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A  WATER  POWER  LAW  AT  LAST 

N  June  18  announcement  was  given  from  the  office  of  President  Wilson  that  the  Water  Power  Bill 
had  heen  signed  as  of  date  prior  to  June  11,  on  which  date  the  period  provided  by  the  federal  Con- 
stitution for  the  signing  of  bills  passed  by  the  closing  Congress  ended.  In  the  final  establishment 
of  this  law,  the  West,  which  is  so  directly  concerned  with  electrical  affairs,  has  a  feeling  of  the  great- 
est satisfaction.  At  the  same  time  an  active  campaign  should  be  launched  to  show  those  not  inti- 
mately familiar  vrith  the  water  power  situation  that  this  bill  has  more  direct  effect  on  them  than  any 
other  measure  that  has  been  up  for  consideration  for  many  years.  We  of  the  electrical  industry  know 
full  well  that  the  unhampered  development  of  the  tremendous  natural  resources  of  the  West  is  insep- 
arably bound  up  with  the  development  of  our  water  power  and  therefore  we  must  in  nowise  neglect  our 
duty  to  tell  this  on  every  occasion. 

At  the  recent  Pasadena  convention  of  the  National  Electric  Light  Association  the  conclusion  was  reached 
to  continue  in  office  the  present  Water  Power  Development  Committee  of  this  Association  for  the  pur- 
pose of  aiding  in  the  formulation  of  regulations  for  the  administration  of  the  Water  Power  Act. 
To  show  that  the  industry  does  have  such  an  interest  in  this  measure,  no  time  must  be  lost  in  this  work. 
It  is  the  actual  interpretation  and  administration  of  this  Act  which  'will  tell  whether  the  public  at  large 
will  get  full  value  from  it.  This  interpretation  and  administration  must  give  a  broad  sympathy  and 
unhampered  encouragement  to  those  who  invest  their  monies  for  its  fulfillment.  Let  us  all  work  now 
to  see  that  those  broad  ideals  are  brought  into  practical  application. 


At  the  A.  I.  E.  E.  convention  at  Portland,  July 
21  to  24,  the  principal  topic  to  be  discussed  is  that 
of    suspension    insulators.      The 
program  committee  has  done  well 
to  make  these  plans  as  this  sub- 


Progress  in 
Insulator 


Development 


ject  is  without  doubt  foremost  in 


the  minds  of  Western  engineers  at  this  time  when 
the  development  of  large  water  powers  is  being 
actively  pressed. 

Of  particular  interest  among  these  papers  are 
the  ones  by  Professor  H.  J.  Ryan  and  F.  W.  Peek, 
Jr.,  which  cover  the  subject  of  insulator  shielding. 
It  appears  that  the  only  pi'actical  way  in  which  the 
higher  voltages  which  will  be  required  within  the 
next  few  years  may  be  operated,  is  by  the  use  of 
insulator  strings  so  shielded  that  the  unit  duties  im- 
posed on  any  one  of  the  units  may  be  kept  below  the 
critical  value  which  lies  in  the  neighborhood  of  20  kv. 
Above  this  value  there  is  the  possibility  that  surges 
on  the  line  will  increase  the  duty  on  the  line  unit  to 
such  a  figure  that  this  unit  will  arc  over  and,  by 
cascading,  the  entire  string  will  be  shorted. 

With  the  improvements  in  design  outlined  by 
Ryan  and  Peek  the  only  other  bar  to  100  per  cent 
insulators  is  refinement  in  manufacture.  The  pro- 
cesses now  in  use  are  satisfactory,  yet  the  technic 
of  firing  has  not  reached  perfection.  To  get  this  the 
users  of  insulators  must  be  prepared  to  pay  real 
money  for  the  units  put  to  use  so  that  the  manufac- 
turers will  be  compensated  for  the  units  discarded  in 
selection  and  testing. 


Great  care  should  be  observed  in  selecting  men 
for  office.  Because  a  man  is  a  great  engineer  should 
not  necessarily  fit  him  for  hold- 
Selection  of  ing  office.  Rather  is  the  atti- 
OflScers  tude  of  mind  of  the  candidate 
to  be  weighed.  The  gift  of  office 
is  the  expression  of  confidence  on  the  part  of  the 
membership  in  the  proposed  candidate,  looking 
toward  enlarged  opportunity  for  service. 

The  different  engineering  societies  seem  to  be 
divided  into  parties,  formed  by  geographic  lines  or 
by  the  different  sub-divisions  of  that  branch  of  the 
industry  they  formed  to  improve.  Each  branch  of 
the  industry  and  every  section  of  the  country  should 
be  represented  on  the  council  to  uphold  the  position 
of  their  respective  sections  of  the  nation. 

The  men  chosen  for  the  executive  positions 
should  if  possible  be  near  the  top  in  their  profession 
and  should  have  the  highest  ideals  coupled  with  ex- 
tended knowledge  of  all  the  branches  of  that  pro- 
fession. Only  such  a  man  can  safely  guide  the  organ- 
ization into  its  place  in  the  solution  of  the  tremen- 
dous industrial  issues  precipitated  by  the  anti-climax 
of  the  war. 

The  West,  with  its  acknowledged  leadership  in 
hydi'oelectric  development,  mining  operations,  and 
large  construction  works,  should  be  the  logical  place 
to  find  the  man  with  the  necessary  requisites  for  the 
leader  of  an  engineering  society.  For  a  man  to  be 
near  the  top  of  his  profession  in  the  West  means 
that  he  must  be  a  man  of  the  highest  ideals,  with  a 
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broad  vision,  and  one  who  has  met  and  conquered  the 
many  problems  that  come  to  the  pioneer. 

Let  the  various  engineering  societies  in  these 
days  of  unrest  set  themselves  up  as  models  of  proper 
government  and  show,  in  their  choice  of  executives, 
the  value  of  the  engineer  in  politics  due  to  his  far- 
sightedness in  choosing  the  right  man  for  the  place, 
regardless  of  all  else.  An  engineer  is  by  nature 
constructive,  no  matter  what  branch  of  the  profes- 
sion he  represents;  therefore  let  him  apply  to  his 
politics  the  same  constructive  vision  he  applies  to 
his  business  and  to  his  profession. 

While,  however,  we  advocate  engineers  of  the 
West  as  possible  candidates  for  office,  we  must  not 
lose  sight  of  the  fact  that  the  vast  distances  seperat- 
ing  us  from  Eastern  centers  must  perhaps,  for  some 
time  to  come,  act  as  a  slowing-up  process  in  bringing 
into  full  action  the  vision  that  today  prevails 
throughout  this  vast  domain. 


One  of  the  most  powerful  new  thoughts  brought 
out  at  the  recent  Foreign  Trade  Convention  held  in 
San  Francisco,  and   also   at   the 
Alternate  convention  of  the  National  Elec- 

Leadership  trie  Light  Association  at  Pasa- 

dena, was  the  utterance  of  Henry 
Suzzalo,  president  of  the  University  of  Washington, 
on  the  subject  of  "Alternate  Leadership" — a  com- 
bination of  words  upon  which  he  dwelt  with  consid- 
erable emphasis. 

We  do  not  understand  that  his  use  of  the  word 
"alternate"  in  combination  with  the  word  "leader- 
ship" is  meant  to  convey  that  responsibility  for  citi- 
zenship is  for  one  moment  vested  in  one  individual 
and  the  next  moment  in  another,  but  rather  that  a 
reciprocal  leadership  in  thought  should  be  the  order 
of  the  day.  In  order  to  make  this  possible,  President 
Suzzalo  forcefully  brought  home  to  his  hearers  the 
fact  that  a  certain  humility  is  necessary  on  the  part 
of  every  citizen  in  his  attitude  toward  others  who  are 
experts  along  certain  lines  of  thought,  and  in  turn 
these  others  should  have  a  certain  attitude  of  humil- 
ity toward  the  speaker  when  he  in  turn  speaks  with 
authority  on  subjects  wherein  he  can  qualify  as  an 
expert. 

The  development  of  this  ideal  of  alternate  lead- 
ership is  another  phase  of  the  great  cooperative  ideal 
that  is  sweeping  this  country,  namely,  that  the 
other  man  and  his  problems  and  his  viewpoint  be 
given  at  all  times  the  weight  they  deserve  in  any 
phase  of  the  discussion.  He  who  endeavors  to  sit  in 
judgment  upon  every  question  of  the  day  and  speak 
authoritatively  on  its  problems,  irrespective  of  his 
qualifications  to  pass  such  judgment,  cannot  long 
retain  the  esteem  of  his  fellows.  President  Suzzalo 
in  this  recent  pronouncement  of  his  has  given  us  a 
clearer  conception  of  an  ideal. of  leadership  toward 
which  we  may  all  work,  endeavoring  to  kindle  within 
ourselves  the  necessary  humility  willingly  to  hear 
authoritative  statements  of  opinion  on  broad  prob- 
lems of  the  day  from  each  individual  citizen  qualified 
to  speak. 

The  electrification  of  railways ;  the  economic  de- 
velopment of  our  water  powers ;  the  handling  of  diffi- 


cult and  perplexing  technical  problems  such  as  induc- 
tive interference  on  the  one  hand,  and  of  the  purely 
commercial  problems  such  as  the  merchandising  of 
electrical  ware  on  the  other, — these  are  all  matters 
of  great  present  day  importance,  and  in  the  solution 
of  these  problems  the  executive,  the  business  man, 
the  engineer,  each  in  his  field,  must  be  granted  his 
share  of  alternate  leadership. 


In  this  day  of  scarcity  of  fuel  oil  and  increasing 
cost  of  this  product,  power  plant  managers,  execu- 
tives and  engineers  will  do  well 
The  Cleaning  to  give  added    attention    to  the 

of  Boilers  details  of  boiler  room  operation 

that  lead  to  increased  economies. 
One  instance  is  that  of  being  able  readily  to  clean 
the  scale  from  boiler  tubes. 

There  have  been  many  compounds  of  a  chemical 
nature  invented  to  handle  the  various  sediments  and 
scale  formation  that  take  place  in  the  operation  of 
the  modern  steam  power  plant.  A  little  common 
sense  in  the  method  by  which  the  cleansing  process 
is  attacked  will  go  a  long  ways  toward  effective 
results.  Indeed,  attention  to  one  little  detail  wiU 
often  soften  the  scale  formation  and  will  be  found 
very  effective.  Thus  it  is  found  that  when  time 
permits  in  the  operation  of  the  steam  power  plant, 
the  boiler  should  be  left  full  of  water  for  two  or 
three  days  after  a  shutting  down  takes  place  for  the 
cleansing  process.  This  lying  idle,  as  it  were,  pre- 
vents the  scale  baking  to  the  tubes  so  that  it  remains 
softer  and  is  far  more  easily  removed.  Other  in- 
stances of  care  and  patience  will  effect  a  decided 
improvement  in  the  cleaning  of  boiler  tubes  and 
increased  efficiency  in  the  power  plant. 


The  power  company  engineer  has  often  felt  that 

his  investigations,  and  the  advice  based  upon  them, 

„     .        .  which  he  had  to  offer  were  looked 

rin*''ineerin£* 
.  j".      .     *  upon  by  the  power  company  man- 

r.  ri  agement  as  matters  of  interest 

Power  Company      ,  *,        .      j?   •  ,  t.^  j-i, 

but  not  of  importance.     If  the 

company's  lawyer  comes  foi"ward  with  a  question  of 
policy  or  legality,  the  matter  is  given  immediate 
consideration,  as  vitally  affecting  company  welfare. 
Suggestions  from  the  engineering  department,  how- 
ever, have  been  too  often  pushed  aside  by  apparently 
more  urgent  business  until  the  results  of  a  failure 
to  realize  the  importance  of  a  problem  force  it  to  the 
foreground.  The  imperative  necessity  of  adopting  a 
fixed  policy  on  inductive  interference  before  the 
attitude  of  greater  preparedness  of  the  telephone 
interests  forces  an  entire  revision  of  the  transmis- 
sion system,  has  called  to  the  attention  of  the  power 
company  management  the  acuteness  of  some  of  these 
engineering  matters.  In  the  carrying  out  of  the 
tremendous  financing  plans  which  are  on  the  slate 
for  the  next  decade,  no  loophole  which  might  lead  to 
unfortunate  relations  with  the  public  should  be  al- 
lowed to  slip  by.  The  vigilance  of  every  department 
is  needed  in  the  formulating  of  company  policy,  and 
none  more  than  that  of  the  engineer,  who  alone  can 
foresee  and  analyze  the  strictly  technical  problems 
which  continually  arise. 
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Interest  of 
Financiers  in 
N.  E.  L.  A. 


One  unexpected  result  of  the  greatest  moment 
to  the  power  companies  of  the  country  was  achieved 
through  the  discussion  of  the 
public  policies  and  financing  at 
the  Pasadena  convention,  namely, 
the  realization  by  the  Investment 
Bankers'  Association  of  the  value  of  a  close  affiliation 
with  the  National  Electric  Light  Association;  and 
this  not  with  the  entirely  altruistic  motive  of  bene- 
fiting the  electrical  industry,  but  in  order  to  benefit 
themselves  through  the  application  of  the  principles 
of  self-interest.  This  is  a  step  toward  the  solution 
of  the  pressing  problem  of  securing  the  millions  of 
dollars  so  vitally  needed  for  financing,  particularly 
in  the  West.  With  the  bankers  represented  on  the 
N.  E.  L.  A.  committees,  an  intimate  knowledge  of 
the  workings  of  the  utilities  and  an  understanding 
of  their  ideals  will  be  transmitted  in  a  way  that 
years  of  propaganda  work  could  not  accomplish. 


Discussions  of  prices,  and  opinions  as  to  their 
probable  further  rise  or  possible  deci'ease,  have  been 
forthcoming  without  limit;  gov- 
Trend  of  ernment    agencies,    commercial 

Prices  bodies,  financiers,  manufactui'ers 

and  consumers  have  worried  and 
studied  over  it — and  for  every  guess  on  one  side 
there  is  another  and  perhaps  as  good  a  guess,  on  the 
other.  All  this  is  entirely  justified.  With  the  dollar 
of  today  worth  only  a  trifle  over  forty  cents  as  com- 
pared with  that  of  1913  the  question  is  of  course  the 
most  vital  one  at  this  time. 

A  ray  of  hope  for  the  struggling  wage  earner 
is  seen  in  the  slight  decreases  in  some  commodities 
recently,  and  another  sign,  specially  interesting  to 
the  electrical  industry,  is  the  report  that  a  number 
of  the  manufacturers  of  equipment  have  so  nearly 
caught  up  with  back  orders  that  they  are  in  a  posi- 
tion to  go  after  orders  rather  than  have  the  orders 
come  to  them.  If  such  continues  to  be  the  situation 
a  decrease  in  prices  might  result  from  the  resulting 
competition.  In  general  the  conclusion  is  reached, 
however,  that  no  marked  decreases  will  result  within 
the  next  year  and  a  half. 


The  great  state  of  Montana  which  in  past  years 
has  offered  so  many  constructive  ideas  in  engineer- 

Constiiictive  ™^'  ^^  ^°^'  *^^'°"^^  ^^^  regula- 

r,         •    .  tory  body,  the  Montana  Railroad 

Commission  ^         .    .  j    j-  i  • 

P^     I  ,.  Commission,  undertaking  a  new 

?  and  helpful  work.    This  commis- 

sion during  the  past  year  has  been  assisting  the 
smaller  companies  to  run  their  plants  more  efficiently 
and  to  adjust  themselves  to  changed  conditions  and 
high  prices.  Increased  rates  do  not  always  solve  the 
problem.  In  some  cases  a  theoretical  increase  has 
actually  resulted  in  a  deci'ease  in  revenue.  This  com- 
mission has  found  it  possible  by  a  close  study  of  the 
plajnts  to  suggest  changes  in  methods  of  operation 
thsjt  result  in  a  decrease  of  overhead  expenses  suffi- 
cient to  make  rate  increases  unnecessary. 

'<  This  system  of  procedure  enables  the  smaller 
companies  to  compete  with  the  larger  companies 
which  are  able  to  keep  a  large  force  of  engineers  who 


naturally  institute  the  economies  that  cut  down  over- 
head expense.  With  the  engineers  of  the  commis- 
sion performing  the  duties  of  consulting  engineers 
for  the  smaller  companies  there  will  be  fewer  rate 
cases  for  them  to  investigate  and  fewer  valuations 
to  be  made,  giving  them  more  time  to  be  of  help  to 
the  companies.  Commissions  were  formed  to  protect 
the  company  and  the  consumer,  to  insure  good  serv- 
ice to  the  consumer  at  a  fair  rate  to  both  producer 
and  consumer,  and  to  act  as  an  impartial  judge  in 
cases  of  dispute.  By  increasing  the  efficiency  of  the 
companies  under  its  jurisdiction  this  commission  is 
doing  a  constructive  work  that  will  make  its  other 
work  unnecessary  and  will  do  a  lot  towards  bringing 
about  a  real  cooperation  between  the  consumer,  the 
company  and  the  commission. 


There  seems  to  be  little  question  in  the  minds 
of  electrical  men  that  Western  railroads  will  event- 
Standardization  ""f^  ^!^  electrified,  the  time  at 
in  Railway  which  this  vent  is  to  occur  de- 

Electrification  ^t^^^f!   "^^^   *?.^   moment   at 

which  the  operating  men  of  the 

railroads  can  be  convinced  of  the  economical  value  of 
this  step  compared  to  other  improvements  along  old 
established  lines — and,  as  a  related  factor,  the  rising 
price  and  scarcity  of  fuel. 

Foreseeing  that  all  main  lines  will  be  electrically 
operated  within  a  comparatively  short  time,  there- 
fore, it  is  imperative  to  consider  the  problems  which 
will  arise  from  their  inevitable  interconnection.  The 
electrical  industry  has  long  suffered  from  the  fact 
that  it  realized  too  late  that  electric  generation  was 
not  a  local  problem  and  that  it  permitted  electric  sys- 
tems to  grow  up  under  entirely  different  conditions 
in  different  parts  of  the  country,  with  resulting  diffi- 
culties when  it  comes  to  interconnection  at  the  pres- 
ent time.  Electrified  railroads  are  now  in  a  fair  way 
to  make  a  similar  mistake,  but  with  the  warning  of 
the  50-60  cycle  problem  before  them,  no  such  ban-ier 
to  future  development  should  be  permitted  to  de- 
velop. Not  only  rolling  stock  and  engines,  but  power 
will  inevitably  be  passed  along  from  one  section  of 
electrified  road  to  another.  The  question  of  stand- 
ardization is  one  which  should  be  studied  by  railroads 
and  manufacturers  alike  in  the  interest  of  future 
needs  as  well  as  the  immediate  present. 


The  power  shortage  which  faced  the  whole  West 
this  season  and  led  to  the  establishment  of  strict 
regulations  regarding  the  use  of 


A  More  Optimistic 
Outlook  on  the 
Power  Situation 


power  is  not  as  great  as  was  at 
first  feared.  This  is  shown  by  the 


conditions  now  prevailing  in  Cali- 
fornia where  the  cold  weather  during  April  and  May 
which  retarded  the  run-off  in  the  mountains,  and  an 
unusually  heavy  snowfall  in  the  higher  elevations 
have  brought  about  a  more  optimistic  estimate  of 
the  amount  of  power  available.  The  previous  figuri^ 
of  114,000,000  kw-hr.  shortage  was  spread  over  seven 
months,  and  was  about  10  per  cent  of  the  total  esti- 
mated load,  while  the  present  estimated  shortage  of 
70,000,000  kw-hr.,  or  seven  per  cent,  will  only  last 
six  months.    These  figui-es  are  based  upon  the  latest 
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chart  prepared  by  the  power  administrator  of  the 
California  Raih-oad  Commission  which  is  reproduced 
in  the  news  columns  of  this  issue  of  the  Journal  of 
Electricity. 

It  must  be  remembered,  however,  that  these  fig- 
ures are  based  upon  a  most  optimistic  forecast  of 
conditions,  and  that  any  unusual  weather  conditions 
might  again  increase  the  shortage.  Power  users 
that  have  adopted  conservative  measures  should  con- 
tinue these,  as  any  more  ambitious  plans  would  be 
liable  to  curtailment.  In  view  of  the  recent  agi'ee- 
ment  between  the  power  companies  of  California  and 
the  power  administrator  not  to  accept  any  new 
power  contracts  of  fifteen  horsepower  or  over  with- 
out first  referring  them  to  the  power  administrator, 
it  can  readily  be  seen  that  the  crisis  has  not  been 
passed.  There  is  still  need  of  conservation  .of  power 
and  before  the  summer  is  over  certain  of  the  non- 
essential users  of  power  may  be  restricted.  There- 
fore those  consumers  who  have  arranged  their  busi- 
ness to  operate  under  the  ten  per  cent  shortage 
should  continue  to  operate  as  heretofore,  and  allow 
those  new  industries  which  have  sprung  up  this  year 
to  utilize  any  of  the  extra  power  that  might  be  avail- 
able under  this  new,  more  optimistic  survey. 


A  record  of  what  is  taking  place  in  the  combus- 
tion chamber  of  the  steam  electric  power  plant  is  a 
matter  of  great  importance  in  so 
Watching  the  far  as  the    economy  records  of 

Chimney  Gases  each  day  are  concerned.  Engi- 
neers will  do  well  to  see  to  it  that 
the  most  improved  methods  in  keeping  this  record 
are  put  into  practice.  The  simple  Orsat  apparatus 
is  used  very  extensively  in  many  power  plants.  It  is 
reliable  and  accurate  and  its  only  di'awback  is  that 
it  is  a  somewhat  delicate  instrument  and  requires 
careful  manipulation. 


aiiiii 


There  are  on  the  market  other  instruments  that 
are  more  rugged  construction,  and,  therefore,  more 
suitable  for  power  plant  work,  by  which  it  is  pos- 
sible to  determine  the  CO.  only.  While  for  any  scien- 
tific investigation  or  accurate  test  it  is  necessary  to 
determine  the  oxygen  and  CO  as  well  as  the  COj, 
there  are  many  cases  in  practical  operation  where 
the  determination  of  the  CO,  alone  is  veiy  valuable ; 
therefore,  the  simple  instrument  by  which  this  can 
be  done  has  a  useful  place  in  power  plant  work. 

One  of  these  instruments  consists  of  a  metallic 
vessel  into  which  is  pumped  a  charge  of  the  flue  gas 
to  be  analyzed.  The  vessel  contains  a  small  quantity 
of  caustic  potash  solution  for  the  pui^pose  of  absorb- 
ing the  CO,  in  the  sample.  As  soon  as  the  gas  is 
taken  into  the  receiver  the  cocks  are  closed  and  the 
instrument  is  shaken  to  mix  the  gas  thoroughly  with 
the  absorbent  solution,  thus  removing  the  COj  con- 
tent. A  small  amount  of  mineral  oil  floats  on  top  of 
the  caustic  solution  to  keep  the  gas  from  coming  in 
contact  with  the  caustic  until  after  the  cocks  are 
closed  and  the  instrument  shaken.  Removing  the 
CO,  in  the  gas  reduces  either  its  volume  or  its  pres- 
siu'e.  In  this  case,  the  volume  remains  constant  and 
consequently  the  removal  of  the  CO2  reduces  the 
pressure  in  accordance  with  the  well  known  Boyle's 
law.  The  reduction  in  pressure  is  measured  by  a 
small  vacuum  gauge  which  is  calibrated  to  read 
in  percentage  of  CO,. 

Another  instrument  is  a  compact  portable  type 
that  operates  on  the  same  principle  as  the  Orsat  and 
makes  accurate  CQ,  determinations.  There  are  many 
other  types  on  the  market  that  for  particular  in- 
stances are  accurate,  handy  and  of  easy  application 
in  the  power  plant.  No  central  station  manager  or 
engineer  looking  toward  increasing  economy  in  his 
power  plant  can  afford  to  overlook  the  necessity  of 
constant  and  accurate  records  of  what  is  taking 
place  in  the  combustion  chamber. 


More  than  half. 


of  the  industrial  plants  of  the  country 
are  inadequately  illuminated. 

In  the  next  issue,  in  addition  to  others  vitally  important,  the 
subject  of  Better  Lighting  will  be  covered. 

A    new   series   on    elementary   electricity   will   also   begin    in 
that  issue. 
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The  city  of  Portland  in  which   the  1920   Pacific   Coast  Convention  of  the  A.  I.  E.  E.  will  be  held 

Pacific  Coast  Convention,  A.  I.  E.  E. 

(With  transmission  voltages  reaching  ever  higher  it  is  reasonable  that  this  convention  should 
give  most  emphasis  to  the  discussion  of  the  subject  of  suspension  insulators.  Herewith  are 
abstracted  a  few  of  the  papers  which  will  be  presented  at  Portland  during  the  sessions  'which 
will  extend  from  July  21  to  24.  In  order  to  aid  in  stimulating  interest  in  this  convention  and 
increasing  the  attendance,  the  Journal  of  Electricity  has  made  special  arrangements  to  give 
advance  publication  to  the  papers.     There  will  be  eight  convention  papers. — The  Editor.) 


ELECTRICAL  CHARACTERISTICS  OF  THE 
SUSPENSION  INSULATOR 

BY   F.   W.   PEEK,   JR. 

At  present  voltages  the  insulator  problem  is  pri- 
marily a  mechanical  one.  Due  to  the  unreliability  of 
porcelain  in  tension,  the  greatest  care  must  be  exer- 
cised in  manufacture  to  secure  a  satisfactory  prod- 
uct, and  it  has  been  found  that  even  the  most  care- 
ful test  will  not  eliminate  deterioration  after  several 
years  of  use.  This  deterioration  is  due  to  gradual 
mechanical  cracking  or  gradual  absorption  of  mois- 
ture due  to  porosity,  with  the  greater  portion  of  the 
cracking  caused  by  expansion  of  the  cement  and 
tight  fitting  metal  parts.  These  causes  of  deteriora- 
tion are  not  met  with  in  the  type  of  insulator  in 
which  the  porcelain  units  are  strung  together  by 
loose  fitting  metal  parts,  even  though  the  insulators 
were  made  of  poor  material.  The  solution  of  the 
deterioration  problem  seems  to  be  to  start  with  a 
design  as  free  as  possible  from  expansion  troubles 
and  the  selection  of  a  non-porous  porcelain.  This 
selection  would  best  be  attained  by  testing  a  small 
percentage  of  the  product  to  destruction  daily. 

It  has  been  determined  that  insulators  in  series 
in  a  string  have  not  the  same  arc-over  voltage  as 
the  sum  of  the  arc-over  voltages  of  the  individual 
units,  but  less.  The  curves  of  Fig.  1  show  this 
voltage  distribution.  Fig.  2  shows  that  for  strings 
of  over  five  units  about  30%  of  the  total  voltage  is 
across  the  insulator  nearest  the  line. 

As  a  string  of  insulators  may  be  considered  as 
made  up  of  a  number  of  capacities  in  series,  it  is 


apparent  that  the  capacity  currents  cause  an  unequal 
voltage  distribution  which  may  be  corrected  by  in- 
creasing the  capacity  of  the  insulators  without  in- 
creasing the  capacity  to  earth;  by  increasing  the 
capacity  of  the  insulators  in  proportion  to  the  cur- 
rents flowing  through  them  or  by  elimination  of  the 
ground  capacity  by  means  of  antenna  shield.  Of 
these  three  possibilities  the  third  is  quite  practical 
and  gives  good  voltage  distribution. 

Although  heretofore  the  main  argument  given 
for  equalizing  voltage  distribution  has  been  to  reduce 
the  string  length  by  increasing  the  arc-over  voltage 
for  a  given  number  of  units,  it  is  much  more  impor- 


mm 


Grading  by  metal  caps 


Antenna  shield  for  equalizing: 
the  voltage  on  insulators 
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Fig.    1. — Typical    voltage     distribution     curves     on     strings    of     suspension    insulators. 


tant  to  reduce  the  operating  stress  on  the  line-end 
units.  The  following  points  are  arguments  in  favor 
of  gi-ading : 

(1)  A  string  cannot  be  greatly  shoi-tened  in  practice  by 
grading  because  of  the  eifects  of  rain,  dirt,  etc.  (2)  Rain 
would  not  increase  the  wet  arc-over  voltage  of  a  graded 
string.  (3)  The  wet  arc-over  voltage  would  generally  be 
lower  if  the  string  were  decreased. 

There  is  an  additional  reason  why  grading  will 
generally  not  make  possible  an  increase  in  the  arc- 
over  voltage  or  decrease  in  the  string  length.  For 
any  un-balanced  string  there  is  more  or  less  complete 
automatic  gi'ading  as  the  arc-over  voltage  is  ap- 
pi'oached.    Near  arc-over  excessive  corona  forms  on 


the  line  unit,  to  a  less  extent  on  the  next  unit,  etc. 
These  sheets  of  corona  act  as  capacity  plates  and 
grade  the  string,  thus  automatically  raising  the  arc- 
over  voltage. 

Summary. — For  the  very  high  voltages  at  present  being 
considered  greater  reliability  may  in  many  respects  be  antici- 
pated than  for  the  lower  voltage  lines.  The  lighting  arc-over 
voltage  and  dielectric  strength  will  be  relatively  higher,  and 
induced  lightning  voltages  sufficient  to  cause  arc-over  will  be 
less  than  on  low  voltage  lines.  Unequal  distribution  can  be  cor- 
rected by  shielding.  Shielding  prevents  excessive  corona  on  the 
line  end  units,  and  tends  to  direct  the  power  arc  away  from  the 
string.  The  maximum  unit  stress  on  a  220-kv.  shielded 
string  can  be  made  less  than  on  a  100-kv.  non-shielded  string. 
And,  therefore,  outages  due  to  insulator  troubles  will  probably 
be  less  frequent  at  the  higher  voltages  than  at  present. 
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UNIT  VOLTAGE  DUTIES  IN  LONG  SUSPENSION 
INSULATOR  STRINGS 

^       BY  HARRIS  J.  RYAN  AND  HENRY  H.  HENLINE 

This  paper  deals  with  potentiometer  measure- 
ments of  the  maximum  and  average  unit  voltage 
duties  occurring  in  insulator  strings  made  up  of 
10-in.  bomb  and  link  type  units  in  which  the  relation 
between  the  unit  maximum  voltage  duty,  number  of 
units  in  the  string  and  three-phase  line  voltage  is 
given  by  the  equation: 

dr  e 


1.73. 

wherein  e  =  three-phase  line  voltage 

emd  =:  maximum  voltage  unit  duty 
n^  number  of  units  in  string 
dr  =  corresponding  duty-ratio. 

By  means  of  this  equation  duties  were  deter- 
mined for  line  voltages  of  110,  150,  175,  and  220  kv. 


-v. 


5 

I 

5 


1^ 


§ 


^ 

N 

?5 

Vj 

^ 

^ 

P 

\ 

k 

•^j 

V 

> 

^ 

> 

N 

•4! 

^ 

'  X 

V 

i 

«- 

20 

1 

k 

*« 

t; 

;j 

-  1 

_/, 

re 

|_> 

_V 

— 

\ 

~~ 

^ 

_ 

— 

( 

» 

V 

s 

^ 

■^ 

.^ 

A 

d 

/ 

V 

v 

». 

*ii 

•~i 

L. 

IS 

^ 

'  < 

^ 

"^1 

[^ 

T  I 

D. 

?1 

n 

\ 

< 

r- 

— < 

a 

f. 

.  ; 

h 

e 

d 

V 

^ 

' 

i 

> 

— 

/ 

2. 

k 

V 

10. 

O 

i' 

L^j 

2C 

\k 

V 

10 


IS 


20 


Fig.  1.- 


NUMBER    OF  UNITS 

-Maximum  unit  duties  in  Icilovolts  for  various  lengtii  strings  and 
line  voltages,   for  lioth   shielded  and  unshielded  units. 


An  inspection  of  the  curves  in  Fig.  1  of  the  value 
derived  in  the  above  manner  reveals  the  fact  that 
when  maximum  and  average  voltage  unit-duties  are 
assumed  to  be  limited  to  18  and  10  kv.  respectively, 
the  upper  limit  of  line  voltage  will  be  150  kv.  In- 
creasing the  number  of  units  from  9  to  20  will  lower 
the  maximum  voltage  from  18  to  16  kv.  only.  An 
increase  in  string  length  from  10  to  20  units  will 
cause  a  corresponding  increase  in  flash-over  voltage 
of  only  9  per  cent. 

When  used  to  support  and  insulate  a  220-kv.  line 
a  13-unit  cap  and  pin  string  would  operate  at  max- 
imum and  average  voltage  duties  of  25  and  10  kv. 
respectively.  Many  engineers  feel  that  a  duty  of  25 
kv.  for  a  single  10-in.  unit  is  too  high  because  of 
corona  formation  and  the  lowered  factor  of  safety 
against  flash-over  by  cascading.  This  latter  factor 
shows  the  value  of  a  radical  departure  in  the  design 
and  construction  of  the  units  whereby  they  would 
endure  satisfactorily  under  higher  maximum  volt- 
ages. It  is  generally  conceded,  therefore,  that  in  the 
present  state  of  the  art  some  additional  means  must 
be  employed  in  suspension  insulators  for  the  220-kv. 


or  250  kv.  lines  whereby  the  maximum  unit-duties 
will  not  be  excessive. 

These  maximum  duties  may  be  lowered  by  one 
or  more  of  the  following  expedients : 

I.     Increase  in  size  and  capacitance  of  some  or  all  of 
the  units;  grading. 

II.     Increase  in  the  number  of  strings  in  the  insulators. 

III.     Use  of  static  shields. 

A  large  number  of  measurements  have  been 
made  by  the  authors  for  the  purpose  of  illustrating 
the  effect  that  the  use  of  a  small  static  shield  would 
have  upon  the  maximum  voltage  duty  in  a  single 
string. 

It  appears  that  the  ten  10-in.  cap  and  pin  unit 
string  equipped  with  a  12-in.  static  shield  would 
sei-ve  as  satisfactorily  for  the  insulation  of  a  175-kv. 
line  as  the  corresponding  nine-unit  string  without 
shield  now  serves  on  a  150-kv.  lone. 

It  is  seen  that  by  the  practicable  expedient  of 
increasing  the  capacitance  of  the  units  the  maximum 
voltage  duty  in  the  long  string  may  be  lowered  from 
30  to  11  kv.  with  an  average  voltage  duty  of  10  kv. 

Not  until  the  manufacturer  has  amply  demon- 
strated, by  economic  quantity  production,  his  im- 
mediate readiness  to  deliver  durable  units  in  which 
radical  changes  have  been  made  in  design,  size,  and 
mechanical  and  electrical  duty  resulting  in  extra 
high  voltage  line  insulators  having  an  aggregate 
superiority  in  essential  qualities  over  those  made  at 
present,  can  the  transmission  engineer  count  upon 
the  use  of  units  materially  different  from  those  in 
use  for  the  support  of  extra  high  voltage  lines. 

A  gi'eat  number  of  tests  of  the  maximum  and 
average  voltage  unit  duties  in  line  suspension  insu- 
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Fig.   2. — Power  loss  in  10-in.  units  for  various  unit  duties. 

lators  made  up  of  units  in  common  use  have  been 
made.  Duties  values  have  been  plotted  for  single 
and  double  strings  with  and  without  shields,  the 
latter  of  various  dimensions  for  voltages  of  173  kv. 
and  208  kv. 

Conclusions:  1.  Suspension  insulator  units  in  common 
use  can  be  satisfactorily  employed  for  the  make-up  of  insula- 
tors for  250  kv.  lines.  2.  Increase  in  the  number  of  units  in 
suspension  strings  will  permit  the  use  of  a  limited  increase  in 
line  voltage.  3.  Static  shields  in  requisite  foi-ms  will  lower 
the  maximum  unit  voltage  duties  so  as  to  pei-mit  the  satisfac- 
tory insulation  of  lines  for  the  use  of  voltages  far  above 
150  kv. 
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Charts  showing  the  six  outstanding  arrangements  used  in  the  so-called  bridge  method  of  testing  which  stands  out  above  all  others  in  the  history 
,.^^t^  of  electrical  measurements 


BRIDGE  METHODS  FOR  ALTERNATING 
CURRENT  MEASUREMENTS 

BY   D.    I.    CONE 

Eminent  in  the  history  of  electrical  measure- 
ments is  the  so-called  bridge  method  of  testing,  the 
.  fundamental  principle  of  which  is  the  equalization  of 
the  potentials  of  two  chosen  points  in  a  network  of 
electric  circuits.  The  original  application  of  this 
principle  was  made  in  1833  to  the  measurement  of 
resistance  to  direct  cui'rent  in  the  arrangement  long 
familiarly  known  as  the  Wheatstone  bridge.  Later 
developments  cover  the  application  of  the  bridge 
principle  to  the  measurement  of  impedances  of  alter- 
nating current  circuits.  However,  the  Wheatstone 
bridge,  as  used  with  direct  current  can  be  used  for 
alternating  current  testing  by  applying  the  principle 
that  all  the  numerical  formulas  and  rules  of  quanti- 
tative behavior  for  continuous  current  circuits  are 
exactly  the  same  as  for  a  single  frequency  alternat- 
ing current  circuit,  if  these  rules  are  interpreted  as 
relating  to  complex  numbers. 

The  first  consideration  in  the  use  of  practical 
forms  of  bridge  work  in  alternating  current  testing 
is  the  replacement  of  the  four  resistances  of  the 
direct  current  Wheatstone  bridge  by  impedances. 
In  place  of  resistance  is  written  the  impedance 

Z=VR=  +  X=         ^  =  R  +  jX 
Where  R  =  effective  resistance 

X  =  effective  reactance  (  +  if  inductive,  —  if  capac- 

itative) 
X 

e  =  tan'  

R 

The  arrangements  used  in  practice  to  secure 
greatest  sensitivity  for  a  given  departure  from  the 
balanced  condition  depends  upon  the  impedances  of 
the  branches,  including  the  balance  detector  and 
energy  source  and  the  kind  of  circuit  being  meas- 
m-ed. 

Of  the  various  bridge  arrangements  given  in 
the  paper,  the  following  may  be  noted: 

1.  Impedance  bridge  general. 

2.  Capacitance  comparison  as  arranged  by  De  Sauty. 


3.  Capacitive  impedance  as  arranged  by  Wien,  the  lat- 
ter where  the  power  factors  of  the  standard  and  unknown 
condensers  are  different  and  in  general  for  measurement  of 
capacitive  impedance,  including  both  resistance  and  capacitive 
reactance  components. 

4.  Capacitive  admittance  where  the  standard  resistance 
and  condenser  are  in  parallel  which  may  be  designated  as  an 
admittance  bridge. 

5.  Frequency  bridge  using  resistance  and  capacitance 
only  connected  in  series  on  one  side  and  in  parallel  on  the 
other. 

6.  Inductive  impedance  for  the  direct  comparison  of  in- 
ductances and  the  measurement  of  inductive  impedances. 

Other  methods  of  bridge  measurement  are 
shown  as  alternates  to  the  above  for  the  measure- 
ment of  factors  less  often  encountered  in  practice, 
such  as  capacitive  or  inductive  impedance,  induc- 
tive or  capacitive  impedance,  mutual  inductance- 
capacitance-frequency  and  others. 


SAW  MILL  REFUSE,  POWDERED  COAL  AND 
OIL  FUELS 

BY  DARRAH   CORBET 

(This  paper  gathers  together  such  data  as  is  avail- 
able on  the  subject  of  the  utilization  of  saw  mill 
refuse,  together  with  notes  on  powdered  coal  and 
oil  fuel.  As  the  latter  two  fuels  have  been  treated 
extensively  in  the  past,  only  the  first  has  been  cov- 
ered in  this  brief  abstract. — The  Editor.) 

Saw  mill  refuse  consists  of  wood  of  every  kind 
and  size,  from  the  finest  dust  to  blocks  as  large  as 
a  12-in.  cube.  The  present  practice  is  to  run  these 
larger  blocks  through  a  "hog"  which  cuts  them  up 
into  chips  the  size  of  one's  finger,  thereby  obtaining 
a  more  uniformly  sized  fuel. 

Characteristics    of   Principal   Western    Mill-Refuse    Fuel 


Name  of 

Percentage 

Fuel 

Wood 

Location 

moisture 

value 

Cedar 

Western  Wash.,  Ore.  &  B. 

C.    45     55 

Fair 

Cedar 

Central  California 

40—50 

Fair 

Fir 

Wash.,  Ore.  &  B.  C. 

35—45 

Good 

Fir 

Central  California 

35—50 

Poor 

Hemlock 

Wash.,  Ore.  &  B.  C. 

40     50 

Poor 

Pine — cork 

Eastern  Wash.  &  Idaho 

35—45 

Fair 

white 

California 

30     45 

Fair 

"        sugar 

California 

40     65 

Poor 

"        yellow 

Central  California 

40—45 

Fair 

Redwood 

California 

45     50 

Poor 
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The  above  table  refers  only  to  the  moisture  con- 
tent, and  it  is  interesting  to  note  that  the  dry,  non- 
resinous  woods  have  practically  the  same  heat  con- 
tent— 8500  B.t.u.  per  pound. 

One  of  the  reasons  why  mill  refuse  has  not  been 
used  more  extensively  is  the  difficulty  of  transpor- 
tation. Only  recently  has  it  been  transported  any 
distance  and  even  now  seldom  over  100  miles,  the 
chief  obstacle  being  the  difficulty  of  getting  an  eco- 
nomical load  on  the  cars  or  barges  due  to  the  light- 
ness of  the  fuel.  The  best  method  evolved  for  mov- 
ing this  fuel  over  short  distances  has  been  to  scrape 
it  over  smooth  surfaces  or  blow  it  through  pipes. 
Conveyors  are  less  satisfactory,  except  in  some  in- 
stances in  moving  the  fuel  from  the  pile  to  the 
boilers. 

In  the  storage  of  this  fuel  it  has  been  found  best 
to  store  it  in  the  open,  using  some  means  of  reclaim- 
ing it  later,  as  long  stacking  causes  it  to  pack.  The 
two  largest  outdoor  storages  yet  tried  are  at  Station 
L  of  the  Portland  Railway,  Light  &  Power  Company 
and  the  new  plant  of  the  Northwestern  Electric  Com- 
pany. Storage  in  the  open  has  not  been  found  to 
spoil  the  fuel,  although  it  increases  the  moisture 
content.  This  latter  may,  however,  be  easily  cor- 
rected. 

Furnace  DetaOs 

In  the  firing  of  hogged  fuel  the  simplest  method, 
and  the  most  economical  from  a  labor  standpoint, 
is  to  run  it  into  the  furnace  in  a  continuous  stream, 
letting  it  pile  up  on  the  grate,  either  using  one  or 
two  piles  as  conditions  warrant.  The  ideal  furnace 
design  is  one  6-ft.  wide,  although  furnaces  up  to 
12-ft.  length  have  been  successful.  As  high  furnace 
temperatures  are  desirable  in  using  this  fuel,  the 
throat  of  the  furnace  should  be  restricted  by  running 
the  bridge  wall  up  as  high  as  possible  without  inter- 
fering with  the  draft ;  the  area  of  throat  left  should 
be  from  6  to  14  sq.  in.  per  rated  horsepower.  A 
combustion  space  should  be  provided  back  of  the  fur- 
nace as  hogged  fuel  has  a  large  volatile  content  and 
tuyeres  and  a  door  or  damper  to  control  the  admis- 
sion of  air  must  also  be  provided.  Under  any  circum- 
stances the  arch  should  extend  beyond  the  point 
where  the  supplementally  air  is  admitted. 

The  following  results  of  one  test  from  among  a 

number  run  on  Station  L  of  the  Portland  Railway, 

Light  &  Power  Company  give  a  good  conception  of 

the  use  of  this  kind  of  fuel.     This  test  is  the  one 

which  gave  the  best  results ;  some  other  final  results 

are  given  for  comparison. 

Test  at  Station  L  of  Portland  Railway,  Light  &  Power  Co. 

Kind  of  boiler B  &  W. 

Kind  of  firing  Riley  stoker 

Grate  surface  114.5  sq.  ft. 

Date  Mar.  12,  1920 

Duration   6  hours 

Steam  pressure  187  lb. 

Temperature  of  steam 572°  F. 

Weight  of  fuel  as  fired 49,961  lb. 

Total  equiv.  evaporation 164,068  lb. 

Dry  fuel  per  hour   5,395.8  lb. 

Dry  fuel  per  hour  per  sq.  ft.  grate 48  lb. 

Equiv.  evaporation  per  hour. 27,344.6  lb. 

Equiv.  evap.  per  hr.  per  sq.  ft.  heating  surf.  6.16  lb. 

Percentage  of  rated  capacity  developed 178% 

Equiv.  evaporation  per  lb.  of  dry  fuel 5.06  lb. 

Equiv.  evaporation  per  lb.  of  combustible.—  5.32  lb. 

Efficiency  of  boiler,  furnace  and  grate 60.1% 

Efficiency  based  on  combustible 58.5% 


The  following  are  comparative  results  of  some 
of  the  other  tests  made  on  the  same  plant.  The 
principal  variants  in  the  tests  were  the  kind  of  firing 
and  arrangements  of  furnace,  all  these  tests  being 
run  with  extended  Dutch  ovens. 

Test  No.l    Test  No.  2         Test  No.  8 

Percentage     of      rated 

capacity  114%  91.8%  158% 

Equiv.  evap.  per  lb.  of 

combustible  3.65  lb.         4.95  lb.  4.31  lb. 

Efficiency     of     boiler, 

furnace  and  grate 38.4%  53.7%  47.7% 

Efficiency  based  on  com- 
bustible         38.5%  54.6%  47.2% 

Kind  of  firing doublechute  hand   fired  four  chutes 

Arrangement     of     fur- 
nace       noi-mal       short  short  grates, 

grates,         bridge  curtain 
low  bridge  walls 

This  paper  includes  a  curve  of  comparative  val- 
ues of  wood  and  oil  fuel ;  with  cost  of  wood  or  oil  up 
to  $3.40  per  bbl.  or  per  unit  of  200  lb.  A  typical  cal- 
culation from  this  curve  includes  evaporation  per  lb. 
of  oil,  cost  per  bbl.,  and  the  per  cent  moisture  in  the 
mill  refuse.  $1.00  oil  is  found  to  equal  hogged  fuel 
at  $2.25  per  unit  and  $2.00  oil  to  equal  $4.50  hogged 
fuel. 

Instances  are  found  where  the  smaller  users  of 
power  such  as  laundries  have  found  a  decided  ad- 
vantage in  the  use  of  hogged  fuel  even  though  they 
have  it  brought  to  them  in  trucks.  This  makes  a 
comparatively  expensive  method  of  handling  this 
fuel  but  the  net  result  is  still  in  its  favor  due  to  the 
present  high  prices  of  oil  and  coal. 

Although  the  installation  of  stokers  for  the 
handling  of  hogged  fuel  does  not  seem  warranted  by 
the  added  economy  to  be  gained,  yet  the  fact  that 
this  fuel  may  be  handled  by  stokers  with  equal  ease 
to  coal  is  of  the  greatest  interest  in  that  it  is  thereby 
indicated  that  a  quick  shift  may  be  made  from  coal 
to  hogged  fuel  without  any  great  loss  in  economy. 
In  the  case  of  the  Portland  Railway,  Light  and  Power 
Company,  the  stokers  were  supplemented  with  addi- 
tional fuel  fed  from  overhead  chutes. 

pr| iiiiiii iiiiiiitiiiifiiiiintiiniiiiiiii>iiiiiiiiiMiMiiiiiiiiiiiniiiiiiHiitinHniiiiiitiiiiiiinini[7] 

I  ANOTHER  SERIES  BY  BLISS  j 

i  In  the  next  issue  will  be  found  the  first  article  of  i 

I  another  series  by  Professor  H.  H.  Bliss,  who  will  be  | 

1  remembered  as  the  author  of  the  series  of  articles  on  : 

i  "Practical  Lessons  in  Electricity,"  which  were  found  i 

i  of  such  value  to  men  in  all  branches  of  the  industry.  i 

i  The  new  series  is  entitled  "Electrical  Calculations"  | 

I  and  it  is  intended  to  fix  the  ideas  taught  in  the  "Prac-  i 

I  tical  Lessons  in  Electricity"  by  giving  practical  prob-  i 

i  lems  to  be  solved.     The  answer  to  the  problems  in  | 

1  each  article  will  appear  in  the  one  following  so  that  i 

:  the  student  will  have  a  chance  to  work  out  the  prob-  i 

I  lems  and  get  his  own  solution  and  answers  before  = 

i  seeing  how  the  author  has  worked  out  the  answer.  | 

i  For  those  subscribers  of  the  Journal  of  Electricity  | 

i  who  desire  to  carry  on  the  work  in  this  series  and  | 

=  who  have  not  a  copy  of  the  "Practical  Lessons  in  | 

i  Electricity"  to  help  them,  a  limited  number  of  re-  i 

i  prints  of  Professor  Bliss's  articles  have  been  made  i 

i  which  can  be  obtained  by  requesting  them  from  the  i 

E  Journal  of  Electricity.     Look  for  "RELATIONS  IN  i 

i  THE  SIMPLE  CIRCUIT"  in  the  July  15th  issue  of  i 

:  the  Journal  of  Electricity.  i 
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New  Portland  Steam  Plant 


BY  E.   E.  FOOTE 


(One  of  the  most  interesting  of  the  later  installations  on  the  Pacific  Coast  is  that  of  the 
Northwestern  Electric  Company's  new  steam  plant  at  Portland,  Oregon.  The  electrical  features 
of  this  plant,  which  are  of  unusual  interest,  have  been  described  by  the  superintendent  of  the 
Portland  Station  of  the  Northwestern  Electric  Company.— The  Editor.) 


The  present  tendency  toward  simplification  of 
generating  plant  wiring,  with  a  view  to  obtaining 
greater  ease  of  control  and  lessening  the  mainte- 
nance expense,  is  well  exemplified  in  the  new  10,000- 


The   new   10.000-kva.   steam   plant  of  the   Northwestern    Electric    Company 
at    Portland. 

kva.  steam  plant  of  the  Northwestern  Electric  Com- 
pany at  Portland,  Oregon. 

Although  the  main  wiring  of  the  station  is  of 
the  usual  type — consisting  of  connections  from  the 
generator  through  auto-transformers  to  the  double 
11,000-volt  bus  with  oil  switches  connected  to  either 
bus  and  the  lines  being  taken  off  the  bus  in  a  similar 
way— the  features  of  most  particular  interest  are 
those  of  the  synchronizing  and  control  circuits,  as 
shown  by  accompanying  cuts.  Of  equal  importance 
is  the  fact  that  this  plant  is  designed  to  use  saw  mill 
refuse  called  hogged  fuel,  with  the  provision  to  use 
fuel  oil  in  emergencies. 

Up  to  the  close  of  1917  the  generating  equip- 
ment of  the  company  consisted  of  a  20,000-hp.  hydro- 
electric development  on  the  White  Salmon  River  in 
Washington  and  the  Pittock  station  situated  in  the 
heart  of  the  business  district  of  Portland,  this  latter 
station  being  a  combination  of  central  station  steam- 
heating  and  electric  generating  plant.  As  this  plant 
was  committed  to  the  use  of  oil  as  fuel,  due  to  its 
location,  it  was  deemed  undesirable,  in  face  of  the 
rising  price  of  oil,  to  make  further  additions  to  this 
plant. 

The  new  plant  is  situated  on  the  Willamette 
River  and  is  adjacent  to  one  of  the  largest  saw  mills 


in  the  Portland  district.  It  is  connected  to  the  steam 
distribution  system  by  a  twelve-inch  high  pressure 
steam  transmission  line  in  addition  to  its  connections 
with  the  electrical  system. 

The  station  was  designed  for  an  ultimate  capac- 
ity of  30,000  kva.  to  be  developed  in  steps  of  10,000 
kva.  At  the  present  time  one  generator  has  been 
installed  having  a  rating  of  9,375  kva. 

As  illustrated,  the  switchboard,  exciters,  bat- 
tery charging  source,  instrument  transformers  and 
all  disconnecting  switches  are  on  the  generator  floor. 
This  arrangement  was  made  in  order  to  minimize  the 
number  of  operators  required  to  handle  the  station, 
and  this  arrangement  permits  the  operator  to  change 
busses,  control  the  operation  of  the  machine,  and 
keep  a  close  watch  over  the  auxiliary  apparatus  with 
a  minimum  of  exertion.  The  oil  switches,  storage 
batteries,  station  light  and  power  transformers,  and 
main  generator  field  rheostat  are  located  on  the  bal- 
cony. The  rheostat  is  placed  near  the  front  of  the 
balcony  in  order  to  be  in  view  of  the  operator. 

The  switch  cells  and  switches  are  arranged  in 
three  sections  of  five  circuits  each  designated  as  the 


View  under  switch  gallery  showing  arrangement  of  bus  bars,  disconnecting 
switches,   potential   transformers   and   pot  heads. 

generator  section,  the    tie  section    and  the  feeder 
section. 

On  the  main  floor  behind  the  switchboard  at  the 
end  of  each  switch  section  is  a  terminal  board.  The 
instrument  and  control  wires  of  all  of  the  five  circuits 
of  one  gi-oup  terminate  at  this  board,  on  which  are 
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View  looking  east  in  main   generator  room,   showing  the  switch   gallery, 
steam    instrument    board    and    station    lighting. 


The  main  switchboard.     This  is  located  on  the  generator  floor  in  order  to 
minimize    the    number   of    operators    required. 


mounted  the  relays  and  integrating  meters  for  the 
gi'oup.  One  unusual  detail  is  that  the  instrument 
and  control  wires  leading  from  the  main  switchboard 
control  panels  to  the  teiTtiinal  board  may  be  trans- 
ferred to  any  circuit  in  one  of  the  three  sections 
without  the  necessity  of  cutting  any  wires.  This 
means  that  a  feeder  position  on  the  main  switch- 
board can  be  changed  without  any  difficulty  or  great 
expense.  Special  jumpers  are  provided  on  the  back 
of  the  board  which  may  be  removed  for  meter  test- 
ing without  interference  with  the  wiring. 

Of  the  turbine  auxiliaries,  only  the  circulating 
pumps  are  electrically  driven.  Two  of  these  are  pro- 
vided for  the  turbine,  one  a  twenty-inch  and  one  a 
twenty-four  inch  pump,  which  are  used  alternately 
depending  upon  the  load  on  the  turbine,  the  smaller 
pump  being  used  when  the  load  is  less  than  6,000 
kilowatts. 

Cooling  water  for  the  bearings  and  transformers 
flows  by  gravity  from  tanks  placed  on  the  roof,  to 
which  the  water  is  pumped  through  an  inter-cooler 
by  two  and  one-half  inch  centrifugal  pumps  automat- 
ically controlled  by  float  switches.     Duplicate  float 
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switches  are  provided  in  order  to  prevent  damage  in 
the  event  that  one  switch  fails  to  act. 

The  auto-transformers  which  connect  the  6900- 
volt  generator  to  the  11,000-volt  bus  have  the  neu- 
tral grounded,  thereby  stabilizing  the  voltage  of  the 
system  with  reference  to  the  ground,  as  this  is  the 
only  ground  on  the  system.  The  excitation  of  the 
generator  is  obtained  from  a  compound  wound  inter- 
pole,  125-volt  generator,  driven  by  a  non-condensing 
Curtis  turbine  through  a  reducing  gear.  An  auxil- 
iary exciter  driven  by  an  a.c.  motor  is  also  provided. 

The  usual  equipment  of  meters  is  installed  on 
the  13  panel  boards,  the  equipment  of  a  standard  line 
panel  consisting  of  an  indicating  wattmeter,  a  watt- 
less kva.  meter,  an  ammeter,  voltmeter,  and  integi'at- 
ing  wattmeters  with  ratchets  for  registering  input 
or  output. 
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Single    line    diagram    of    electrical     connections 


Wiring  diagram  of  switch  contix)!  on  the  lines  and  feeders 
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A.  H.  Babcock,  former  vice-pres- 
ident A.  I.  E.  E.,  chief  elec- 
trical engineer  Southern  Pacific 
Company,    San    Francisco. 


F.  G.  Baum,  former  vice-presi- 
dent A.  I.  E.  E„  consulting  engi- 
neer Pacific  Gas  &  Electric  Co., 
San  Fi-ancisco. 


C.  A.  Copeland,  chairman  Los 
Angeles  Section,  A.  I.  E.  E.. 
electrical  engineer  Los  Angeles 
Bureau  of  Power  &  Light,  Los 
Angeles. 


F.  G.  Cottrell,  director  A.  I.  M. 
&  M.  E.,  acting  director  U.  S. 
Bureau   of   Mines. 


I IIIIINIIIINIIIIIIIIIIII 


THE  WESTERN  ENGINEER 


FROM  Mexico  to  Canada  and  from  the  Golden 
Gate  to  Pike's  Peak  are  included  some  of  the 
greatest  extremes  in  the  geography  of  the 
country:  the  highest  mountain  and  the  lowest 
valley;  the  hottest  climate  and  some  of  the  coldest; 
the  dryest  deserts  and  the  land  of  the  greatest  rain- 
fall. But  this  whole  empire  is  joined  in  one  com- 
mon problem;  one  development  of  science  underlies 
the  entire  economic  structure — namely,  electricity. 
In  this  region  is  the  birthplace  and  the  rearing 
ground  of  most  of  the  daring  ideas  in  the  electrical 
industry.  The  world  is  watching,  as  it  has  watched 
for  years,  to  see  what  will  be  the  next  conception 
to  be  brought  forth  in  the  West.  What  will  the 
West  do  next  in  the  way  of  huge  reservoirs,  high 
dams,  long  water  conduits,  or  advanced  steps  in  elec- 
trical fields  ?  The  answers  to  these  questions,  which 
are  of  the  most  intense  interest  to  the  industries, 
not  only  of  the  West,  but  to  the  nation  as  a  whole, 
lie  with  the  engineers  of  this  section.  The  engi- 
neers and  not  the  commercial  men  or  the  financiers, 
will  have  to  solve  these  issues. 


But  the  engineers  have  not  neglected  their  other 
duties  to  the  state.  They  are  looking  about  for 
means  to  improve  civic  conditions. 

The  following  brief  descriptions  outline  the  his- 
tory and  aims  of  a  few  of  the  most  representative 
engineering  organizations  of  the  West.  Mention 
should  be  made  of  the  many  sections  and  branches 
of  the  national  engineering  societies  which  take  such 
a  great  part  in  this  work.  These  sections  and 
branches  deal  with  the  more  specialized  problems 
which  confront  the  several  engineeiung  branches, 
and  the  results  of  their  labors  are  legion.  Engineer- 
ing organizations  other  than  those  noted  have  a 
substantial  share  in  the  toil,  and  it  is  hoped  that 
due  recognition  may  be  given  to  them  later.  Engi- 
neers other  than  those  pictured  have  had  probably  as 
great  or  greater  influence  on  the  progress  which  has 
been  made.  Herewith  are  only  a  few  of  these  engi- 
neers. These  have  achieved  greatest  prominence 
through  the  fact  that  they  hold,  or  have  held,  im- 
portant offices  in  the  engineering  societies,  where 
they  have  had  opportunity  to  show  their  ability. 


IIIIIIIIIII1III1IIII1IIIII1IIIII 


AFFILIATION  OF  SPOKANE  ENGINEERS 

Five  and  a  half  years  ago  at  the  suggestion  of 
J.  B.  Fisken,  consulting  engineer  of  the  Washington 
Water  Power  Company  and  Fellow  of  the  A.  I.  E.  E., 
the  several  local  chapters  of  the  National  Engineer- 
ing Societies  formed  a  body  called  Associated  Engi- 
neers of  Spokane.  This  organization  has  become  a 
local  engineering  council  or  clearing  house  and  em- 
bodies exclusively  the  non-technical  activities  of  the 
local  chapters. 

The  Association  is  composed  of  members  of  any 
one  of  the  regular  national  societies,  the  only  other 
requu-ement  being  payment  of  annual  dues  of  $2.00. 
The  executive  board  of  the  Associated  Engineers  is 
composed  of  four  members  from  each  of  the  several 
local  engineering  societies,  each  society  chapter  hav- 
ing an  equal  voice  in  Association  affairs  irrespective 
of  the  size  of  its  local  membership  list. 

Some  of  the  work  of  the  Association  has  been 
that  of  helping   unemployed   members  secure  posi- 


tions; it  has  helped  to  secure  increased  wages  for 
underpaid  members ;  it  has  kept  the  hand  of  fellow- 
ship from  becoming  atrophied;  it  has  secured  the 
appointment  of  engineer  members  on  local,  county 
or  state  boards  of  which  engineers  should  be  mem- 
bers; it  has  assisted  in  the  rescuing  of  public  work 
from  the  maladministration  of  politicians ;  it  discour- 
ages the  meticulous  and  exposes  the  meretricious  in 
public  engineering  projects;  it  has  assisted  in  guid- 
ing and  educating  the  public  in  the  formation  of 
public  policies  concerning  proposed  work  where  engi- 
neering features  are  involved;  it  has  assisted  in 
educating  county  commissioners  throughout  the 
state  in  the  desirability  and  economy  of  employing 
capable  engineers  at  proper  salaries  commensurate 
with  the  duties,  and  it  protects  its  members  from 
arbitrary  discharge  by  political  officers  for  whom 
they  may  be  working. 

At  the  present  time  the  Associated  Engineers  of 
Spokane  are  considering  the  advisability  of  creating 
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W.  F.  Danind,  former  vice- 
president  A.  S.  M.  E.,  professor 
of  mechanical  engineering,  Stan- 
ford  University. 


E.  O.  Eastwood,  chairman  Wash- 
ington Section  A.  S.  M.  E.,  pro- 
fessor mechanical  engineering. 
University  of  Washington, 
Seattle. 


J.  B.  Fisken,  president  North- 
west Electric  Light  Ass'n,  and 
vice-president  A.  I.  E.  E.,  con- 
sulting engineer  Washington 
Water  Power   Co.,    Sjiokane. 


C.  E.  Grunsky,  director  A.  S. 
C.  E.,  consulting  civil  engineer, 
San   Francisco. 


a  new  class  of  members  called  "Staff"  members,  to  be 
composed  of  draftsmen,  instrument  men,  etc.,  who 
are  too  old  to  be  Juniors  and  who  are  not  qualified 
to  become  members  of  the  national  societies. 

At  present  the  officers  of  the  Association  are  as 
follows :  L.  K.  Armstrong,  member  A.  I.  M.  E.,  presi- 
dent; A.  D.  Butler,  member  Am.  Soc.  C.  E.,  secre- 
tary.   

OREGON  TECHNICAL  COUNCIL 

On  February  20,  1920,  representatives  of  the 
American  Society  of  Civil  Engineers,  American  In- 
stitute of  Electrical  Engineers,  American  Society  of 
Mechanical  Engineers,  American  Institute  of  Archi- 
tects, Northwest  Association  of  Highway  Engineers 
and  of  the  National  Electric  Light  Association,  met 
and  adopted  a  constitution  for  the  formation  of  a 
society  to  be  known  as  the  Oregon  Technical  Council. 

The  purpose  of  the  Council  is  to  coordinate  the 
work  of  the  various  scientific  technical  and  engineer- 
ing organizations,  to  promote  the  welfare  and  pro- 
fessional standing  of  their  members  and  to  foster  a 
more  general  recognition  of  the  engineer  in  civic 
matters. 

The  Council  is  to  be  composed  of  two  represen- 
tatives from  the  local  Sections  of  each  of  the  Na- 
tional Engineering  Societies  as  noted  above.  In  addi- 
tion to  this  other  technical,  scientific  or  engineering 
organizations  may  secure  membership  in  the  Council 
by  the  election  of  the  Council. 

As  planned  at  the  present  time,  regular  sessions 
of  the  Council  shall  be  held  once  a  month  at  various 
places  for  the  consideration  of  matters  affecting  the 


general  welfare  of  the  engineers  in  the  territory 
contiguous  to  Portland. 


THE  JOINT  COMMITTEE  OF  LOS  ANGELES 

BY  GEORGE  A.  DAMOK 

The  Joint  Committee  of  the  Technical  Societies 
of  Los  Angeles  is  a  growing  organization  of  five  sum- 
mers. It  measures  its  age  by  the  mid-year  period, 
for  one  of  the  unique  features  of  this  association  is 
that  it  continues  its  weekly  luncheons  right  through 
the  summer  months.  The  fact  that  the  interest  in 
the  Thursday  noon  meetings  continues  throughout 
the  whole  year  is  the  best  evidence  of  the  vitality  of 
the  bond  which  joins  the  technical  men  of  southern 
California  together  in  this  enterprise. 

The  formal  part  of  this  joint  organization  con- 
sists of  a  committee  composed  of  the  chairman  and 
two  appointed  members  from  each  of  the  seven 
national  societies,  namely:  Am.  Chem.  Society, 
A.  L  A.,  A.  L  E.  E.,  A.  L  M.  E.,  A.  S.  C.  E.,  A.  S. 
M.  E.  and  A.  A.  E. 

The  purpose  of  this  Joint  Committee  is  the  con- 
sideration of  matters  of  concern  common  to  all  of 
the  societies.  An  annual  dinner  with  an  average 
attendance  of  about  300  and  with  eminent  speakers 
is  an  established  custom.  The  committee  endeavors 
to  prevent  conflicts  in  the  program  of  monthly  meet- 
ings of  the  member  societies,  and  also  frequently 
arranges  joint  meetings  for  the  discussion  of  tech- 
nical questions  of  general  engineering  interest. 

The  real  human,  interesting  part  of  the  associa- 
tion, however,  is  the  arrangement  for  a  weekly  lunch- 
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H.  C.  Hoover,  president  A.  I. 
M.  E.,  consulting  mining  engi- 
neer. 


E.  C.  Hutchinson,  president  San 
Francisco  Engineers'  Club,  chief 
engineer  Pelton  Water  Wheel 
Co.,   San  Francisco. 


E.  C.  Jones,  vice-president  A.  S. 
M.  E.,  consulting  gas  engineer, 
San   Francisco. 


L.  R.  Jorgensen,  vice-president 
A.  I.  E.  E.,  consulting  electrical 
engineer,   San  Francisco. 
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J.  A.  Lighthipe,  former  vice- 
president  A.  I.  E.  E.,  chief  elec- 
trical engineer  Southern  Califor- 
nia Edison  Co.,  Los  Angeles. 


C  E.  Magnussen,  vice-president 
A.  I,  E.  E.,  professor  electrical 
engineering  University  of  Wash- 
ington,  Seattle. 


eon,  which  is  attended  by  from  30  to  60  men  every 
Thursday  noon.  Here  we  have  the  personal  touch 
and  good  fellowship  of  kindi'ed  spirits  all  working 
together  in  one  common  profession.  The  thirty- 
minute  talks  following  the  luncheon  are  pages  from 
the  personal  experiences  of  active  technical  workers 
in  different  lines  and  are  usually  followed  by  ques- 
tions and  discussion.  The  societies,  in  rotation, 
furnish  the  chairman  and  speaker  of  the  day.  The 
programs  are  not  usually  announced,  as  the  surprise 
element  is  found  attractive. 

Visiting  engineers  are  given  a  welcome  to  our 
genial  gatherings,  and  men  of  eminence  with  a  real 
message  are  often  our  guests.  But  what  we  appre- 
ciate fully  as  much  is  to  have  one  of  our  own  fellows 
tell  us  some  of  the  difficulties  he  has  recently  over- 
come in  connection  with  his  technical  duties. 

Our  members  are  interested  in  the  building  up 
of  this  great  country  with  its  numerous  cities  and 
varied  activities.  Through  the  medium  of  these 
short  personal  talks,  we  endeavor  to  keep  in  touch 
with  such  enterprises  as  the  development  of  our  pub- 
lic water  systems,  our  hydroelectric  systems,  our 
industrial  enterprises,  our  flood  control  efforts,  our 
harbor  plans,  om*  transportation  problem,  our  city 
plan  proposals,  our  good  road  improvements,  our 
architectural  advancement,  our  sanitary  arrange- 
ments and  all  kindi'ed  subjects  of  education,  re- 
search, management  and  even  industrial  democracy, 
and  the  welfare  of  the  engineer.  There  seems  to  be 
no  limit  to  the  common  interests  which  draw  us 
together  for  both  information  and  inspiration. 


C.  D.  Marx,  former  president 
A.  S.  C.  E.,  professor  civil  en^- 
neering,  Stanford  University. 


L.  H.  Newbert,  president  Pacific 
Coast  Section  N.  E.  L.  A.,  com- 
mercial manager  Pacific  Gas  & 
Electric    Co.,    San    Francisco. 


JOINT  COUNCIL  OF  ENGINEERING  SOCIETIES 
OF  SAN  FRANCISCO 

The  Joint  Council  of  the  Engineering  Societies 
of  San  Francisco  represents  the  local  sections  of  the 
American  Society  of  Mechanical  Engineers,  the 
American  Society  of  Civil  Engineers,  the  American 
Institute  of  Electrical  Engineers,  the  American  So- 
ciety of  Mining  Engineers  and  the  American  Chem- 
ical Society.  It  was  formed  for  the  purpose  of  fur- 
thering the  common  interests  of  the  members  of  the 
engineering  profession  in  San  Francisco  and  vicinity, 
and  for  the  rendering  of  public  service  as  opportunity 
is  afforded. 

The  five  Sections  of  the  National  Society  are  rep- 
resented in  the  Council  by  five  officers,  elected  an- 
nually, who  constitute  an  executive  committee  to  act 
for  the  Council  on  matters  that  do  not  require  the 
action  of  the  entire  body.  Regular  meetings  of  the 
full  Council  are  held  once  a  month. 

Perhaps  the  best  idea  of  the  pui-pose  of  the 
organization  can  be  given  by  a  statement  of  some  of 
the  matters  thus  far  undertaken.  (1)  The  secre- 
taries of  the  several  local  sections  have  met  and 
agreed  upon  non-conflicting  dates  for  their  separate 
regular  society  meetings  and  have  laid  out  an  ambi- 
tious schedule  of  joint  meetings  to  occur  quar- 
terly. (2)  There  is  being  established  an  engineer's 
service  bureau  which  is  intended  to  be  a  clearing 
house  where  employer  and  applicant  can  be  brought 
together  effectively.  This  will  be  a  combination  and 
an  expansion  of  the  employment  bureaus  now  con- 
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iriiiiiiiiiiiriiiiiiiiiiiii. 


G.  E.  Quinan*  chairman  Seattle 
Section  A,  I.  E.  E.,  chief  elec- 
trical engineer,  Puget  Sound 
Power  &  Light  Co.,  Seattle. 


E.  O.  Shreve,  president  San 
Francisco  Electrical  Development 
League,  San  Francisco  manager 
General   Electric   Company. 


W.  G.  Vincent,  Jr.,  chairman 
San  Francisco  Section  A.  I. 
E.  E.,  valuation  engineer  Pacific 
Gas  &  Electric  Co.,  San  Fran- 
cisco. 


C.  R.  Weymouth,  former  man- 
ager A.  S.  M.  E.,  chief  engineer 
Chas.  C.  Moore  &  Co. ,  San 
Francisco. 
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ducted  independently  by  some  of  the  society  sections. 
(3)  Joint  Council  committees  have  brought  about 
the  cooperation  of  the  several  sections  to  the  end 
that  labor  and  clerical  expense  of  the  secretaries' 
offices  will  be  reduced.  This  by  the  joint  use  of  ad- 
dressographs,  etc.  (4)  The  Council  is  coordinating 
the  efforts  of  the  entire  membership  of  the  five  sec- 
tions, totaling  nearly  1000  engineers  resident  in  cen- 
tral and  northern  California,  in  the  movement  to 
secure  the  appointment  of  an  engineer  to  any 
vacancy  occurring  on  the  state  commissions. 

Of  particular  interest  is  the  Service  Bureau  of 
the  San  Francisco  Joint  Council  which  is  established 
at  the  quarters  of  the  Engineers'  Club  of  San  Fran- 
cisco. This  service  is  rendered  free,  both  to  engi- 
neers seeking  employment  and  to  employers  seeking 
the  services  of  engineers. 


SAN  FRANCISCO  ELECTRICAL  DEVELOPMENT 
LEAGUE 

Remarkable  not  only  because  it  has  had  such  a 
rapid  growth,  but  because  it  has  maintained  its  iden- 
tity through  the  years,  is  the  San  Francisco  Elec- 


trical Development  League  which  at  the  present 
time  has  a  membership  of  approximately  335  men 
prominent  in  the  industry  in  the  Bay  region. 

In  the  spring  of  1912  a  handful  of  the  leaders 
in  the  electrical  field  in  San  Francisco  gathered  to- 
gether with  the  determination  to  form  a  society 
which  would  join  with  still  stronger  bonds  those  who 
had  the  well-being  of  the  industry  at  heart.  They 
thought  that  there  was  a  fertile  field  for  the  devel- 
opment of  an  organization  which  would  combine  in 
proper  proportions  not  only  the  more  technical 
phases  of  the  industry  but  a  large  share  of  the  activ- 
ities in  which  the  engineer,  the  salesman,  the  man- 
ager and  the  manufacturer  should  unite  to  secure  the 
most  desirable  results  in  civic  affairs  as  well  as  gen- 
eral business  welfare. 

From  this  beginning  the  League  has  reached 
such  a  size  that  it  is  now  the  second  largest  lunch 
club  in  San  Francisco  and  has  an  average  attendance 
of  over  150  at  its  weekly  meetings. 

The  League  has  taken  an  active  part  in  support- 
ing electrical  affairs  of  all  kinds  such  as  the  Co- 
operative Campaign,  the  Electrical  Home  and  the 
various  electrical  conventions. 


Fuel  Oil  Heaters  and  Other  Accessories 

BY  ROBERT  SIBLEY  AND  C.  H.  DELANY 

(Fuel  oil  heaters,  oil  burners,  oil  piping,  and  automatic  regulators  are  factors  of  prime  impor- 
tance in  present  day  steam  electric  generation  in  power  plant  where  oil  is  used  as  fuel.  The 
following  article,  written  by  the  authors  of  the  well-known  book  on  "Fuel  Oil  and  Steam  Engi- 
neering," should  prove  of  great  timely  helpfulness  throughout  the  West  in  those  steam  electric 
poAver  plants  which  are  at  present  oil  fired. — The  Editor.) 


Oil  Heaters. — Before  reaching  the  oil  burners 
the  oil  must  be  passed  through  an  oil  heater  to  bring 
it  up  to  a  temperature  suitable  for  atomizing.  The 
oil  heater  is  usually  placed  between  the  pump  and 
the  oil  burners,  a  convenient  method  being  to  mount 
the  pumps  over  the  heater,  the  exhaust  steam  from 
the  pump  being  utilized  as  the  heating  medium. 

Heaters  invariably  consist  of  a  series  of  tubes 
or  coils  with  oil  on  one  side  of  the  metal  and  steam 
on  the  other,  the  heat  passing  through  the  metal 
from  the  steam  to  the  oil.  There  are  several  differ- 
ent ways  in  which  this  may  be  accomplished;  thus 
the  heating  surface  may  be  composed  of  either  a  coil 


The  Schutte  and   Koerting   fuel   oil   heater 


The  "Coen"  multiunit  oil  heater 


or  a  number  of  straight  tubes;  the  oil  may  flow 
through  the  tubes  with  the  steam  outside,  or  the  oil 
may  surround  the  tubes  with  the  steam  on  the  in- 
side. All  of  these  methods  are  used  in  different 
heaters  now  on  the  market. 

The  size  of  heater  is  determined  by  the  formula 

where  S  =H  K   (t=  — to) 

S  :=  heating  surface  in  square  feet 
H  =heat  absorbed  in  B.t.u.  per  hour 
K  =coefRcient  of  heat  transfer 

:=  B.t.u.  absorbed  per  hour  per  square  foot  per 
degree  difference  in  temperature 
ts  =:mean  temperature  of  steam,  Deg.  F. 
to  =mean  temperature  of  oil,   Deg.  F. 

The  quantity  H,  heat  absorbed  per  hour,  is  found 

readily  by  the  formula 

Where  H  =W  (t^  — ti)c 

H  =  weight  of  oil  heated  per  hour  in  pounds 
ti  =  initial  temperature  of  oil,  degree  F. 
t-  :=  final  temperature  of  oil,  degrees  F. 
c    =  specific  heat  of  oil,  ^=  0.498. 

The  quantity  K,  coefficient  of  heat  transfer,  varies 
with  the  difference  in  temperature  between  the 
steam  and  the  oil,  and  with  the  velocity  of  oil  in 
passing  through  or  around  the  tubes.  This  velocity 
is  of  great  importance,  as  the  greater  the  velocity 
the  better  is  the  oil  scraped  from  the  side  of  the 
tube,  thus  allowing  the  colder  oil  to  come  in  contact 
with  the  hot  surface.  It  is  evident,  therefore,  that 
a  high  velocity  of  oil  is  desirable.  There  is  a  limit, 
however,  to  the  velocity  attainable,  as  the  higher  the 
velocity  the  greater  is  the  drop  in  pressure  of  the 
oil  in  passing  through    the  heater.     The  drop  in 
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pressure  in  turn  depends  largely  on  the  viscosity  of 
the  oil,  so  that  viscosity  has  an  important  bearing 
on  the  heat  transfer.  The  value  of  the  coefficient,  K, 
therefore  varies  between  wide  limits  and  for  ordi- 
nary conditions  may  be  said  to  lie  between  15  and  50 
B.t.u.  per  hour  per  square  foot  per  degree  difference 
in  temperature. 

For  a  heater  in  which  the  oil  flows  through  the 
tubes  it  is  a  simple  matter  to  divide  the  flow  into 
passes  so  as  to  obtain  the  required  velocity,  the  oil 
passing  through  first  one  group  of  tubes  and  then 
another.  If  the  heater  is  designed  to  contain  the 
oil  in  a  shell  outside  the  tubes,  there  is  a  tendency 
for  the  oil  to  short  circuit  across  from  the  inlet  to 
the  outlet,  leaving  portions  of  the  heating  surface 
surrounded  by  dead  or  stagnant  oil.  To  overcome 
this  it  is  necessary  to  place  baffles  in  the  shell  caus- 
ing the  oil  to  travel  back  and  forth,  and  producing 
what  is  known  as  turbulent  flow.  If  the  baffles  are 
properly  designed,  and  the  oil  flow  is  sufficiently 
agitated  it  is  possible  to  obtain  as  good  heat  transfer 
for  a  given  drop  in  pressure  by  this  means  as  by 
passing  the  oil  through  the  tubes. 

While  oil  heaters  usually  consist  of  a  shell  con- 
taining a  series  of  tubes  or  coils,  there  are  on  the 
market  a  few  special  designs.  One  of  these  is  the 
Coen  multiunit  oil  heater,  which  is  illustrated  in 
this  article.  This  heater  is  similar  in  design  to  the 
ordinary  ammonia  condenser  used  in  ice  machines, 
and  consists  of  a  series  of  double  pipes,  one  inside 
the  other,  connected  together  by  standard  ammonia 
fittings.  This  heater  may  be  constructed  in  any 
length  or  number  of  legs  as  desired.  The  oil  passes 
through  the  inside  pipe,  and  the  steam  is  in  the 
annular  space  between  the  two  pipes. 

Another  heater  of  unusual  design  is  the  Schutte 
and  Koerting  fuel  oil  heater,  shown  in  an  accompany- 
ing illustration.  This  heater  consists  of  a  pair  of 
spiral  corrugated  tubes,  one  inside  the  other,  and 
both  inclosed  in  a  shell.  The  oil  enters  at  E  0  and 
passes  up  the  thin  annular  space,  leaving  at  D  0. 
The  steam  enters  at  E  S,  and  is  carried  both  inside 
the  inner  tube  and  outside  the  outer  tube.  For 
cleaning,  the  inner  tube  may  be  removed,  or  steam 
blown  through  the  plugged  openings  F  F. 

Oil  Burners. — After  leaving  the  heater  the  oil 
is  led  through  piping  and  suitable  regulating  valves 
to  the  oil  burners  or  atomizers,  where  it  comes  in 
contact  with  the  atomizing  agent  and  is  delivered  to 
the  furnace  in  the  form  of  a  fine  spray. 
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Nelson  multi-pass  film  type  porcupine  oil  heater,  sectional  view.  This  is 
a  multi-pass  heater  using  the  principle  of  "porcupine"  tubes,  the  tubes 
being  free  at  one  end  for  expansion  and  contraction. 


Oil  Piping. — Ordinary  wrought  iron  or  steel  pipe 
is  used  for  oil,  the  smaller  sizes  being  screwed  and 
the  larger  flanged.  Gaskets  of  corrugated  copper  or 
compressed  asbestos  fibre  are  used.  The  size  of  pipe 
in  most  power  plants  is  such  as  to  give  the  oil  a 
velocity  of  not  more  than  2  feet  per  second. 

Automatic  Regulators. — While  in  the  majority 
of  plants  the  oil  is  regulated  by  means  of  hand  op- 
erated valves,  automatic 
regulation  has  met  with 
great  success  and  is  used 
quite  extensively.  The 
Witt  Improved  Oil  Burn- 
er Governor  consists  of 
two  independent  dia- 
phragm operated  valves, 
controlled  by  springs, 
mounted  so  as  to  have 
the  boiler  steam  pressure 
between  the  two  dia- 
phragms. This  governor 
regulates  both  the  oil 
supply  and  the  steam 
supply  to  the  burners.  It 
is  provided  with  pilot 
valves  which  prevent  the 
fire  going  out  when  the 
load  is  light,  and  with 
maximum  valves  which 
prevent  the  fires  becom- 
ing larger  than  a  pre- 
determined point.  The 
governor,  therefore,  reg- 
ulates the  oil  and  steam 
between  these  two  ex- 
tremes. 
The  Moore  Automatic  Fuel  Oil  Regulator  regu- 
lates not  only  the  oil  and  steam  but  also  the  air 
required  for  combustion,  thus  controlling  the  three 
essential  elements  for  firing  the  boiler.  This  appa- 
ratus consists  of  three  separate  regulators,  one  for 
the  oil,  one  for  the  atomizing  steam,  and  one  for  the 
air.  These  regulators  are  made  up  on  the  principle 
of  the  well  known  Spencer  damper  regulator,  and  the 
set  of  three  can  be  arranged  by  suitable  piping  and 
shafting  to  control  the  firing  of  a  number  of  boilers, 
and  in  many  cases  of  the  whole  plant.  In  the  oil 
regulator  the  diaphragm  is  operated  by  the  boiler 
steam  pressure,  and  the  power  lever  is  used  to  con- 
trol a  regulating  valve  in  the  main  oil  pipe  supplying 
the  burners.  By  this  means  a  slight  change  in  the 
boiler  pressure  is  made  to  cause  considerable  change 
in  the  oil  pressure,  and  as  the  quantity  of  oil  sup- 
plied to  the  burners  varies  with  the  oil  pressure,  the 
fires  in  all  boilers  are  increased  or  diminished  grad- 
ually and  simultaneously.  This  variable  oil  pressure 
is  then  made  to  act  on  the  diaphragms  of  the  other 
two  regulators. 

In  the  atomizing  steam  regulator,  there  are  two 
diphragms,  one  acted  on  by  the  controlling  oil  pres- 
sure and  the  other  connected  to  the  atomizing  steam 
pressure  near  the  burners.  These  diaphragms  are 
connected  by  levers  which,  acting  through  the  water 
motor  and    connecting    rod,  operate  a  chronometer 


G.     E.     Witt     Co.'s     Improved 
Burner     Governor.      A     device 
automatically    controlling    the    flow 
of   steam  and  oil   to  burners. 
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TWO  250-HP.  HEINE  BOILERS  WITH  MECHANICAL  BURNERS 

Standard  equipment  at  eleven  pumping  stations — Shell  Company  of  California  Oil  Pipe  Line — installed  by  Sanderson  &  Porter.  Duplicate  duplex 
oil  pumps  in  lower  right  hand  corner  are  controlled  by  pump  governor  in  steam  supply  line  to  produce  constant  oil  pressure  in  receiver. 
Pump  governor  in  oil  discharge  line  from  pump  may  also  be  seen  just  below  oil  gage  and  controls  oil  discharge  to  produce  constant  steam 
pressure  because  pressure  side  of  its  diaphragm  is  connected  to  steam  line.  Oil  line  from  pump  crosses  overhead  and  descends  to  oil  heater 
located  on  side  of  boiler  setting  in  lower  left  hand  corner,  thence  oil  pipe  nins  direct  to  burners.  Oil  heater  is  supplied  from  auxiliary  steam 
main  ^  through  pump  governor  set  maintaining  constant  pressure  and  hence  constant  temperature.  Operation  is  entirely  automatic,  oil  being 
supplied  to  the  burners  under  conti-ol   of  the  pump   governors   so   as  to  maintain  constant  pressure. 


valve  in  the  atomizing  steam  main.  Thus  any  in- 
crease in  oil  pressure  causes  a  definite  fixed  increase 
in  atomizing  steam  pressure.  The  steam  pressure 
required  has  been  found  by  experiment  to  be  a  multi- 
ple of  the  oil  pressure  plus  a  fixed  pressure.  This 
relationship  is  maintained  by  the  regulator,  the  pro- 
portion being  varied  by  the  adjustable  fulcrum  and 
weights  to  suit  the  requirements  of  the  type  of 
burner  employed. 

The  air  is  controlled  by  the  third  regulator 
which  operates  a  rocker  shaft  connected  to  the  damp- 
ers of  all  boilers.  In  this  regulator  the  motion  caused 
by  the  diaphragm,  which  is  acted  on  by  the  oil  pres- 
sure, is  resisted  by  a  coil  spring.  The  amount  of 
movement  of  the  lever  is  therefore  proportional  to 
the  oil  pressure.  This  movement  is  communicated 
by  means  of  a  controlling  valve  and  differential  lever 
to  a  hydraulic  cylinder,  which  in  turn  operates  the 
rocker  shaft  connected  to  the  dampers. 

The  Merit  Autoniatic  Oil  Stoking  System  op- 
erates on  the  principle  of  controlling  the  fires  in  a 
series  of  steps,  the  fire  jumping  from  a  small  fire  to 
an  intermediate  fire  and  then  to  the  maximum  fire. 
The  oil,  atomizing  steam  and  air  are  all  three  con- 
trolled by  this  regulator.  The  boiler  steam  pressure 
acts  on  the  diaphragms  of  the  master  controller  set, 
which  consists  of  two  parts,  one  for  the  maximum 
fire  and  one  for  the  medium  fire. 

Each  of  these  is  piped  to  a  damper  operating 
device,  and  to  a  regulating  device  on  each  burner, 
which  operates  both  the  steam  and  the  oil  valve  to 
the  burner.  For  convenience  fuel  oil  from  the  main 
oil  supply  pipe  is  used  as  the  operating  fluid,  return- 
ing to  the  oil  pump  suction  when  used.  If  the  boilers 
have  full  steam  pressure  up  they  will  be  working  on 


the  small  fire.  If  the  steam  pressure  begins  to  drop 
the  first  master  controller  diaphragm  comes  into 
play,  opening  the  dampers  to  their  medium  position, 
and  opening  the  intermediate  oil  and  steam  valves  to 
each  burner.  These  valves  are  always  either  open 
or  shut,  the  amount  of  opening  being  fixed  by  adjust- 
able auxiliary  valves.    If  the  steam  pressure  contin- 


Staples  and  PfeifEer  oil  pump  and  heater  unit 

ues  to  drop,  the  second  master  controller  comes  into 
play  opening  the  damper  to  its  full  open  position,  and 
opening  the  remaining  oil  and  steam  valves  to  each 
burner,  thus  placing  the  maximum  fire  in  operation. 
This  condition  will  continue  until  the  steam  pressure 
rises  sufficiently  to  shut  off  the  maximum  fire,  when 
the  boilers  will  return  to  the  intermediate  fire,  and 
the  operation  will  be  repeated. 
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Steam  Turbine  Characteristics 


BY    WILLIS    T.    BATCHELLER 


(This  interesting  series  on  the  theory  of  the  various  types  of  steam  turhines  was  temporarily 
discontinued  after  April  first  on  account  of  the  press  of  material  in  the  convention  issues. 
Following  is  the  fourth  article  of  the  group.  The  author  is  electrical  engineer  with  the  Seattle 
Lighting  Department,   and  is  exceptionally  well  qualified  to  present  the  subject. — The  Editor.) 


THE  REACTION  TURBINE 

In  the  reaction  turbine  the  steam  passes 
through  a  set  of  stationary  guide  vanes  which  direct 
the  steam  against  the  rotating  blades.  The  drop  in 
pressure  is  practically  uniform  through  the  station- 
ary and  rotating  blades.  Steam  expands  in  the  first 
row  of  stationary  blades  and  accelerates  the  jet  to 
practically  the  velocity  of  the  moving  blades.  The 
steam  enters  the  adjacent  row  of  rotating  blades 
with  only  a  small  impulse,  and  expands  through 
this  row,  producing  rotation  by  the  reaction  of  the 
steam  on  the  blades.  The  distinctive  feature  about 
the  reaction  turbine  is  that  the  drop  of  pressm-e  and 
corresponding  increase  in  velocity  occurs  in  the 
rotating  element. 

Theoretically  the  area  of  the  steam  cylinder 
passages  between  the  spindle  and  the  cylinder  should 
gradually  increase  from  the  high  pressure  to  the 
low  pressure  end,  but  in  practice  the  stages  are  made 
in  three  subdivisions  and  the  length  of  blades  in  each 
stage  is  increased  to  take  care  of  the  increased  vol- 
ume of  the  steam.  In  the  single  flow  reaction  tur- 
bine, the  end  thrust,  due  to  the  difference  in  steam 
pressures  at  each  end  of  the  drum,  is  equalized  by 
means  of  balancing  pistons  mounted  on  the  rotor 
near  the  high  pressure  blading.  Some  turbines  are 
constructed  with  the  steam  entering  at  the  center 
of  the  rotor  and  flowing  both  ways  to  equalize  the 
thrust.  Provision  for  carrying  overload  is  made  by 
providing  an  auxiliary  by-pass  valve  which  admits 
high  pressure  steam  to  the  intennediate  stage  of 
the  tui'bine,  resulting  in  slightly  poorer  economy. 
The  Parsons  reaction  turbine  is  the  best  known  type, 
and  is  manufactured  by  the  Allis-Chalmers  Manu- 
facturing Company  and  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company. 


Reaction  Turbine  Theory 

A  reaction  turbine  operating  under  the  steam 
conditions  specified  for  the  nine  stage  impulse  ma- 
chine would  have  about  forty-seven  stages.  With 
the  same  total  heat  drop  of  380.5  B.t.u.,  the  heat 


drop  per  stage  is 


380.5 


47 


•  =  8.1  B.t.u.  per  pound  of 


steam. 

The  velocity  of  the  steam  entering  the  first  set 
of  stationary  blades  is  assumed  to  be  zero  and  the 
velocity  imparted  to  the  steam  is 

8.1 

Vi  =  224  V- ■ 

2 

=  451  ft.  per  sec. 

Since  the  entrance  velocity  is  zero  this  also  repre- 
sents the  spouting  velocity. 

With  a  peripheral  velocity  of  300  feet  per  sec- 
ond, and  an  exit  angle  of  50  degrees,  the  relative 
velocity  of  Vi  of  the  steam  entering  the  moving 
blades  is  found  to  be  242  ft.  per  sec.  The  energy 
given  up  by  expansion  in  the  moving  blades  is 


8.1 


E  =  778  X 


=  3151  ft.  pounds  per  second. 


This  energy  is  imparted  to  the  steam  in  the  first  set 
of  moving  blades,  where 

v==  — v.= 

E.=: 


2  g 

V2=  — 242= 


3151: 


64.4 
Vj=  =  144,360 

Vj  =  380  ft.  per  sec. 
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10,000-kw.  Westinghouse  reaction 
turbine  at  the  steam  plant  of 
the  'Great  Western  Power  Company 
at  Beach  and  Mason  streets, 
San   Francisco.     This   is   one   of 
the   large   modern   installations 
9n   the  Pacific  Coast. 
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The  resultant  of  Vj,  the  relative  velocity  of  the 
steam  leaving  the  moving  blades  and  U,  the  periph- 
eral velocity  of  the  wheel,  is  192  feet  per  second,  V2. 
The  energy  converted    into    work  in  the  first 
stage  is 

■     1 
E  =  ( Vr  +  V,=  —  vr  —  v==)  


--(  451=  +  380= 
252,373 


■242= 


64.4 


192=  ) 


64.4 


64.4 

=  3920  foot-pounds  per  second  or  about  seven 
horsepower  for  each  pound  of  steam  flowing 
through  the  ideal  turbine. 

Combined  Impulse  and  Reaction  Turbine 

In  the  combined  impulse  and  reaction  turbine 
the  smallest  barrel  of  reaction  blading  is  replaced 
[by  an  impulse  wheel.  Steam  enters  through  the 
nozzles  and  is  discharged  against  a  portion  of  the 
periphery  of  the  impulse  wheel.  After  leaving  this 
wheel  the  steam  enters  the  reaction  blading  through 
which  it  passes  in  the  same  manner  as  in  a  pure 
reaction  machine.  The  advantage  of  this  arrange- 
ment is  that  the  high  pressure,  high  temperature 
steam  is  confined  to  the  nozzle  chamber  of  the  im- 
pulse element.  The  Westinghouse  Company  uses 
this  design  in  the  larger  sizes  of  turbines. 

Compound  Steam  Tui'bines 

1  In  the  high  pressure  stages  of  a  Parsons  tur- 
bine where  the  steam  density  is  high,  the  steam  area 
is  relatively  small,  resulting  in  a  small  diameter 
rotor  which  must  operate  at  high  speed  in  order  to 
have  the  best  velocity  ratio  conducive  to  high  econ- 
omy. On  the  other  hand,  the  rotative  speed  of  the 
turbine  is  limited  by  the  centrifugal  stresses  which 


187B-kva.,  80  per  cent  power  factor,  480  volts,  3-phase,  60  cycles,  3600-r.p.m. 
with  16-kw.  direct  connected  exciter.  Geared  turbine  drives  discharge 
pump  of  low  level  jet  condenser. 

occur  at  the  exhaust  end  of  the  rotor  where  the 
blade  area  is  largest  to  provide  for  the  large  volume 
of  steam  at  exhaust  pressure.  In  order  to  have  both 
high  and  low  pressure  stages  of  large  turbines  op- 
erate at  highest  economy,  the  Westinghouse  Com- 
pany builds  the  multi-cylinder  type,  with  the  high 
pressure  cylinder  operating  at  about  twice  the  speed 


of  the  low  pressure  cylinder.  In  this  way  the  cen- 
trifugal stresses  in  the  low  pressure  cylinder  are 
kept  within  a  safe  working  limit.  Two-cylinder  tur- 
bines are  arranged  tandem  or  cross  compound. 
Three-cylinder  cross  compound  units  have  a  high 
pressure  element  consisting  of  a  single  cylinder, 
single-flow  reaction    turbine  and   two  low  pressure 


"^^ 

^t-^m-^'^^' 

SMfr-fr"'**  l^tpipitj^ 

Sf4^S^:*^5 

«.:           fL,. 

■=          -iFi        N-        - 

■^^TH^Kia 

■4. 

-■^•'-^ 

■  .■■«.;      ^ 

1 .1- — !     n.m 

1500-kw.    Westinghouse    Parsons    reaction    turbine    of    latest    design,    in 
power   house   of    Crossett   Western    Lumber    Company    at    Wauna,    Oregon. 

elements  consisting  of  turbines  of    the  double-flow 
type. 

Multi-cylinder  construction  has  the  advantage 
over  a  single  cylinder  machine  of  the  same  capacity, 
having  smaller  cylinders,  lower  temperature  range 
per  cylinder,  highest  efficiency  for  each  cylinder  for 
the  range  of  expansion  involved,  and  reduced  weight 
of  parts  to  be  handled.  In  case  of  emergency,  any 
of  the  cylinders  can  be  opei'ated  alone. 


SOUTH  AMERICAN  RAILWAY 
ELECTRIFICATION 

The  Paulista  Railway  electrification  in  Brazil  is 
one  of  the  largest  electrical  projects  now  being 
pushed  on  that  continent.  This  electrification  will 
liave  an  initial  installation  of  28  miles  of  track,  but 
later  extensions  are  to  be  made  which  will  make  a 
total  of  over  100  miles  additional.  The  International 
Westinghouse  Company  has  recently  contracted  to 
furnish  four  locomotives,  two  each  for  passenger  and 
freight  service. 

The  passenger  locomotives  have  a  one  hour 
rating  of  2000  hp.  and  weigh  121  tons.  They  will 
be  operated  from  a  3000-volt,  d.c.  overhead  trolley 
system  and  will  be  complete  with  regenerative  con- 
trol. They  are  designed  for  a  maximum  speed  of 
65  miles  per  hour  and  have  a  track  gauge  of  5  ft. 
3  in.  The  freight  locomotives  have  a  one  hour  rating 
of  1500  hp.  and  will  weigh  87  tons.  They  are  also 
operated  from  a  3000-volt,  d.c.  overhead  trolley  sys- 
tem and  will  be  complete  with  regenerative  control. 
Their  maximum  speed  will  be  40  miles  per  hour. 

In  the  regenerative  braking  system  great  care 
has  been  exercised  so  to  perfect  the  design  that  there 
will  be  no  likelihood  of  accidents  due  to  the  trains 
getting  out  of  control  on  steep  down  grades. 
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The   great   fertility   of   this   region    in    Idaho    is    largely    dependent   upon    electricity,    which   by   facilitating    irrigation    and   other    agricultural    opera- 
tions has  contributed  immeasurably  to  the  development  and  prosperity  of  the  district. 


Developing  Idaho  by  Water  Power 

(The  more  intimate  knowledge  all  those  of  any  one  particular  industry  have  of  the  parts 
more  remote,  the  better  fitted  they  are  to  carry  on  their  own  work.  The  following  article, 
~which  describes  in  an  interesting  way  the  system  of  the  Idaho  Power  Company,  shows  the 
progress  in  that  fertile  section  of  the  West.  This  company  has  sufficient  hydroelectric  power 
to  meet  all  needs  for  industrial  and  agricultural  power  for  years  to  come. — The  Editor.) 


Operating  throughout  an  extensive  territory  in 
southern  and  central  Idaho,  and  in  a  section  of  east- 
ern Oregon,  the  Idaho  Power  Company  is  not  only 
playing  an  important  part  in  the  development  of  this 
rich  and  growing  section  of  the  country,  but  is  itself, 
because  of  its  strategic  location  both  as  to  source  of 
power  and  to  a  growing  market,  undergoing  an  un- 
usual growth. 

Electrical  Development  of  Natural  Resources 

The  Snake  River  district,  which  is  served  with 
electric  power  and  light  by  this  company,  is  an  ex- 
tensive, prosperous  and  steadily  gi'owing  territory, 
rich  in  agricultural,  mining  and  timber  resources, 
and  comprises  the  most  populous  part  of  Idaho. 
More  than  sixty  communities  are  supplied  with  elec- 
tric service  by  this  company,  including  Boise,  the 
state  capital,  Pocatello,  the  second  largest  city,  and 
twelve  county  seats.  The  total  population  sei-ved  is 
estimated  at  150,000,  based  on  the  more  than  30,000 
names  on  the  company's  books. 

In  addition  to  furnishing  current  for  lighting 
and  miscellaneous  uses  in  these  communities,  the 
company  has  important  contracts  for  the  sale  of 
large  amounts  of  power.  Land  development  by  the 
means  of  irrigation  projects  is  one  of  the  most  im- 
portant undertakings  in  the  territory,  so  that  the 
Idaho  Power  Company  is  called  upon  to  furnish 
power  for  pumping  water  for  irrigation  purposes, 
in  large  and  steadily  increasing  amounts.  During 
the  season  of  1919,  it  supplied  this  essential  service 
for  the  irrigation  of  88,659  acres  of  land.  In  addi- 
tion, it  furnished  power  for  the  principal  mining  dis- 
tricts in  the  territory  in  which  it  operates,  including 
Silver  City,  Mormon  Basin,  Corucopia,  and  Home- 
stead. 

Hydroelectric  Developments 

The  Snake  River    with    its    tributaries  is  the 


source  of  power  utilized  by  the  company's  twelve 
generating  plants,  foi'  the  river  falls  nearly  2500 
feet  in  its  400  miles  of  winding  course  between  the 
upper  and  lower  plants.  Advantage  has  been  taken 
of  this  fall  for  the  construction  of  seven  hydroelec- 
tric developments  at  various  points  on  the  river, 
extending  from  southeastern  Idaho  to  eastern  Ore- 
gon. The  eighth  is  at  Thousand  Springs,  the  waters 
of  which  flow  into  the  Snake  River.  Two  additional 
plants  are  located  on  the  Malad  and  Payette  rivers, 
both  of  which  are  tributaries  of  the  Snake.  The 
company  also  operates,  under  leases,  two  other  hy- 
di'oelectric  plants.  One  of  these,  the  property  of  the 
Boise  Irrigation  Project,  was  installed  by  the  Federal 
Reclamation  Service  in  connection  with  the  construc- 
tion of  Arrowrock  Dam. 

The  plants  owned  by  the  company  have  an  ag- 
gi-egate  installed  generating  capacity  of  33,540  kw. 
and  those  leased  an  aggregate  of  2,775  kw.,  making 
a  total  capacity  of  36,315  kw.  operated.  An  addi- 
tional capacity  of  6,000  kw.  has  been  added  to  the 
plant  at  Thousand  Springs,  in  order  to  be  available 
for  use  during  the  summer  of  1920.  The  immense 
supply  of  water  power  not  yet  developed  still  leaves 
room  for  almost  unlimited  growth,  and  makes  it 
quite  certain  that  the  company  will  never  have  to 
depend  on  coal  supply  to  keep  up  with  its  growing 
market  for  power. 

Interconnected  Plants 

All  of  the  generating  plants,  excepting  the 
American  Falls  plants  operated  by  the  company,  are 
interconnected  by  a  comprehensive  system  of  trans- 
mission lines  and  are  operated  in  one  group.  This 
interconnected  system  supplies  all  the  electric  power 
and  light  of  the  company  except  that  used  in  the 
territory  in  and  about  Pocatello,  American  Falls  and 
Blackfoot. 
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The  plants  supplying  this  vicinity  are  connected 
with  the  transmission  system  of  the  Utah  Power  & 
Light  Company;  so  that  every  point  covered  by  the 
operations  of  the  Idaho  organization  is  practically 
guaranteed  continuous  service,  no  matter  what  hap- 
pens. As  conditions  justify,  the  two  groups  will  be 
connected  and  the  entire  property  will  be  operated 


Mill  of  the  Homestead  Iron  Dykes  Mining  Company  electrically  operated 
■    with  power  supplied  through  the  Idaho  Power  Company 

as  a  single  system.     The    company's    transmission 
lines  aggregate  1,139  miles,  including  the  line  to  the 


Jarbridge  mining  section,  which  supplies  the  Nevada 
Power  Company. 

Street  Railways 

A  street  railway  system  in  Boise,  and  an  inter- 
urban  railway  connecting  Boise  with  Nampa,  Cald- 
well, Middleton  and  other  towns  are  owned  and  op- 
erated by  the  Boise  Valley  Traction  Company,  a  sub- 
sidiary organization.  Its  interurban  lines  total 
seventy  miles  of  single  track  equivalent,  while  the 
city  lines  total  approximately  13  miles.  Electrical 
power  for  the  operation  of  these  lines  is  purchased 
from  the  Idaho  Power  Company.  The  Nevada  Power 
Company  supplies  electricity  to  the  Jarbridge  mining 
section  in  northern  Nevada.  The  electric  sub-station 
of  the  Nevada  company  is  supplied  by  a  66,000-volt 
transmission  line,  71  miles  in  length,  from  the  sys- 
tem of  the  Idaho  Power  Company. 

Since  the  company  was  incorporated  in  1915, 
its  growth  has  been  phenomenal,  while  its  prospects 
for  rapid  and  steady  development  in  the  future  are 
more  than  assured.  The  immense  and  fertile  terri- 
tory covered  by  its  operations  is  just  in  the  period 
of  greatest  development.  Every  year  the  acreage 
under  agricultural  cultivation  is  greatly  increased, 
old  manufacturing  and  industrial  plants  are  growing, 
while  new  ones  are  constantly  springing  up.  The 
population  is  mounting  by  leaps  and  bounds.  All 
these  things,  together  with  the  assurance  of  almost 
unlimited  water  power,  promise  a  great  future  for 
this  Idaho  company. 


The  Man  in  the  Company 


BY  A.   B.   WOLLABER 


(The  broader  relation  of  the  employe  to  his  work  and  to  his  company  has  a  very  definite  influ- 
ence, not  only  upon  his  own  immediate  advancement  but  upon  his  ultimate  development  as  a 
worker.  Some  of  the  aspects  of  the  work  of  various  employes  in  a  public  utility  company 
are  taken  up  in  the  following  article.  The  author  is  district  manager  with  the  Southern  Cali- 
fornia Edison  Company. — The  Editor.) 


It  is  sometimes  remarked  that  few  if  any  of  the 
chief  clerks  in  this  or  that  company  ever  become 
local  managers,  and  it  has  often  occurred  to  me  that 
the  chief  clerk  is,  or  at  least  should  be,  the  one  best 
qualified  to  fill  the  responsible  position  of  local  repre- 
sentative. 

The  Chief  Clerk 

Of  chief  clerks  I  would  ask  the  question,  what 
are  you  doing  to  qualify  yourself  for  the  position 
higher  up  ?  What  is  there  in  your  work  that  marks 
you  as  a  safe  man — one  that  the  management  can 
look  to  as  a  corner  stone  for  the  district  organiza- 
tion ?  Are  you  making  the  most  of  every  opportunity 
to  learn  more  about  the  business  in  which  you  are 
engaged  by  good,  hard,  conscientious  study?  Do 
you  take  an  interest  in  and  carefully  read  the  many 
splendid  articles  which  come  to  you  through  the  ex- 
cellent publications  so  generously  furnished  by  the 
company?  What  have  you  done  to  inform  yourself 
of  the  relation  your  company  bears  to  the  community 
in  which  you  are  doing  business,  and  what  its  rela- 
tion is  to  the  various  city  officials?  Are  you  thor- 
oughly posted  on  your  company's  policies  so  far  as 
they  concern  your  individual  district,  its  methods  of 


financing  and  rate  making,  and  are  you  capable  of 
conversing  intelligently  on  these  subjects  ?  Are  you 
familiarizing  yourself  with  what  other  utility  com- 
panies are  accomplishing  in  the  business  world  ?  Are 
you  making  the  best  of  every  opportunity  given  you 
to  show  your  fitness  for  a  higher  position  by  doing 
your  work  just  a  little  bit  better  than  that  particular 
job  was  ever  done  before  ?  It  is  well  occasionally  to 
pin  yourself  up  on  the  wall,  so  to  speak,  and  look 
yourself  over  and  then  ask  this  question,  "What 
have  I  done  to  merit  consideration  for  work  of  a 
higher  intellectual  character  with  my  company?" 
Upon  your  answer  to  this  question,  if  made  without 
self-pity,  egotism  or  malice,  will  depend  your  success 
in  any  organization  with  which  you  are  identified. 
Remember  this,  you  will  take  out  of  your  work  just 
what  you  put  into  it. 

The  District  Foreman 

Outside  of  the  district  office  there  is  no  more 
important  position  than  that  of  the  district  foreman. 
Upon  him  depends  the  continuity  of  service,  and  it 
largely  rests  with  him  as  to  what  impression  the 
community  gets  of  your  service.  His  forces  are  con- 
stantly in  touch  with  the  public,  and  the  question 
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to  be  asked  is,  are  these  impressions  always  the 
best?  Are  you  careful  with  your  work  and  are  you 
as  quick  to  commend  those  under  you  for  good  work 
as  you  are  to  condemn  them  for  poor?  Are  you 
doing  everything  in  your  power  to  advance  your 
iorces  to  higher  positions  with  the  company,  and  are 
you  big  and  broad  enough  to  recommend  for  a  fore- 
man's position  one  of  your  assistants,  even  though 
you  may  find  it  difficult  to  fill  his  place?  Are  you 
in  the  habit  of  taking  your  men  into  your  confidence 
and  explaining  to  them  in  a  general  way  the  condi- 
tions under  which  the  company  is  operating  in  your 
particular  district,  with  a  view  toward  encouraging 
them  to  better  efforts  and  more  economical  opera- 
tion? Are  you  careful  to  see  that  the  equipment 
furnished  your  forces  is  the  best,  and  up  to  the 
standard  desired  by  the  company?  Are  you  careful 
to  see  that  those  under  you  are  provided  with  litera- 
ture pertaining  to  the  electrical  industry?  Are  you 
careful  at  all  times  to  make  your  work  and  the  sur- 
roundings of  your  fellow  workers  the  pleasantest 
possible  in  order  that  they  may  be  loyal,  satisfied 
and  efficient  employes  of  the  company?  Briefly, 
these  are  a  few  of  the  things  that  the  district  fore- 
man can  do  towards  securing  better  service,  and  a 
better  profit  to  those  working  under  him.  The  re- 
sult will  be  a  gain  for  your  company  as  well  as 
yourself,  and  an  incentive  for  those  willing  workers 
in  the  ranks  who  are  always  ready  to  keep  the  old 
ship  moving  in  order  that  the  impressions  of  the 
public  may  be  the  very  best. 

Other  Employes 
In  the  last  class  we  have  placed  the  other  dis- 
trict employes,  and  oui-  remarks  to  these  must  be 
more  or  less  general  but  applicable  to  all.  The 
counterman,  meter  readers  and  collectors  are  the 
ones  who  also  come  in  contact  with  the  consumer, 
and  to  them  a  great  opportunity  is  given  to  learn, 
because  a  thorough  knowledge  of  human  nature  is  a 
great  asset  in  the  administration  of  any  business. 
I  am  going  to  ask  the  employes  in  this  class  what 
they  are  doing  to  merit  advancement  to  higher  posi- 
tions. Are  you  ever  alert  to  safeguard  your  company 
and  the  official  under  whom  you  are  working  from 
dangerous  conditions?  It  may  be  only  a  slight  re- 
mai'k  dropped  at  the  counter,  to  the  meter  man  or  to 
a  collector,  but  this  remark  ofttimes  furnishes  a  clue 
to  a  situation  that  might  prove  disastrous  to  your 
company.  If  you  adopt  an  "I  should  worry"  attitude, 
where  will  your  profit  come  from?  It  may  be  that 
your  failure  to  watch  and  listen  and  then  report  to 
your  superiors,  is  the  very  thing  that  will  contribute 
to  the  loss  of  business,  or  to  the  establishment  of 
another  company  in  your  community.  Are  you 
familiar  with  the  rates  your  company  charges  for 
its  commodity,  and  are  you  capable  of  quoting  these 
rates  and  discussing  them  with  the  company's  con- 
sumers ?  How  often  we  hear  the  man  at  the  counter 
say,  when  asked  regarding  power  or  rates,  "I  will 
take  your  order  and  our  salesman  will  call  on  you." 
The  rates  of  the  company  are  not  complicated  and 
they  are  open  to  the  inspection  of  all.  Those  inside 
the  office  are  quite  as  capable  of  analyzing  them  as 
are  the  regular  employes  assigned  to  that  kind  of 


work.  By  taking  an  interest  in  such  matters  you 
gain  in  knowledge  and  enhance  your  value  to  your 
company  and  to  the  community  you  serve ;  then  when 
the  time  comes  to  fill  one  of  the  higher  positions 
you  are  well  equipped  for  the  job,  and  you  have 
gained  the  profit. 

Consistent  Ambition 

Each  and  every  employe  in  the  company,  book- 
keepers, meter  readers,  collectors,  on-and-off  men, 
and  so  forth,  should  be  alert  and  anxious  to  take  ad- 
vantage of  every  detail  which  will  increase  their 
value  to  their  company,  by  studying  the  job  just 
ahead,  by  punctuality,  application  to  duty,  alertness, 
accuracy  and  above  all,  honesty.  If  you  are  satisfied 
with  the  position  of  bookkeeper,  counterman  or  any 
of  the  other  positions  mentioned  in  this  class,  you 
are  wasting  your  time.  For  without  ambition  to  rise 
in  any  business,  what  incentive  is  there  for  good 
work  ?  Do  not  be  surprised  if  you  fail  to  take  from 
your  work  a  just  reward  for  such  indifference,  and 
find  yourself  rising  no  higher  than  the  position  you 
now  occupy. 

The  following  extract  from  a  report  recently 
issued  by  a  special  committee  of  the  New  York  Mer- 
chants' Association  on  Government  Ownership  and 
Operation  of  Public  Utilities  is  representative  of 
what  all  large  business  concerns  are  striving  for  in 
their  relation  to  their  employes.    It  says : 

"The  success  of  any  economic  undertaking  depends  in 
very  large  degree  upon  the  ability  and  skill,  the  zeal  and 
energy,  and  the  soundness  of  judgment  of  the  human  agents 
employed  therein.  Ability  and  skill  in  a  particular  field  are 
the  products  of  special  and  usually  prolonged  training;  by 
far  the  most  powerful  motive  of  zeal  and  energy  in  the  ordi- 
nary affairs  of  the  world  is  self-interest  as  understood  in  its 
widest  meaning;  and  intimate  knowledge  derived  from  experi- 
ence is  essential  to  sound  judgment  in  business  affairs.  Every 
large  business  concern  seeks  to  embody  in  its  management 
and  working  organization  intimate  knowledge,  long  experi- 
ence, sound  judgment,  special  ability  and  skill,  zeal  and 
energy.  Having  secured  these  qualities  it  seeks  to  retain  and 
expand  them  by  making  the  self-interest  and  ambition  of 
officials  and  employes  a  dominant  motive  for  loyal  devotion 
to  the  welfare  of  the  business.  The  motive  of  self-interest 
and  ambition  is  brought  into  play  by  the  free  opportunity 
of  advancement  always  open  to  special  ability  and  zeal,  and 
by  the  assurance  of  pennanent  tenure  to  those  who  are 
efficient." 

In  closing  let  me  say  to  all  that  the  employes 
of  any  organization  should  never  forget  that  they 
are  competitors,  not  merely  units  in  a  great  machine. 
Keep  this  thought  ever  before  you  and  know  that 
you  will  get  a  just  reward  for  the  labor  you  put 

forth.  

SAFETY 

Human  life  must  be  made  safe.  Property  must 
be  protected.  Electrical  methods  invariably  reduce 
hazards. 

The  application  of  electricity,  with  modern  de- 
velopments in  insulation  and  safety  appliances,  will 
eliminate  accidents  and  conserve  property. 

Ease  of  control  is  one  of  electricity's  greatest 
advantages.  Magnetic  switches,  relays  and  auto- 
matic devices  of  infinite  variety  reduce  the  operation 
of  terrific  forces  to  the  simplicity  of  the  push 
button. 

Education  to  the  merits  of  quality  wiring  and 
quality  apparatus  will  maintain  the  high  standards 
of  industry. 
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California  Precipitation 


BY  ANDREW  H.   PALMER 


(The  importance  of  the  water  supply  in  California  makes  precipitation  figures  for  this  region 
of  more  than  usual  interest.  The  following  article,  of  which  the  first  part  appeared  in  the 
June  15th  issue,  reviews  the  snowfall  in  the  mountain  districts,  with  special  emphasis  on  the 
headwaters  of  the  important  streams.  The  author  is  meteorologist  'with  the  U.  S.  Weather 
Bureau.— The  Editor.) 


The  Weather  Bureau  maintains  a  considerable 
number  of  elevated  stations  in  the  Sierra  Nevada 
Mountains  where  careful  measurements  of  precipita- 
tion, especially  snowfall,  are  made.  The  highest  of 
these  stations  is  8,390  feet  above  sea  level.  The 
records  are  of  vai'ious  lengths,  those  at  stations 
along  the  Overland  Route  of  the  Southern  Pacific 
Railroad  now  covering  43  years.  Data  from  these 
stations  are  of  gi'eat  value  to  engineers  in  estimat- 
ing water  for  hydroelectric  power  and  irrigation. 

Snowfall  in  the  Mountains 

Snowfall  data  for  a  number  of  stations  are  sum- 
marized in  Tables  III  and  IV.  The  marked  deficiency 
of  snowfall  during  the  present  season,  and  particu- 
larly during  January  and  February,  is  readily  appar- 
ent. While  considerable  snow  fell  during  March,  a 
word  of  caution  is  appropriate  in  this  connection. 
Under  normal  conditions  abundant  snow  falls  during 
the  midwinter  months,  and  it  packs  through  pres- 
sure resulting  from  weight  and  also  thi'ough  alter- 
nate freezing  and  thawing.  As  snow  falls  it  is  ordi- 
narily 10  per  cent  water,  by  volume.  In  other  words, 
10  inches  of  newly  fallen  snow  is  usually  equivalent 
to  one  inch  of  rain.  Moreover,  during  a  normal 
season  the  snow  comes  in  well  distributed  instal- 
ments, and  in  the  spring  it  is  densely  packed  in  lay- 
ers, some  of  which  have  the  consistency  of  ice. 
Extensive  measui-ements  of  the  water  content  of 
snow  on  the  ground  made  in  spring  snow  surveys  by 
Professor  J.  E.  Church,  Jr.,  of  the  University  of 
Nevada,  and  by  representatives  of  the  Weather  Bu- 


Normals— upper  figures 
Season  of  1919-20— lower  figures 


Table  III 

SNOWFALL  IN  INCHES 


reau,  have  shown  that  packed  snow  lying  on  the 
ground  averages  about  40  per  cent  water,  by  vol- 
ume. Since  the  snow  of  the  present  season  has  not 
packed  to  any  considerable  extent,  the  lately  fallen 
snow  is  light,  and  contains  less  water  than  similar 
depths  of  former  years.  It  will  disappear  rapidly, 
either  through  melting  or  as  a  result  of  dessicating, 
northerly  winds.  There  is  little  of  the  packed  snow 
which  can  be  expected  to  furnish  an  ample  water 
supply  through  slow  melting  in  the  coming  summer. 
The  light  density  of  the  snow  on  the  gi-ound  should 
be  borne  in  mind  in  examining  the  accompanying 
ciu-ves  showing  the  depth  of  the  snow  on  the  gi-ound 
at  Summit. 

Run-Off  Data 

Because  of  the  fact  that  this  is  the  fourth  con- 
secutive season  with  deficient  precipitation  in  Cali- 
fornia, the  cumulative  effects  of  deficient  precipita- 
tion are  evident  in  the  stages  and  discharges  of 
streams.  The  rocks  have  retained  relatively  little 
moisture,  ground  water  has  receded  to  extremely  low 
levels,  and  the  soil  has  remained  relatively  dry.  A 
peculiar  phenomenon  has  made  this  condition  im- 
pressive. The  stage  of  the  Sacramento  River  has 
been  so  low  recently  that  the  salt  water  of  San  Fi-an- 
cisco  Bay  has  encroached  upon  the  lands  of  the  delta 
region,  seriously  threatening  the  fertility  of  that 
vast  territory.  IiTeparable  harm  and  permanent 
damage  may  result  if  the  threatened  condition  be- 
comes acute. 

In  Table  V  are  summarized  discharge  data  of 

Table  IV 
!  SNOW  ON  GROUND  IN  INCHES 


Station 

CouNTr 

Alt. 
(Feet) 

Sept. 

Ocr. 

Nov. 

Dec. 

Jan. 

Feb. 

M\R. 

Apr. 

May 

June 

Se.ason 

Bishop  Creek... 

8390 

8 

10 

28 

52 

38 

27 

12 

in 

1 

186 

1 

3 

0 

36 

45 

1 

4695 

■ 

3 
3 

9 
6 

29 
62 

54 
4 

46 
25 

54 

84 

12 
18 

4 

211 

Placer 

5230 

8 

13 

39 

54 

60 

54 

39 

11 

278 

2 

9 

62 

8 

26 

108 

48 

6500 

2 

13 

33 

53 

98 

76 

86 

2B 

14 

402 

2 

15 

19 

107 

11 

44 

102 

51 

Inskip 

Butte  

4975 

2 

1 

7 
7 

41 

49 

78 
4 

50 
39 

48 
86 

10 
20 

b 

241 

Lake  Eleanor... 

Tuolumne 

4700 

1 

S 
2 

24 
40 

51 

1 

28 
22 

36 
71 

9 
12 

1 

158 

Lake  Spaulding 

Nevada 

4600 

4 
3 

10 

8 

54 

48 

58 
7 

46 
20 

67 

82 

13 
34 

3 

255 

La  Porte 

Plumas 

5000 

6 
9 

15 
S 

37 
60 

63 
2 

51 
32 

61 
70 

29 

10 

273 

McCloud 

Siskiyou 

3270 

4 
3 

29 
33 

62 
0 

13 
4 

16 
6 

2 
12 

126 

Plumas 

3400 

1 

3 

5 

10 
38 

29 
0 

13 

7 

20 
26 

1 
2 

77 

Sierra ville 

Sierra 

5000 

4 
4 

18 
40 

50 
4 

20 
6 

14 
32 

1 
19 

107 

Sisson 

Siskiyou 

3555 

4 
2 

24 
35 

37 
1 

20 
10 

22 
18 

0 

5 

112 

Squirrel  Inn  — 

San  Bernardino 

5280 

2 
8 

11 
5 

9 
0 

16 
4 

11 
29 

8 
3 

2 

59 

Placer 

7017 

2 

18 
10 

34 
18 

72 
65 

79 
20 

76 
40 

47 
111 

66 
62 

20 

406 

Tamarack 

Alpine 

8000 

3 

14 

53 

95 

187 

77 

96 

26 

29 

587 

4 

11 

30 

84 

24 

60 

96 

47 

Yosemite 

Mariposa 

3960 

4 
0 

17 
36 

39 
0 

21 
18 

20 
40 

4 
6 

105 

Normals — upper 

figures 

Season  of  1919-20— lower  figures 

Fordyce  Dam 

Summit 

Tamarack 

Date 

Nevada  Co. 

Placer  Co. 

Alpine  Co. 

Alt.  6500  Ft. 

Alt.  7017  Ft. 

Alt.  8000  Ft. 

November  1 

1 

1 

1 

0 

0 

0 

November  15 

8 

9 

11 

0 

0 

0 

December   1 

9 

10 

17 

18 

34 

36 

December  15 

28 

28 

38 

50 

52 

48 

January       1 

38 

41 

57 

34 

37 

28 

January      15 

71 

87 

101 

33 

43 

28 

February     1 

83 

112 

139 

34 

32 

21 

February   15 

92 

116 

149 

30 

21 

27 

March           1 

112 

128 

173 

54 

53 

60 

March         15 

109 

138 

177 

58 

65 

56 

AprU             1 

103 

114 

167 

67 

76 

86 

April           16 

87 

87 

135 

74 

93 

90 

May              I 

63 

60 

115 

50 

55 

72 

May            15 

60 

34 
16 

95 

May           31 

29 

14 

65 
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some  of  the  principal  California  streams.  These 
data  have  been  kindly  furnished  by  the  Water  Re- 
sources Branch  of  the  U.  S.  Geological  Survey. 

The  present  rainy  season  has  brought  deficient 
precipitation  to  all  the  Pacific  Coast  states.  The 
months  of  December,  January  and  February  were 
relatively  dry  in  the  states  of  Nevada,  Oregon  and 
Washington,  as    well  as  in  California.     In  Oregon, 


Mass  curves  of  precipitation  for  the  state  of  California  based  on  averages 
from  about  300  stations.  The  heavy  line  represents  the  normal,  and  the 
dotted  line  the  precipitation  for  the  season  1919-1920. 

January  and  February,  1920,  were  the  driest  months 
of  those  names  in  30  years  of  record. 

A  peculiar  feature  of  the  weather  during  the 
present  season  is  the  fact  that  there  has  been  an 
apparent  northward  migration  of  the  usual  condi- 
tions affecting  the  weather  of  the  Pacific  Coast. 
Storms  entering  the  continent  of  North  America 
from  the  Pacific  Ocean  have  taken  northern  routes, 
so  far  to  the  north  that  California  has  been  outside 
of  the  range  of  precipitation  for  most  of  them. 
Moreover,  extreme  southern  California  has  had  rela- 
tively heavy  precipitation  from  storms  of  the  sonora 
type.  The  rainfall  has  been  sufficiently  heavy  in 
Arizona  and  in  New  Mexico  to  cause  floods. 

The  question  is  often  asked,  "Is  the  climate 
changing?"  The  idea  is  expressed  in  various  ways. 
Some  say  that  the  removal  of  the  forests  and  the 
increasing  cultivation  of  the  interior  valleys  have 
affected  the  climate  of  California.  Others  say  that 
the  great  earthquake  of  1906  changed  the  course  of 
the  Japan  Current.  However,  there  is  no  evidence  in 
the  longer  records,  some  of  which  now  cover  70 
years,  that  the  climate  is  changing  or  has  changed 
recently.  There  is  no  progressive  change  indicated. 
To  the  question  the  Weather  Bureau  therefore 
answers  emphatically,  "No,  the  climate  is  not  chang- 
ing." 

All  available  data  point  to  the  inevitable  conclu- 
sion that  northern  and  central  California  face  a 
serious  shortage  of  water  during  the  summer  of 
1920.  The  utmost  conservation  of  water  is  urged. 
Timely  warnings  have  already  been  given  to  the 
agricultural  interests  to  plant  only  such  crops  as  will 
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Mass  curves  of  precipitation  in  the  elevated  portions  of  California  at 
stations  near  the  headwaters  of  some  of  the  principal  streams.  The 
heavy  lines  indicate  the  normals  and  the  dotted  lines  the  precipitation 
for  the   1919-20   season. 


require  a  minimum  amount  of  irrigation  water.  The 
rice  acreage  has  been  reduced  as  a  result. 

Because  of  the  authority  it  exercises  over  public 
utilities,  the  Eailroad  Commission  of  the  State  of 
California  organized  an  Emergency  Water  Conserva- 
tion Conference  in  order  to  deal  effectively  and  effi- 
ciently with  problems  arising  from  the  threatened 
water  shortage.  This  Conference  includes  represen- 
tatives of  all  the  state  and  federal  agencies  concerned 
with  the  water  problem.  Precautionary  advices  have 
already  been  issued  by  the  Conference.  Most  of  the 
large  irrigation  interests  of  the  Sacramento  Valley 
have  signed  an  agreement  which  authorizes  this  Con- 
ference to  control  and  regulate  all  water  available  in 
that  region.  This  step  was  taken  in  order  that  liti- 
gation might  be  avoided,  and  that  efficient  and  just 
distribution  of  the  available  water  might  be  secured. 
Mr.  H.  G.  Butler,  Power  Administrator  of  the  Rail- 
road Commission,  is  authority  for  the  statement 
that  the  financial  loss  to  the  Sacramento  Valley  dur- 
ing the  coming  summer  will  be  about  $22,000,000 
as  a  result  of  the  deficient  precipitation  of  the  wet 
season  now  presumably  closed. 

Previous  to  March  1  the  precipitation  had  been 
so  light  that  the  agricultural  interests  of  California 
appeared  to  face  disaster.  The  generous  rains  of 
March  relieved  the  situation  somewhat,  and  assured 
the  maturing  of  winter  growing  grains  and  grasses. 
Fruit  trees  were  revived  and  pastures  and  ranges 
improved.  But  the  previous  deficit  was  so  gi'eat  that 
the  March  rains,  though  worth  millions  of  dollars  to 
the  state,  offered  only  temporary  relief.  It  is  now 
reasonably  certain  that  there  will  be  a  serious  short- 


age of  water  during  the  summer  of  1920  throughout 
northern  and  central  California.  With  a  seasonal 
precipitation  in  these  portions  of  the  state  less  than 
half  of  the  normal,  the  water  shortage  this  summer 
is  certain  to  be  acute.  Hydroelectric  power  and  irri- 
gation interests  are  advised  to  make  plans  accord- 
ingly. The  utmost  conservation  of  water  is  urged 
upon  all  until  the  next  rainy  season  again  replenishes 
the  depleted  reservoirs. 


ANALYSIS  OF  ACCIDENTS 

On  the  companies'  premises,  "handling  material" 
comes  first.  Accidents  from  electric  current — ^from 
shock,  bums,  eye-flash — rank  fourth  in  a  list  of 
eighteen  classes  of  accidents.  Only  .7  per  cent  were 
due  to  exhaustion  from  heat. 

From  a  general  consideration,  injuries  to  fingers 
were  highest,  eyes  next,  and  ears  last  in  a  classifica- 
tion of  thirty-five  anatomical  locations.  From  the 
standpoint  of  occupation,  linemen  ranked  first  and 
carpenters  lowest. 

Of  all  the  accidents  reported,  25.9  per  cent,  or 
the  highest  single  percentage,  had  all  been  in  the 
employ  of  the  companies  less  than  six  months.  Those 
veterans  of  over  twenty  years'  service  contributed 
only  1.1  per  cent  to  the  casualty  list. 

While  only  8.3  per  cent  were  injured  by  electric 
current,  these  accidents  were  responsible  for  over 
70  per  cent  of  the  total  lost  time,  and  70  per  cent  of 
the  serious  and  fatal  accidents.  The  fact  is,  how- 
ever— and  it  is  encouraging — that  75  per  cent  of  this 
class  of  accidents  are  preventable  when  the  proper 
safety  devices  are  installed. 
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Principles  of  a  Profit-Making  Appliance  Business 


BY  T.   W.    SIMPSON 


(The  electrical  appliance  business,  though  perhaps  fairly  simple  on  the  surface,  involves  a 
number  of  elements  which  play  a  vital  part  in  the  retailer's  success  or  failure.  The  follow- 
ing article  by  the  western  district  manager  of  the  Federal  Electric  Company  analyzes  some  of 
the  main  factors  which  make  an  appliance  business  profitable. — The  Editor.) 


It  is  possible  in  the  electric  appliance  business 
to  start  with  a  shoestring  and  have  ten  thousand 
dollars  in  the  bank  in  a  year,  but  some  men  have 
that  sum  to  start  with  and  only  the  shoestring  at  the 
end  of  the  year.  Much  emphasis  has  been  laid  on 
methods  of  salesmanship  as  a  factor  of  success,  but 
this  is  valueless  without  a  strict  adherence  to  the 
fundamental  business  principles  that  practice  proves 
correct  in  this  field. 

Ability  of  the  Owner  or  Manager 

Does  the  manager  or  proprietor  enjoy  selling  to 
women  and  the  household?  Is  he  wrapped  up  in  the 
business?  Would  he  rather  demonstrate  an  appli- 
ance on  the  store  floor  or  in  the  home  than  do  any- 
thing else  ?  Success  in  this  field  cannot  come  unless 
the  responsible  head  enjoys  and  likes  the  work,  and 
possesses  the  power  and  magnetism  of  personal  sales- 
manship. That  is  why  the  sewing  machine  men, 
phonograph  men  and  piano  salesmen  make  better 
electrical  appliance  men  than  do  contractors  or  oth- 
ers well  versed  in  electricity.  If  it  is  repugnant  to 
you  to  punch  a  door  bell  and  say,  "Good  morning, 
madam,"  you  should  stay  out  of  the  electrical  appli- 
ance field.  You  should  really  feel  the  inspiration  that 
comes  from  soliciting  in  the  interest  of  increasing 
household  efficiency  and  relieving  drudgery. 
Departmentizing  Sales  and  Contracting 

If  you  are  a  contractor  in  any  but  the  smallest 
towns  it  is  necessary  to  divorce  the  appliance  sales 
business  from  the  contracting  end,  and  put  yourself 
or  a  competent  manager  in  charge  who  will  think 
appliances  and  nothing  else.  If  a  contractor  cannot 
arrange  to  do  this  it  is  better  for  him  to  do  very 
little  with  appliances,  as  it  is  too  much  to  expect 
of  a  man  that  he  be  a  good  contractor  and  a  good 
appliance  man  at  the  same  time.  Divided  energies 
bring  nowhere  near  the  results  of  a  concentrated 
effort  in  one  field.  This  has  been  demonstrated  in 
more  businesses  than  in  the  electrical.  Shoemakers 
cannot  run  shoe  stores.  Automobile  service  men 
cannot  sell  automobiles.  When  a  hardware  dealer 
opens  up  a  sheet  metal  or  tin  shop  his  total  earnings 
usually  drop.  The  sales  instinct  and  the  operating 
instinct  are  diverse  and  there  is  no  use  in  going 
against  human  nature  by  mixing  sales  work  and  con- 
tracting under  the  same  hat. 
Buying 

Suppose  it  is  decided  to  open  an  appliance  busi- 
ness. What  are  the  approved  time-tested  business 
methods  to  be  followed?  In  choosing  your  line  of 
goods  emphasis  should  be  laid  on  the  profit  per  line 
per  year  rather  than  on  the  discount  or  profit  on  each 
article.  The  woods  are  full  of  long  discount  lines 
with  no  national  advertising,  no  nearby  jobbing 
stocks,  no  sales  helps,  and  no  workable  plan  to  help 
finance  instalment  payments.    On  the  larger  items, 


such  as  cleaners  and  washers,  it  is  vitally  necessary 
that  you  choose  lines  where  the  manufacturer  has 
some  workable  plan  of  assisting  in  caring  for  the 
instalment  contracts.  A  separate  section  below  re- 
lates in  detail  to  this  most  important  feature.  It  is 
desirable  not  to  overbuy  so  that  nothing  will  inter- 
fere with  taking  cash  discounts.  If  you  have  a 
proper  way  of  caring  for  instalment  contracts  you 
can  always  take  cash  discounts  on  the  larger  items  of 
cleaners  and  washers.  A  concern  that  will  not  take 
cash  discounts  on  washers  and  cleaners  when  there  is 
available  a  workable  plan  to  get  cash  on  its  instal- 
ment contracts  is  open  to  suspicion.  The  legitimate 
source  of  help  in  buying  is  your  bank.  It  is  usually 
wise  to  buy  washers  in  car  lots  and  place  the  car  in 
the  warehouse  and  borrow  on  the  warehouse  receipt 
to  pay  the  concern  from  whom  you  bought  the  car 
lot.  Banks  like  this  class  of  business  and  will  loan 
up  to  80  or  90  per  cent  of  the  factory  cost  to  dealers 
on  standard,  well-known  makes  of  goods.  They  will 
not  loan  over  half  this  percentage  on  unknown  or 
unadvertised  makes,  or  on  goods  made  by  irrespon- 
sible manufacturers.  Some  dealers  have  bought  car- 
loads on  open  account  and  warehoused  them  and  bor- 
rowed on  the  warehouse  receipt  and  used  the  pro- 
ceeds for  other  uses  than  paying  the  creditor.  This 
is  a  sure  road  to  ruin. 

Sales  Methods  as  Aifecting  Profit 

Assuming  the  goods  to  be  on  hand,  the  details 
of  the  sales  methods  should  be  worked  out  to  guard 
the  concern  against  wasting  of  assets  and  contingent 
liability.  The  proprietor  or  appliance  manager 
should  be  the  floor  manager  and  should  sell  a  large 
quantity  of  the  goods  from  the  floor.  Other  floor 
salesmen  should  be  paid  a  salary  and  a  small  com- 
mission on  all  sales  made  over  a  monthly  quota.  Out- 
side solicitors  should  be  paid  straight  commission 
and  receive  only  one-half  their  regular  commission 
on  sales  made  that  require  the  aid  of  the  manager  or 
floor  force.  This  mil  keep  them  at  work  trying  to 
close  sales,  yet  will  make  them  willing  to  appeal  to 
the  manager  or  floor  force  when  it  appears  to  them 
the  sale  is  getting  away  from  them.  Salesmen  should 
receive  a  larger  commission  for  cash  sales  than  they 
they  do  for  instalment  sales.  Salesmen's  automo- 
biles should  be  personally  owned  by  the  salesmen.  If 
the  concern  wishes  to  help  a  salesman  pui'chase  an 
automobile,  it  should  make  the  first  payment  for  the 
salesman  and  insist  that  he  pay  the  remaining  in- 
stallments. This  places  the  responsibility  with  the 
salesman  in  case  of  accident,  and  involves  the  firm 
in  no  lawsuit  arising  from  operation  of  the  automo- 
bile. 

Door-to-Door  Solicitation 

Some  of  the  best  electrical  dealers  believe  that 
the  day  of   door-to-door   solicitation  is  passing,  and 
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they  place  emphasis  on  the  necessity  of  floor  sales- 
manship, and  the  location  of  the  store  in  recognized 
shopping  centers  with  correspondingly  high  rentals. 
Possibly  it  may  be  true  that  outside  solicitation  is 
not  absolutely  necessary  in  all  cases.  It  is  certainly 
true  that  the  demand  for  some  electrical  appliances 
is  very  strong  at  this  time,  so  that  many  customers 
are  looking  for  you  as  much  as  you  are  looking  for 
them;  but  it  would  appear  that  the  answer  to  this 
question  might  be  found  by  examining  the  experi- 
ence of  kindi-ed  lines.  The  general  agent  of  a  large 
sewing  machine  company  remarked  to  the  writer 
that  their  sales  would  di'op  80  per  cent  if  it  were 
not  for  house-to-house  solicitation,  that  they  had 
tried  all  possible  sales  plans,  such  as  store  displays, 
club  offers,  advertising,  sewing  schools,  window  dem- 
onstrations and  the  like,  but  that  house-to-house 
solicitation  was  the  one  and  only  plan  for  continuous 
success.  Musical  instrument  companies  are  large 
users  of  outside  solicitors.  The  electrical  appliance 
dealer  cannot  refuse  to  heed  these  signs. 

This  article  does  not  treat  on  how  to  sell  appli- 
ances, but  the  following  useful  hint  from  the  experi- 
ence of  Mr.  B.  J.  Holt  of  Woodland,  Cahfornia,  an 
experienced  solicitor,  is  given.    Mr.  Holt  says: 

"A  woman  may  be  the  best  possible  prospect  for  your 
goods,  yet  she  is  plainly  hostile  to  you  as  she  opens  the 
door.  She  ^vill  continue  this  hostility  in  spite  of  your  sales 
talk  and  unless  you  quickly  overcome  it  you  have  no  chance 
to  make  a  sale.  To  break  dowTi  this  wall  of  ill  favor  I  have 
a  regular  plan.  In  my  spare  time  I  make  a  little  device  from 
wire  that  has  for  its  object  the  fastening  of  the  cloth  on  the 
household  ironing  board.  These  clips  cost  me  half  a  cent  each. 
I  put  a  pair  in  a  sealed  envelope  devoid  of  marking  and  pre- 
sent one  to  the  woman  as  she  opens  the  door,  saying,  'I  have 
called  to  distribute  a  little  souvenir  as  an  advertisement  to 
the  ladies  of  this  neighborhood  of  our  new  electrical  depai-t- 
ment.'  She  is  taken  aback,  and  seeing  nothing  printed  on  the 
envelope  may  ask  what  it  is.  Then  I  tear  open  the  envelope 
and  all  she  sees  is  a  t-\visted  piece  of  vAve,  so  I  get  her  per- 
mission to  explain  how  it  is  used,  and  in  nine  cases  out  of  ten 
I  am  imnted  inside  to  show  her  how  it  goes  on  her  ironing 
board.  The  opening  thus  ci-eated  makes  her  willing  to  listen 
to  my  canvass." 

Conservation  of  the  Inventory 

Closely  related  to  sales  methods  is  the  problem 
of  demonstrations,  free  trials,  etc.  The  electrical 
merchant  who  plans  for  success  had  better  establish 
a  definite  rule  at  the  start  that  all  goods  over  $20 
in  value  must  be  settled  for  on  a  lease  contract 
before  leaving  the  store  and  the  initial  payment 
made.  Commission  salesmen  vdll  have  a  thousand 
reasons  why  this  rule  is  not  a  good  one,  but  the  wise 
merchant  will  positively  insist  upon  it.  If  a  cus- 
tomer wants  a  demonstration  in  the  home,  by  all 
means  give  it  to  her,  but  have  it  made  by  the  sales- 
man's demonstrating  machine  and  not  by  a  new 
article.     Teach   the    salesman   to    say,    "Certainly, 

madam,  you  want  to  see  the  operate  in  your 

own  home  under  your  own  conditions.  I  will  be  here 
with  my  demonstrating  machine  on  Tuesday.  Of 
course  that  is  not  the  machine  that  you  will  get  when 
you  buy  because  we  always  deliver  a  brand  new  ma- 
chine in  the  original  crate  to  you  so  you  will  know 
it  is  exactly  as  it  came  from  the  factory  and  with 
the  factory  guarantee — all  spic  and  span."  This  plan 
requires  some  one  to  come  with  the  machine  to  un- 
crate  it  on  the  customer's  premises,  set  it  up,  oil  it, 


and  instruct  the  customer;  but  it  is  the  customei-'s 
machine  upon  which  a  deposit  has  been  made,  and 
the  work  of  delivering  can  be  done  by  the  service 
man  instead  of  by  the  salesman  who  took  the  order. 

In  the  merchant's  stock  care  should  be  taken  to 
keep  as  much  material  as  possible  in  the  original 
shipping  package.  Don't  let  your  vanity  lead  you  to 
open  it  all  up  and  make  a  big  display.  As  soon  as 
it  is  opened  depreciation  sets  in.  First  decide  what 
stock  you  need  for  the  so-called  "working  inventory." 
This  should  comprise  floor  displays  and  a  demonstra- 
tor for  each  outside  salesman.  The  balance  of  the 
stock  is  "Hquid  inventory,"  worth  100  cents  on  the 
dollar  exactly  as  it  came  from  the  factory  and  it 
should  be  kept  in  that  condition  unopened  until  sold. 

Turning  the  used  demonstrators  is  an  art.  Often 
they  can  be  sold  at  no  sacrifice,  by  playing  upon  the 
feeling  of  many  customers  that  a  demonstrating  ma- 
chine is  something  specially  tuned  up  and  that  it  may 
not  look  as  well  as  a  new  machine  but  it  has  better 
stuff  in  it  or  is  better  adjusted.  The  manufacturer 
will  supply  paint  and  refinishing  material  to  keep 
demonstrating  machines  looking  well.  Don't  let 
salesmen  override  you  in  the  plea  that  they  must 
have  a  new  demonstrator  to  help  close  a  deal.  Do 
not  give  the  salesman  a  new  demonstrator  until  the 
old  one  has  been  sold.  Many  firms  find  it  advisable 
to  charge  their  outside  salesmen  with  one-half  or  all 
of  the  loss  taken  in  selling  their  demonstrators. 

Conservation  of  the  inventory  by  keeping  all 
possible  goods  in  original  packages  is  a  fundamental 
principle  of  successful  appliance  merchandising.  Cus- 
tomers like  it  better  and  are  better  satisfied.  There 
is  less  money  tied  up  for  the  dealer.  It  overcomes 
the  tendency  to  overbuy. 

Sell  on  Time  Only  to  Those  Who  Must  Buy 
on  Time 

This  important  principle  will  take  care  of  itself 
if  salesmen  are  given  a  larger  commission  for  cash 
sales  than  for  time  sales.  Money  is  so  tight  at 
present  that  concentration  should  be  made  on  cash 
sales  insofar  as  possible.  Some  customers  are  nat- 
ural time  buyers,  such  as  the  wife  of  the  salaried 
man,  but  farmers  and  men  with  independent  busi- 
nesses should  be  sold  for  cash.  The  farmer  has  no 
set  monthly  income  and  should  pay  cash,  or  half 
cash  and  balance  after  the  next  crop  comes  in.  One 
way  to  do  with  the  salaried  class  is  to  take  the  order 
on  terai  payments  and  then  let  the  collection  depart- 
ment offer  as  big  discount  for  cash  as  was  the 
premium  for  selling  on  time. 

Financing  Term  Payment  Accounts 

Bank  examiners  hold  that  lease  contracts  or 
instalment  paper  is  a  poor  security  for  a  bank  loan 
and  technically  regai-d  loans  secured  by  such  collat- 
eral as  "unsecured."  This  explains  why  dealers 
obtain  so  little  help  from  banks  in  caring  for  term 
payments.  Trust  companies  and  private  capitalists 
take  advantage  of  this  situation  by  various  plans  to 
help  the  dealer  carry  the  tei-m  payments.  The  usual 
plan  is  for  the  dealer  to  deliver  say  $5,000  worth 
of  lease  contracts  as  collateral  for  a  note  signed  by 
the  dealer  of    an  amount    ranging   from  $2,500  to 
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$4,000,  depending  upon  how  much  excess  security 
the  note  holder  demands.  The  dealer  is  then  per- 
mitted to  collect  the  accounts  and  make  monthly  re- 
mittances on  his  own  note.  Many  dealers  do  not 
recognize  the  great  amount  of  their  capital  that  is 
absorbed  by  these  excesses  or  overages  of  the  secu- 
rity delivered  to  the  financial  agent  as  compared 
with  the  proceeds  of  the  note.  The  point  is  that  if 
there  is  an  overage  of  20%,  33  1/3%  or  50%  as  the 
case  maj^  be,  this  overage  is  really  carried  by  the 
dealer  and  it  often  drains  the  dealer  of  his  capital 
before  he  realizes  what  is  happening  to  him. 

For  instance,  assume  a  concern  selling  $5,000 
per  month  on  term  payments  and  discounting  with  a 
financial  agent  that  loans  only  70%  of  the  collateral 
security.  The  dealer  will  be  doing  an  annual  busi- 
ness of  $60,000  and  if  he  sells  on  12  months  to  pay 
he  will  have  on  the  average  $30,000  of  contracts 
pledged  with  the  financial  agent,  since  on  the  average 
his  contracts  are  one-half  paid-up,  and  he  will  owe 
the  agent  an  average  of  .7  X  $30,000  or  $21,000. 
however,  neglecting  his  profit,  it  takes  $9,000  more 
money  than  the  $21,000  to  keep  him  going,  since  he 
has  paid  for  the  goods  and  the  expense  of  selling 
them  represented  by  the  $9,000  excess,  and  this  can 
come  from  no  other  source  than  the  dealer's  own 
capital,  since  the  excess  of  contracts  is  already 
pledged  as  secui'ity  for  the  $21,000  loan.  Such  a 
dealer  would  require  a  capital  invested  in  his  business 
of  $9,000  to  cover  the  overages  of  lease  contracts 
held  by  the  financial  agent  and  in  addition  thereto 
the  cost  value  of  his  inventory  and  of  his  store  fix- 
tures. This  explains  why  dealers  see  their  capital 
frittering  away  they  know  not  where,  and  fail  to 
realize  until  too  late  that  it  takes  a  great  deal  of 
their  own  capital  to  sell  on  term  payments  in  addition 
to  the  proceeds  of  the  notes  of  the  financial  agent. 

However,  there  are  certain  financing  agencies 
that  have  a  plan  that  requires  no  excess  or  capital 
investment  such  as  the  $9,000  referred  to  in  the 
above  paragraph.  They  take  over  each  contract  as 
it  is  made  as  a  separate  transaction,  purchase  it  out- 
right, and  collect  the  instalment  account  if  it  seems 
desirable.  The  dealer  possesses  no  direct  liability, 
only  a  contingent  liability  to  repurchase  the  contract 
in  the  event  the  agency  cannot  collect.  The  dealer's 
capital  is  unimpaired  and  he  obtains  his  full  operat- 
ing profit  immediately  from  which  he  pays  sales- 
men's commissions  and  operating  expenses  and  pock- 
ets his  profit. 

A  word  as  to  collecting  instalment  accounts. 
Most  financing  plans  leave  it  optional  with  the  dealer 
whether  or  not  the  collections  are  to  be  made  at  the 
stoi'e  or  by  the  financing  agent  direct.  It  seems  to 
the  writer  that  undue  emphasis  is  laid  on  the  im- 
portance to  the  dealer  of  having  the  payments  made 
at  the  store.  Theie  are  many  advantages  of  having 
payments  made  out  of  town  or  by  third  parties.  The 
customer  does  not  demand  so  much  free  sei-vice,  and 
it  is  a  fact  that  the  customer  will  be  more  prompt  in 
payments  to  an  outside  concern  or  fiscal  agency  than 
to  the  dealer  from  whom  the  goods  were  obtained. 

Another  important  point  on  this  subject  of 
financing  term  payments  is  that  it  is  far  better  for 


the  dealer  to  use  financing  plans  that  have  a  connec- 
tion with  the  manufacturer  of  the  goods  that  he  is 
selling,  than  it  is  to  use  outside  financial  schemes. 
Even  though  this  necessitates  the  use  of  a  different 
form  of  order  blank  for  each  class  of  goods  sold,  that 
is  a  minor  detail  compared  with  the  feeling  of  secu- 
rity that  comes  from  using  a  plan  having  a  connec- 
tion with  the  manufacturer.  There  is  nothing  what- 
ever to  prevent  an  outside  financing  agent  cutting 
off  the  discount  privilege  at  any  time,  and  in  days  of 
money  stringency  or  hard  times  this  is  likely  to 
happen.  In  such  a  case  the  dealer  is  left  high  and 
dry,  whereas  the  manufacturer  of  the  goods  that  the 
dealer  is  selling  will  hesitate  greatly  before  permit- 
ting his  affiliated  financing  company  to  cut  off  the 
dealer's  line  of  credit,  as  to  do  so  would  stop  the  sale 
of  his  own  goods. 

Servicing  the  Appliances 

A  constant  leak  in  carelessly  run  appliance 
stores  is  free  service.  The  customer  says  she  won't 
make  any  more  payments  until  her  wringer  roll  is 
repaired,  etc.  The  easiest  and  usual  thing  to  do  is 
for  the  dealer  to  make  the  repair  or  adjustment 
without  charge.  Manufacturers,  too,  have  abetted 
this  evil  by  being  exceedingly  liberal  in  supplying 
repair  parts  without  investigation  as  to  whether  or 
not  the  replacement  should  come  under  the  guaran- 
tee. The  true  source  of  complaint  of  some  dealers 
that  their  profit  margins  are  insufficient  can  be 
traced  to  this  free  service  which  has  been  unwisely 
fostered. 

Experience  in  other  businesses  may  be  a  guide. 
The  farm  tractor  business  of  the  country  has  been 
largely  lost  to  the  old-line  fann  implement  dealers 
because  they  had  an  ingrained  notion  that  they 
should  give  free  service.  Instead,  this  trade  has 
gone  to  the  automobile  dealers  or  special  tractor 
dealers  simply  because  they  have  built  up  their  busi- 
ness on  the  slogan  of  no  free  service  and  they  show 
a  profit  upon  margins  very  much  smaller  than  exist 
in  the  electrical  appliance  field.  The  farm  lighting 
plant  builders  are  spreading  the  slogan  that  their 
dealers  will  not  be  able  to  survive  if  they  give  free 
service. 

A  proper  policy  is  first  of  all  to  handle  only 
goods  that  experience  shows  require  a  minimum  of 
service  and  then  to  declare  a  definite  policy  that  all 
service  after  the  first  90  days  shall  be  paid  for.  At 
the  end  of  90  days  the  customer  will  have  a  fair- 
sized  amount  invested  in  her  appliances  and  will  not 
be  so  likely  to  tell  the  dealer  to  come  and  take  it 
away.  During  the  90  days  she  may  have  one  or  two 
service  calls,  but  they  will  offer  an  excellent  oppor- 
tunity for  instructions  and  may  be  considered  as  a 
part  of  the  sale.  After  90  days,  free  service  should 
never  be  given,  but  on  the  other  hand  high  priced 
service  charges  should  not  be  extorted.  Also  take  a 
tip  from'  the  automobile  industry,  and  get  your  serv- 
ice man  to  make  a  written  estimate  of  the  cost  of 
repairs  and  have  this  estimate  O.K.'d  by  the  cus- 
tomer before  any  work  is  done.  A  reasonable  charge, 
but  always  a  charge,  should  be  the  slogan.  Exces- 
sive charges  will  kill  your  prospects  of  additional 
sales  in  the  immediate  neighborhood. 
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New  Features  of  the  Cedar  Falls  Pipe  Line 

BY    F.    E.    NICHOLAS 

(The  fullest  and  most  economical  use  of  the  existing  water  supply  has  been  the  subject  of 
especially  serious  consideration  during  the  present  dry  year.  The  following  paper  by  the  locat- 
ing engineer  with  the  Seattle  Municipal  Light  and  Power  System,  which  was  presented  at  a 
meeting  of  the  Seattle  Section,  A.  I.  E.  E.,  gives  interesting  structural  details  of  the  new 
Cedar  Falls  pipie  line  planned  with  a  view  to  more  thorough  utilization  of  the  water  for  hydro- 
electric generation. — The  Editor.) 


In  order  to  utilize  the  major  portion  of  the  sur- 
plus and  flood  waters  of  the  Cedar  River  watershed 
for  additional  power  development  and  enlargement 
of  Cedar  River  municipal  plant,  the  city  of  Seattle 
authorized  by  ordinance  the  installation  of  an  addi- 
tional hydi'o-electric  power  unit  at  Cedar  Falls,  con- 
sisting of  a  wood  and  steel  penstock,  12,500-kw.  gen- 


load  without  danger  of  the  water  column  parting  on 
the  summit,  as  now  frequently  occurs  on  pipe  lines 
Nos.  1  and  2  when  overload  is  imposed  on  the  lines. 
The  diameter  of  the  penstock  is  78  in.  inside 
measurement,  applying  to  both  wood  and  steel  sec- 
tions, and  is  designed  to  deliver  310  cubic  feet  of 
water  per  second  at  normal  velocity  of  10  ft.  per 


Existing  gate  house,   pipe  lines  Nos.    1    and   2,   showing  opening   for   con-  Trestle  across   Canyon   Creek.     By  means  of  this   structure  the  length  of 
necting   pipe    line   No.    3  the  pipe  line  was   reduced   70   ft. 


erator  with  exciter,  turbine,  gate  valves  and  usual 
accessories. 

Selecting  Location 
After  the  pipe  line  surveys  to  determine  the 
best  route  between  the  masonry  dam  and  power 
house,  several  plans  were  submitted.  That  selected 
provides  for  location  beginning  at  the  west  end  of 
Intake  tunnel  and  along  the  north  bank  of  Cedar 
river  to  Canyon  creek,  the  line  lying  below  pipe  lines 
Nos.  1  and  2  for  a  distance  of  2600  feet,  thence  from 
Canyon  creek  over  the  summit  to  the  power  house. 
This  location  is  7474  feet  in  length,  requiring  5306 
feet  of  wood  stave  construction  and  2168  feet  of 
riveted  steel  pipe. 

General  Structure 

The  alignment  of  the  line  shows  8  simple  and 
compound  curves,  ranging  from  one  degree  to  ten 
degrees,  the  latter  being  the  curvature  limit,  or  a 
limiting  horizontal  and  vertical  radius  of  573  feet. 
There  are  9  tangents,  the  longest  being  1760,  the 
ratio  of  tangent  to  curvature  being  75  to  28,  or  2/3 
tangent  to  1/3  curvature.  This  is  a  gratifying  eco- 
nomical relation  when  the  cost  of  bending  and  spring- 
ing wood  stave  pipes  of  large  diameter  is  considered. 
The  grades  were  established  with  this  point  in  view, 
that  the  highest  possible  hydraulic  efficiency  might 
be  obtained.  The  reduction  of  all  sharp  angles  was 
obtained  by  the  application  of  transition  or  spiral 
curves  applied  vertically  at  such  points.  No  point 
on  the  line  approaches  even  near  the  hydraulic  grad- 
ient, so  that  the  penstock  may  stand  a  heavy  over- 


second.  This  velocity  is  accelerated  as  the  penstock 
diameter  decreases  to  66  in.  at  the  turbine  flange, 
the  velocity  at  the  turbine  being  14  ft.  per  second. 

The  head  loss  due  to  frictional  resistance  is  4.16 
per  1000  ft.  of  pipe  line,  giving  total  head  loss  of 
31  ft.  under  full  load  of  12,500  kw.  with  velocity  of 
10  ft.  per  second — and  a  head  loss  of  but  8.5  ft.  for 
6250  kw.  with  velocity  at  5  ft.  per  second.  The  effec- 
tive head  at  rated  load  of  18,000  hp.  is  580  ft.,  with 
a  guaranteed  efficiency  of  86%  at  16,000  hp. 

Special  Features  of  Wood  and  Steel  Sections 

The  wood  pipe  section  is  supported  on  3  x  12  x 
12-ft.  creosoted  sills  laid  flat  and  spaced  8  ft.  centers, 
bedded  securely  into  the  pipe  trench  or  attached  to 
trestles  as  the  case  may  be  and  locked  to  the  roadbed 
with  12  X  12-in.  saddles.  No  part  of  the  pipe  comes 
in  contact  with  the  soil  or  earth.  It  has.  been  proved 
beyond  a  reasonable  doubt  that  a  wood  stave  pipe 
exposed  to  the  air  has  a  longer  life  than  one  buried 
or  covered,  as  has  been  the  practice  for  many  years 
past.  This  is  one  of  the  new  features  of  this  instal- 
lation. 

The  wood  pipe  section  requires  640  tons  or  24 
carloads  of  steel  bands,  seventy  thousand  cast  steel 
shoes  weighing  245,000  lbs.  (123  tons,  equivalent  to 
6  carloads)  and  one  hundi'ed  and  ninety  thousand 
lineal  feet  or  380  M.  feet  B.M.  of  3  x  8  in.  stave  stock 
in  lengths  from  10  to  20  feet. 

The  wood  stave  section  ends  at  Sta.  53-06,  which 
corresponds  to  a  pressure  of  250-ft.  head.  From  this 
point  on  to  the  power  house  2168  ft.  of  triple  riveted 
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steel  pipe  is  used,  varying  in  thickness  from  i/^  in.  to 
1-1/16  in.  at  the  power  house.  Plates  are  rolled  in 
one  sheet  with  the  long  seam  riveted  above  the  hori- 
zontal diameter;  triple  riveted,  double  butt  straps 
are  used  for  longitudinal  seams,  single  row  rivets 
for  girt  ends  on  upper  section,  and  double  row  rivets 
for  girt  seams  on  lower  sections.  The  steel  is  fabri- 
cated at  the  mill  and  shipped  in  16-ft.  to  21-ft. 
length.    Tlie  steel  section  is  supported  on  concrete 


Curves  showing  comparative 
cost  of  inverted  steel  syphon 
and  wood  stave  pipe  on  timber 
trestle. 
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saddles  and  securely  locked  in  position  by  numerous 
concrete  anchors,  located  principally  at  gi'ade  inter- 
sections. 

The  Surge  Tank 

On  account  of  the  length  of  the  new  pipe  line 
and  the  quantity  of  water  it  is  designed  to  carry,  it 
would  be  desirable  to  provide  a  suitable  surge  tank 
for  regulating  pui-poses.  The  proposed  surge  tank 
is  to  be  located  on  the  apex  of  the  hill  above  the 
power  house.  It  consists  of  a  cylindiical  steel  tank 
25  ft.  in  diameter  and  199  ft.  in  height,  connecting 
with  the  78-in.  penstock  by  means  of  a  48-in.  riveted 
steel  pipe.  The  48-in.  connecting  pipe  has  a  tendency 
to  suppress  surges  in  the  line  caused  by  changes  in 
velocities. 

The  surge  tank  has  sufficient  capacity  to  con- 
serve the  water  rejected  at  times  of  sudden  decrease 
in  load.  It  is  designed  to  supply  the  full  capacity  of 
the  pipe  Hne  for  a  period  of  70  seconds  in  case  of 
sudden  demand. 

Improvements  Over  Old  Lines 

Comparing  the  new  penstock  now  being  con- 
structed with  No.  1  and  No.  2  lines,  we  find  the  new 
line  to  be  307  feet  shorter,  and  crossing  the  summit 
through  a  pass  57  feet  lower  than  the  present  lines. 
At  this  point  the  new  pipe  line  is  126  feet  below  the 
hydraulic  gi-adient. 

The  sub-structures  and  foundation  upon  which 
the  entire  pipe  line  is  carried  are  composed  of  pile 
and  wooden  frame  trestles  of  two  different  types, 
and  open  trench  excavations.  One-third  of  the  line 
is  supported  on  wooden  structures,  made  necessary 
by  the  fact  that  the  line  lies  on  a  steep  side  hill, 
having  a  slope  of  35  to  60  degrees.  All  frame  tres- 
tles have  concrete  footings  on  solid  rock  foundation. 
Every  precaution  possible  was  taken  to  make  the 


line  safe  and  secure  from  washouts  which  might  oc- 
cur at  any  time  from  the  two  lines  above. 

Where  the  pipe  line  crosses  Canyon  creek  the 
type  of  construction  using  wood  stave  pipe  on  a 
wooden  frame  trestle  was  selected.  By  this  method 
the  length  of  line  was  reduced  70  feet,  and  the  max- 
imum head  on  the  pipe  line  at  this  point  was  reduced 
from  340  to  240.  This  resulted  in  the  saving  of 
approximately  $18,000. 

The  bridges  were  designed  for  a  load  of  1.5  tons 
per  running  foot  of  bridge  floor  system,  made  rigid 
to  prevent  deflection,  and  span  lengths  25-ft.  center 
to  center  between  bents,  using  safety  factor  of  6. 

Due  to  the  introduction  of  long  spans  the  lum- 
ber bill  was  virtually  reduced  50%.  This  departure 
from  ordinary  practice  of  14  to  16-ft.  span  lengths 
for  trestle  bridges  may  also  be  considered  as  a  new 
feature  relating  to  pipe  line  construction. 
Increased  Power  Supply 

The  fundamental  idea  of  this  new  installation 
was  to  utilize  the  flood  and  sui-plus  waters  of  Cedar 
river  impounded  back  of  the  concrete  dam.  The  plan 
was  based  on  the  assumption  that  the  sealing  opera- 
tions for  forebay  basins  would  be  effective,  and  the 
major  portion  of  the  annual  run-off  waters  be  used 
for  development  of  additional  power  through  this 
new  unit. 

After  two  years  of  work  on  the  sealing  opera- 
tions and  the  expenditure  of  a  large  amount  of 
money  for  this  pui^pose,  results  ai'e  most  discourag- 
ing as  the  seepage  curve  this  past  winter  shows  a 
slight  increase  in  seepage  over  preceding  years.  To 
make  this  new  unit  efficient  requires  that  the  fore- 
bay  basin  be  practically  sealed.  To  meet  this  per- 
plexing situation,  a  plan  recently  recommended  pro- 
poses an  extension  of  the  Intake  tunnel,  thi'ough  the 
hill  to  Cedar  lake,  tapping  the  lake  at  an  elevation 
some  45  ft.  below  the  present  surface.  By  this  plan 
there  can  be  developed  at  nominal  cost  approximately 
three  times  the  present  power  output  of  the  plant  at 
Cedar  Falls.  The  new  penstock  now  under  construc- 
tion could  operate  in  conjunction  with  this  proposed 
tunnel  at  any  season  of  the  year. 

The  present  water  supply  from  Cedar  lake  pro- 
vides for  6,000  kw.,  continuous.  The  present  instal- 
lation at  Cedar  Falls  has  a  total  capacity  of  11,000 
kilowatts.  Adding  to  this  the  new  unit  of  12,500  kw., 
we  have  a  total  capacity  of  23,500  kw.  The  proposed 
tunnel  plan  provides  80,000  acre-feet  of  storage 
capacity  which  is  sufficient  to  regulate  the  stream 
flow  so  as  to  give  500  second-feet  continuous. 
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A.  I.  E.  E.  ENTERTAINMENT 
Although  the  engineer  generally  does  not  give  a 
thought  to  such  distractions  as  poker  or  golf,  this 
is  not  because  he  does  not  know  how.  As  a  mat- 
ter of  fact  the  engineer  enjoys  relaxation  and  the 
entertainment  committee  of  the  Pacific  Coast 
Convention  of  the  A.  I.  E.  E.  has  taken  this  into 
consideration  by  providing  various  outdoor  sports 
for  the  guests  at  Portland  on  July  21  to  24. 
Among  these  will  be  a  golf  tournament  to  compete 
for  the  cup  offered  by  the  several  electrical  firms 
in  the  Northwest.  This  has  been  designated  the 
John  B.  Fisken  Cup  as  a  tribute  to  Mr.  Fisken's 
activities  in  the  electrical  field. 
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Office  Records  —  Their  Filing  and  Indexing 


BY    IRENE   WAEREN 


(A  number  of  simple  and  easily  installed  methods  of  filing  special  types  of  material  are 
explained  in  this  last  of  the  series  of  articles  by  the  president  of  the  Chicago  School  of  Filing 
and  Indexing.  The  correct  system  of  handling  the  correspondence  and  data  of  a  sales  depart- 
ment is  outlined  to  suggest    methods  of    organizing     any     specialized     material. — The    Editor.) 


FILING  SPECIAL  RECORDS 

The  filing  and  indexing  for  a  corporation  might 
be  compared  to  an  electric  lighting  system,  the  cen- 
tral filing  staff  being  the  dynamo  and  the  central  and 
departmental  files  the  lights.  And  furthennore,  the 
filing  system,  properly  handled,  certainly  produces 
informational  light. 

An  idea  of  how  cai'efully  the  wires  for  this  in- 
formational lighting  system  must  be  laid  in  order 


The  Library  and  Information  Bureau  of  tlie  National  Safety  Council. 
Tlie  collection  of  boolcs  and  serial  publications  to  the  right  are  filed  on 
steel  shelves.  Serials  in  pamphlet  form  are  placed  in  pamphlet  boxes. 
In  the  rear  of  the  room  is  the  data  iile  which  consists  of  clippings,  blue 
prints,  typewritten  sheets,  reports  and  miscellaneous  material.  This  is 
arranged  alphabetically  by  subjects  in  forty-eight  legal  size  drawers. 
Duplicate  copies  of  pamphlets  are  placed  in  the  pamphlet  boxes  which  are 
stored  on  steel  shelving  in  the  back  of  the  room.  A  complete  card  index 
of  these  materials  is  filed  in  steel  cabinets  in  a  steel  safe.—  Photo  by  Burke 
and  Friedmann. 

that  light  may  efficiently  cover  eveiy  nook  and  cor- 
ner of  the  business  and  give  the  proper  intensive 
service  where  it  is  needed,  may  be  had  by  scanning 
the  typewi-itten  and  printed  materials  needed  in  op- 
erating a  large  manufacturing  plant,  as  shown  below. 

Files  and  Indexes  in  a  Manufacturing  Plant 

Correspondence,  form  letters,  departmental  reports, 
sales  records,  inter-office  correspondence,  special  memoranda, 
special  instruction  sheets,  comparison  and  classification  re- 
ports, follow-up  systems,  superintendents'  and  foremen's  re- 
ports, employment  records,  contracts,  sales  bulletins,  sales- 
men's reports,  foreign  orders,  repair  orders,  mail  order 
blanks,  stock  room  reports,  requisitions,  quotations,  raw  ma- 
.  terial  records,  traffic  reports,  bills  of  lading,  warehouse  re- 
ports, storage  receipts,  production  records,  cost  tickets,  pay 
roll  sheets,  vouchers,  bonus  sheets,  expense  accounts,  collec- 
tion reports,  petty  cash  slips,  correction  slips,  time  sheets, 
advertising  records,  plans,  blue  prints,  sketches,  drawings, 
lantern  slides,  periodicals,  pamphlets,  trade  catalogs,  public 
documents  and  books. 

An  absolute  essential  is  that  heads  of  depart- 
ments make  it  part  of  their  business  to  explain  to 
the  filing  supei'visor  definitely  the  exact  nature  of 
the  service  wanted.     If  the  supervisor  is  properly 


trained  in  system  work,  let  him  install  the  system 
and  keep  it  in  repair,  just  as  the  lighting  is  left  to 
the  electrical  expert.  So  much  of  the  difficulty  exist- 
ent today  lies  in  the  fact  that  department  heads  do 
not  take  the  trouble  to  work  out  the  details  of  what 
they  need  and  the  file  clerk  or  some  one  else  with 
only  part  of  the  necessary  information  does  the  best 
he  can,  in  haphazard  fashion,  to  devise  a  system. 
Very  definite  relations  between  the  heads  of  depart- 
ments and  those  of  the  supervising  file  clerk  should 
be  maintained. 

Organization  of  Department  Files 

In  this  brief  account  only  an  outline  can  be  given 
of  how  the  records  would  be  filed  in  but  one  of  these 
departments,  but  this  should  be  suggestive  to  all 
other  specialized  lines.  The  sales  department  has 
been  chosen  because  its  records  are  so  necessary,  so 
varied,  and  so  constantly  in  use. 

Correspondence:  Sales  correspondence  is  usu- 
ally best  arranged  in  an  alphabetic  name  file,  or  geo- 
graphic file;  occasionally  a  numeric  is  used.  The 
geographic  is  preferred  if  the  sales  cover  a  wide  area. 
The  letters  from  the  salesmen  are  grouped  together, 
but  all  letters  from  each  salesman  filed  together. 

Reports  from  salesmen:  Usually  each  finn  has 
its  own  printed  forms,  thus  insuring  a  complete  and 
uniform  record  on  each  sale.  These  forms  are  made 
up  in  pads.    The  salesman  uses  a  carbon  sheet,  mak- 


A    folder    which    securely    binds    the    valuable    credit 
information  concerning  each  individual   customer. 

ing  the  record  in  duplicate,  one  copy  to  be  retained 
by  him  and  the  other  sent  to  the  sales  ofl[ice. 

Bills  and  invoices:  These  may  be  filed  in  the 
correspondence  folders,  but  a  better  method  is  to 
place  those  for  each  firm  in  a  separate  folder  which 
is  filed  back  of  the  correspondence  folder  for  the  firm 
and  distinguished  from  it  by  means  of  a  colored  label. 


34 


JOURNAL     OF     ELECTRICITY 


[Vol.  45— No.  1 


Card  records:  Card  records  are  necessary  in 
this  department  and  many  desirable  classifications 
may  be  made  through  the  use  of  a  single  card  system 
if  tabs,  colors,  and  signals  are  properly  used.     In 
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A  reinforced,   expansion   folder  convenient  for  filing 
.  unmounted  photographs,    clippings  and   miscellaneous 

data. 

large  corporations  this  information  may  be  better 
divided  into  several  card  systems  so  that  groups  of 
workers  may  more  readily  get  to  the  cards. 

Follow-Up  System  in  Sales  Departments 

An  adequate  follow-up  system  is  an  essential 
to  the  sales  department.  This  may  be  kept  through 
the  duplicate  copy  of  letters  sent  to  customers  or 
thi'ough  a  follow-up  card  record.  A  tab  on  the  card 
indicates  the  prospect  and  this  tab  is  cut  olf  when 
the  prospect  becomes  the  customer;  or,  a  distinct 
record  for  prospects  and  customers  may  be  kept  by 
reversing  the  card  and  placing  the  customer's  record 
by  itself.  The  prospects  and  customers  may  thus 
be  kept  in  one  straight  alphabetic  or  geographic  list. 
Follow-up  work  is  done  by  the  use  of  signals.    The 


Cards   used   in   systematizing  the   follow-up   work   of 
a   sales  department 

customer's  record  gives  the  main  items  regarding 
sales  made  so  that  the  sales  manager  may  see  at  a 
glance  the  relation  of  his  department  to  the  cus- 
tomer. In  large  corporations  the  follow-up  work 
and  the  summarized  sales  record  are  better  on  sepa- 


rate cards.  A  further  classification  of  customers 
by  agents,  dealers  and  jobbers  may  be  made  through 
the  use  of  colored  cards  or  tabs. 

The  salesmen's  route  cards,  giving  their  ad- 
dresses as  they  change  from  day  to  day,  are  filed 
alphabetically  by  the  salesmen's  names. 

Maps :  By  means  of  a  large  wall  map  or  a  series 
of  small  maps  kept  in  shallow  drawers,  the  manager 
may  keep  track  of  the  routes  of  the  salesmen  and 
the  progress  of  sales  made  in  a  given  town. 

Credit  information :  Credit  information  regard- 
ing customers  is  collected  from  various  sources  and 
is  recorded  on  specially  prepared  blanks,  in  letters, 
from  memoranda  furnished  by  salesmen  and  from 
mercantile  agencies'  reports.  This  is  confidential 
material  and  is  usually  filed  in  the  credit  department 
section.    All  the  papers  on  a  given  customer  are  kept 


File  cabinet  for  cuts  and  electrotypes.  The  upper 
section  is  for  halftones,  etchings,  electrotypes  and 
other  printing  plates.  The  middle  section  is  for 
drawings,  and  the  lower  section  for  large  drawings. 

together  and  are  usually  fastened  into  the  folder  so 
that  none  may  be  detached  or  lost.  These  may  be 
kept  alphabetically  by  the  customer's  name,  geo- 
graphically, or  numerically  with  an  alphabetical  card 
index  to  the  numbers.  A  recapitulation  of  this  in- 
formation is  often  made  in  a  card  index  which  saves 
time  in  looking  up  many  of  the  points  needed.  On 
this  card,  signals  may  easily  be  placed  to  indicate 
changing  conditions  that  may  occur  in  the  cus- 
tomer's credit. 

Library  or  research  department:  In  the  re- 
search or  business  library  (so  often  started  in  the 
advertising  section)  may  be  found  a  collection  of 
technical  books,  some  books  for  general  reference,  a 
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large  number  of  public  documents,  miscellaneous 
pamphlets,  trade  catalogs  and  periodicals.  These  are 
sometimes  supplemented  by  a  large  collection  of 
books  loaned  by  the  public  library  for  distribution 
among  the  employes,  the  idea  being  that  books  are  a 
definite  agency  for  good  among  employes  in  the 
same  manner  as  are  gymnasiums,  recreation  rooms 
and  other  like  agencies  used  for  the  employes'  wel- 
fare. If  the  library  collection  is  a  large  one  the 
services  of  a  trained  librarian  should  be  employed 
permanently,  or  if  the  library  is  not  sulficiently  large 
to  warrant  this,  a  librarian  who  has  specialized  in 
this  phase  of  library  work  may  be  secured  for  the 
organization  of  the  collection  and  recalled  from  time 
to  time  to  arrange  and  index  new  material  and  keep 
the  attendant  in  touch  with  the  best  methods  of 
handling  her  materials. 

Data  file:  Clippings  from  newspapers,  from 
magazines  not  bound,  typewritten  memoranda,  briefs 
of  surveys  and  experiments  are  valuable  and  should 
be  filed  according  to  subject.  Sometimes  the  public 
documents  and  other  pamphlet  literature  are  filed 
with  the  data.  This  is  arranged  either  by  a  decimal 
scheme  or  by  an  alphabetic  subject  plan. 

Advertising  records:  Copies  of  advertising 
placed  are  kept  and  may  be  arranged  by  the  name  of 
the  publication,  where  advertising  appears  or  by  the 
item  advertised. 

Drawings  and  photographs:  May  be  kept  in 
vertical,  legal  size  files  or  if  large,  should  be  placed 
in  a  large  file  made  for  that  purpose  such  as  archi- 
tects use  for  their  large  drawings.  These  may  be 
arranged  alphabetically  by  subjects  or  by  a  numer- 
ical scheme  with  a  card  index. 

Cuts  and  electrotypes:  File  these  in  shallow 
drawers  with  the  face  up.  They  are  usually  best 
arranged  according  to  a  numerical  plan  with  a  card 
index.  The  number  is  placed  on  the  side  of  the 
block  bearing  the  illustration.  Sometimes  the  un- 
mounted plates  and  even  the  mounted  plates  are 
placed  in  folders  and  arranged  in  vertical  files.  A 
print  of  the  cut  is  placed  on  the  outside  of  the 
folder. 

Advertising  orders:  An  alphabetic  card  index 
of  the  orders  placed  is  kept  which  gives  the  name  of 
the  publication,  space  copy  is  to  cover,  length  of 
time  advertisement  is  to  run  and  other  details 
needed.  Signals  are  used  to  indicate  expiration  of 
contracts.  Signals,  tabs  on  cards,  or  colored  cards 
may  be  used  to  classify  publications  where  orders  are 
placed. 

This  series  of  articles,  which  has  been  running 
in  the  Journal  of  Electricity  during  the  last  six 
months,  has  been  addressed  to  both  operators  and 
users  of  filing  and  indexing  systems  because  we  have' 
as  yet  no  large,  well-defined  group  of  intelligent  file 
clerks.  Every  one  takes  a  turn  at  the  files,  from  the 
office  boy  to  executives,  which  accounts  for  the  cha- 
otic condition  of  records  in  many  places.  But  it  is 
hoped  that  these  articles  have  had  one  message  to 
all  who  are  interested  in  adequate  filing  methods, 
and  that  message  is :  We  must  give  file  clerks  defi- 
nite training  for  their  work  if  we  are  to  have  efficient 
files. 


Western  Ideas. 


THE  ARRANGEMENT  OF  BUSINESS  LET- 
TERS does  more  to  make  them  readable  than  any 
other  factor.  The  letter  shown  below,  which  was 
sent  out  recently  by  the  California  Electrical  Con- 
struction Company,  is  a  splendid  example  of  the  type 
which  commands  the  reader's  attention  through  the 
attractive  and  artistic  arrangement  of  the  informa- 
tion they  wish  to  give  their  patrons  in  announcing 
a  move  to  new  quarters. 

A  more  or  less  familiar  quotation  in  large  let- 
ters at  the  top  of  the  page  is  certain  to  get  the 
attention  of  the  busiest  man,  and  he  then  involun- 


C^' 


Electrical  Specialists 

ftprll   14 

,    1920. 

Journal   of  T:iactriolty, 

Blalto   nirtK.. 

San  Princleoo,   Cal. 

Centieracn: 

"HE  PROFITS  UOST  WHO  SERVES  BEST." 

In  order  to  "Serve" 

We  hav3  found   it  noceaaary 
To  make  a  few  changes 
Kot    ia  our  business 
But  In  our  location. 

ELECTRICAL 

EHQINEERS 

CONSTRUCTION 

UOTORS 

SUPPLIES 

DOTE  KEW  ADDRESS :                                                              Phone 
637  Ulaalon  St.,   San  Francisco. 

Sutter  2740. 

OUR  REASONS  FOR  CHAHQINGi 

W»  are  now  on  the  ground  floor. 
We  are  atle  to  display  our  linea. 

Wo  have  better  fftcilltlea   In  our  atock-roooa. 
We  can  now  handle   our  men  and  material  to  the 
Beet  advantage  of  ourgelvea  and  our  cuatomera. 


Very  truly  youre, 
CALIFOHNIA  ELEI^TBI9$:^05J^RUCTION  CO. 


Uanagor. 

The  letter  sent  out  recently  by  a  Western  firm  to  announce 
its  move  to  a  new  location.  This  is  an  example  of  how 
attention  is  attracted  and  held  by  Ingenious  letter  arrange- 
ment. 

tarily  reads  the  short  tabulated  sentences  below.  A 
different  arrangement  is  used  to  draw  special  atten- 
tion to  the  new  address  which  is  placed  in  the  center 
of  the  page. 

"THE  WORLD'S  MOVING  when  it  begins  to 
Admit  Its  Mistakes,"  is  an  advertisement  published 
recently  by  Crowley,  Milner  &  Company  of  Detroit. 
It  is  an  example  of  the  way  local  stores  are  using 
advertising  space  to  correct  errors  which  have  ap- 
peared in  their  announcements,  and  they  do  so  with 
the  firm  conviction  that  the  building  of  good  will  is 
the  greatest  service  which  their  advertising  can 
render  them. 

The  confidence  of  men  and  women  can  be  gained 
most  quickly  and  surely  by  admitting  honestly  mis- 
takes of  any  sort  which  have  been  made.  And  so 
the  firm  which  wishes  to  gain  public  confidence 
should  realize  that  it  can  best  do  so  by  frankly  calling 
attention  to  errors  which  have  crept  into  its  adver- 
tising columns  and  as  frankly  admitting  them. 
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Trend  of  Regulation 

BY    CARL    D.    JACKSON 

(In  view  of  Ihe  pressing  problem  of  financing  new  developments,  few  questions  are  of  greater 
interest  to  the  electrical  industry  than  those  of  commission  regulation  and  rate  fixing.  Follow- 
ing are  a  few  interesting  extracts  from  the  able  speech  delivered  by  Commissioner  Jackson  of 
Wisconsin  at  the  Pasadena  N.  E.  L.  A.  Convention. — The  Editor.) 


It  has  become  increasingly  apparent  in  recent 
years  that  the  problem  of  economic  pi'oduction  and 
distribution  of  essential  products  depends  for  its 
solution  upon  the  use  and  distribution  of  natural 
forces  by  electricity. 

:!;  :is  *  * 

After  all,  every  question  of  the  wisdom  or  policy 
of  private  or  government  ownership  and  manage- 
ment must  be  solved  with  reference  to  the  underlying 
problem.  Under  which  policy  will  the  people  as  a 
whole  receive  the  gi-eatest  economic  benefit?  Which 
policy  will  bring  to  the  industry  that  enterprise, 
development  and  economic  and  efficient  management 
that  will  in  the  end  be  reflected  in  conservation  and 
full  use  of  resources? 

•I-  ^  T-  ^ 

Regulation  must  not  only  perform  its  functions 
of  assuring  to  the  public  fair  and  reasonable  treat- 
ment in  all  matters  of  service,  safety  and  rates,  but 
must  also  broadly  exercise  its  general  functions  to 
encourage  and  reasonably  reward  those  supplying 
the  energy,  enterprise  and  capital,  without  which  the 
highest  development  is  impossible;  The  industry 
must  be  attractive,  or  it  will  not  flourish. 

rf^  ^  SjC  ^ 

The  very  pressing  problem  has  been  to  meet  the 
extraordinary,  threatening  and  sometimes  discourag- 
ing conditions  in  relation  to  public  utilities  that  have 
been  the  outcome  of  the  war.  The  extraordinary 
present  interest  rates  for  public  utility  securities, 
intrinsically  sound,  are  a  great  handicap  to  extension 
and  absolutely  necessary  development. 

^  ^  ^  ^ 

The  assignment  of  a  constantly  fluctuating  value 
to  property  devoted  to  a  public  use  has  nothing  to 
recommend  it  from  my  point  of  view.  To  the  owners 
of  public  utility  property,  it  may  offer  for  the  time 
being  highly  speculative  rewards,  but  just  as  surely 
promises  unreasonable  losses  and  failures  and  un- 
necessary risk  in  enterprises  which  if  wisely  under- 
taken and  managed  should  offer  fairly  sure  and 
stable  rewards.  A  fluctuating  value  may  be  attrac- 
tive to  those  who  see  their  reward  only  through 
shrewd  manipulation  of  securities,  but  will  not  appeal 
to  those  who  seek  the  rewards  reasonably  due  to 
those  conceiving  large  public  enterprises  in  a  public 
spirit  for  the  mutual  advantage  of  themselves  and 
the  public. 

>|;  ^  j'lC  jjc 

The  matter  of  valuation  in  rate  cases  is  not  an 
end  in  itself,  but  only  a  step  in  arriving  at  the  end, 
ivhich,  within  the  limits  of  reasonableness,  is  the 
amount  of  compensation  to  be  allowed  the  capital 
employed  in  the  business.  It  has  been  repeatedly 
stated  that  the  return  which  a  public  utility  com- 
pany should  be  permitted  to  earn  under  normal  cir- 


cumstances should  be  such  a  return  as  will  permit 
the  free  flow  of  capital  into  the  utility  business. 
In  the  end,  therefore,  the  amount  of  return  resolves 
itself  into  a  matter  of  compensation  for  capital  pres- 
ently employed  or  about  to  be  employed  in  the  busi- 
ness, and  it  is  self-evident  that  if  the  rate  or  amount 
of  return  is  adequate  to  provide  proper  compensa- 
tion and  attract  capital,  there  is  no  object  in  chang- 
ing the  rate  base  from  time  to  time,  except  as  the 
amount  of  capital  employed  changes.  On  the  other 
hand,  if  the  rewards  for  capital  employed  are  not 
sufficient,  no  matter  what  the  rate  base  used,  there 
will  be  a  failure  of  enterprise  and  development  re- 
sulting in  inadequate  service  and  in  the  end  in  un- 
necessarily high  rates  to  the  public. 

^:  ^  ^  ^ 

The  concept  of  value  as  wholly  analogous  to 
exchange  or  commercial  value  of  mai'ketable  com- 
modities has,  I  believe,  led  directly  to  a  misconcep- 
tion of  the  effect  of  accrued  depreciation  in  arriving 
at  a  rate  base.  Everybody  knows  that  a  used 
machine  or  automobile  is  not  as  valuable  and  will 
not  sell  for  as  much  as  a  new  one.  Why  should 
public  utility  property  not  be  subject  to  the  same 
exchange  or  commercial  laws?  And  if  value  is  ex- 
change, commercial  and  fluctuating,  it  is  hard  to 
explain  why  commercial  and  exchange  elements  re-  I 
lating  to  use  should  not  be  an  applicable  factor.  If,  ■ 
however,  you  exclude  this  concept  of  exchange  value 
and  think  of  value  as  closely  related  to  legitimate 
investment,  which  in  turn  represents  the  sacrifice 
made  by  the  owners  of  the  utility,  the  mind  is  at 
once  freed  from  this  question,  and  the  question  of 
accrued  depreciation;  that  is,  accrued  liability  to 
replace,  immediately  becomes  connected  with  the 
question  of  depreciation  reserves,  failure  to  set  aside 
depreciation  reserves  where  they  could  reasonably 
have  been  set  aside,  and  the  question  of  return  to 
the  investors  of  a  part  of  the  investment  made  by 
them.  If  value  in  the  long  run  is  somewhat  analo- 
gous to  investment,  then  every  rule  of  equity  de- 
mands that  the  question  of  accrued  depreciation 
shall  be  considered  in  connection  with  the  question 
of  the  investment  still  in  the  utility. 

^  ^  •!•  ^ 

It  is  fundamentally  true  that  the  people  as  a 
whole  have  a  keen  sense  of  justice  and  right,  and  in 
the  long  run  will  with  full  understanding  generally 
arrive  at  a  correct  decision.  The  difficulty  is  in  get- 
ting the  full  facts  before  the  people,  and  this  is  espe- 
cially so  in  matters  disputed  before  commissions.  It 
may  often  occur  that  the  people  do  not  realize  the 
benefits  which  they  themselves  have  received  from 
regulation.  The  people  are  entitled'to  and  will  insist 
upon  reasonable  rates,  but  they  are  willing  to  pay  for 
good  service. 
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(The  electric  scrubbing  brush,  curling  iron,  cigar  lighter  and  sewing  machine  are  among  the 
various  novel  devices  mentioned  on  this  page.  Have  you  heard  how  much  the  French  plan 
to  spend  on  railway  electrification  in  the  next  few  years  or  what  Brazil  is  planning  in  the 
way  of  hydroelectric  development?  These  and  other  similar  bits  of  electrical  information 
appear  below. — ^The  Editor.) 


The  Ford  Company  is  now  putting  out  over  3,000 
cars  a  day,  three  times  as  many  as  a  year  ago. 


On  dark  nights  a  white  light  can  be  seen  farther 

than  any  color;  on  bright  nights  red  takes  the  first 

place. 

*       *       * 

Hotels  are  installing  the  nickel  first  electric  fan 
which  operates  for  an  hour  on  one  nickel.  The  cheap- 
est comfort  on  the  market. 


The  longest  telegram  ever  sent  was  on  May  22, 
1882,  when  the  entire  New  Testament  as  revised  was 
sent  from  New  York  to  the  Chicago  Tribune. 

*  *       * 

Some  mothers  have  found  that  a  brush  screwed 
into  the  shaft  of  a  sewing  machine  motor  makes  it 
possible  to  clean  the  blackest  spots  on  Johnny's 
clothes  with  no  other  rubbing  or  scrubbing. 

*  *       * 

The  electrically-propelled  sewing  machine  may 
be  especially  recommended  to  the  economical  house- 
wife on  the  ground  that  it  costs  no  more  to  operate 
a  sewing  machine  motor  than  for  the  glow  of  one 
electric  lamp. 


The  air  mail  has  been  in  operation  for  twenty 
months,  carrying  to  date  more  than  22,000,000  let- 
ters between  Chicago,  Cleveland,  New  York  and 
Washington,  at  better  than  twice  the  speed  of  the 
Congressional  Limited  or  Twentieth  Century. 

*  *       * 

Plans  which  are  being  made  for  the  electrifica- 
tion of  foreign  railroads  are  surprisingly  wide  in 
their  scope.  Extensive  projects  are  soon  to  be  car- 
ried out  in  Italy  and  South  America  and  it  is  ex- 
pected that  Portugal  will  follow  in  Italy's  footsteps. 

*  *       * 

A  device  has  been  perfected  which  makes  it  pos- 
sible to  detect  the  presence  of  icebergs  by  measuring 
the  amount  of  salt  in  currents  of  sea  water.  The 
vital  part  of  the  device  is  an  electrolytic  cell  which 
measures  the  electrical  resistance  of  ocean  water  by 
the  aid  of  alternating  current. 

*  *       * 

California  crude  oil  stocks  were  reduced  from 
24,432,175  baiTels,  May  1,  to  23,914,537  barrels,  June 
1 — the  actual  reduction  being  517,638  barrels  for 
the  month.  These  statistics  show  the  daily  shortage 
for  the  month  to  be  16,698  barrels,  an  increase  of 
2,222  barrels  over  the  April  daily  shortage  of  14,476 
barrels. 


The  comfort  of  street  car  passengers  is  greatly 
enhanced  in  the  city  of  Los  Angeles  which  is  the 
first  city  in  the  United  States  to  lessen  street  noise 
by  using  a  shockless  street  car  crossing,  which  is 
also  practically  noiseless. 

4:  4:  4: 

The  electric  curling  iron  ranks  among  the  most 
versatile  of  domestic  electric  appliances.  It  has  re- 
cently been  discovered  that  this  piece  of  boudoir 
apparatus  may  successfully  be  used  to  heat  a  glass 
of  water  or  to  warm  the  baby's  bottle. 

The  electrification  of  French  railroads  which  is 
planned  to  take  place  during  the  next  few  years  will 
amount  to  an  expenditure  of  2,700,000,000  francs. 
It  is  estimated  that  a  saving  of  1,500,000  tons  of  coal 
a  year  can  be  effected  by  this  electrification. 
*       *       * 

Tele-photography  is  the  latest  'and  most  start- 
ling of  recent  radio  inventions.  A  system  is  being 
perfected  by  which  a  picture  is  built  up  by  dots  of 
varying  magnitude,  each  of  which  has  a  special  code 
letter  so  that  photos  can  be  telegraphed,  cabled  or 
radioed  practically  any  distance. 


Men  working  outside  where  wind  extinguishes 
matches  before  the  sulphur  tip  is  burned  find  electric 
cigar  lighters  highly  satisfactory,  while  the  business 
man  is  able  to  keep  a  neat  nickel-plated  case  in  his 
vest  pocket,  always  ready  for  use,  without  having  his 
garments  littered  with  an  assortment  of  broken  and 
mouldy  matches. 

The  Government  of  Brazil  is  financing  a  survey 
of  the  hydi'oelectric  possibilities  of  the  Iguazu  falls 
in  the  northeastern  corner  of  that  country.  Accord- 
ing to  the  present  plans,  150,000  horsepower  is  to  be 
developed  from  the  falls,  this  amount  later  to  be  in- 
creased to  300,000.  The  power  will  be  transmitted 
over  an  800-mile  stretch  to  Buenos  Aires. 
*       *       * 

The  number  of  ocean-going  commercial  ships 
passing  through  the  Panama  Canal  during  the  month 
of  April  was  220,  inclusive  of  10  United  States  Navy 
vessels,  2  United  States  Army  vessels,  4  merchant 
ships  with  coal  for  the  Navy,  and  1  British  tug  with 
negative  United  States  tonnage.  The  net  tonnage, 
Panama  Canal  measurement,  of  the  220  commercial 
vessels  aggregated  822,471 — 3,109  tons  greater  than 
for  the  preceding  month. 
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James  H.  Bonner,  chief  engineer  of  the  Montana  Rail- 
road commission,  is  assisting  in  an  unusually  helpful  manner 

in  gathering  data  for  the 
Montana  Railroad  Commis- 
sion whereby  utilities  of  that 
great  commonwealth  may  be 
put  on  a  better  and  firmer 
financial  footing  due  to  the 
present  increase  in  cost  of 
production.  Details  of  this  in- 
teresting work  will  be  found 
elsewhere  in  this  issue.  Mr. 
Bonner  is  a  graduate  of  the 
University  of  Montana  with 
the  class  of  1907,  where  he 
received  his  major  engineer- 
ing work  under  the  direction 
of  Robert  Sibley,  editor  of  the  Journal  of  Electricity,  who  at 
that  time  was  head  of  the  Engineering  School  at  the  Univer- 
sity of  Montana.  Since  graduation  Mr.  Bonner  served  for 
a  number  of  seasons  as  county  engineer  for  the  county  of 
Missoula,  Montana,  in  which  he  acquired  a  broad  engineering 
knowledge.  Later  he  engaged  in  quite  an  extensive  consult- 
ing engineering  practice.  He  served  during  the  war  as  a 
captain  of  engineers,  and  upon  returning  from  service  entered 
employment  with  the  Montana  Railroad  Commission  where 
he  has  for  the  last  two  years  been  serving  as  its  chief  engi- 
neer. Mr.  Bonner  represents  the  younger  type  of  engineer 
in  public  service,  and  with  his  constructive  thoughts  and 
ideals  many  new  and  practical  good  things  for  the  utility  life 
of  the  state  of  Montana  may  be  expected  to  follow. 

Joseph  E.  Johnston,  advertising  representative  of  the 
Journal  of  Electricity  for  the  New  York  district,  is  a  i^acific 
Coast  visitor. 

C.  R.  Churchill,  president  and  general  manager  of  the 
Electric  Appliance  Company  of  New  Orleans,  Louisiana,  is  a 
recent  San  Francisco  visitor. 

S.  Hall  Roosevelte,  railway  engineering  depai-tment  of 
the  General  Electric  Company,  Schenectady,  has  recently  vis- 
ited the  San  Francisco  office  of  the  company. 

G.  C.  Pierce,  vice-president  and  general  manager  of  the 
Northwestern  Electric  Company,  is  in  San  Francisco  on  busi- 
ness in  connection  with  interests  of  the  Northwestern  Electric 
Company. 

H.  F.  Jackson,  vice-president  and  assistant  general  man- 
ager of  Pacific  Gas  &  Electric  Company,  has  recently  gone  to 
New  York  in  connection  with  the  sales  of  secui-ities  of  the 
Sierra  and  San  Francisco  Power  Company,  of  which  he  was 
president. 

Willard  S.  Sisson,  secretary  and  treasurer  of  the  D  &  W 
Fuse  Company,  Providence,  R.  I.,  severed  his  connection  with 
the  D  &  W  Works  on  June  15th,  as  the  plant  is  now  operated 
by  the  General  Electric  Company  under  a  long  term  lease. 
Mr.  Sisson  will  continue  in  the  electrical  business,  and  will 
announce  his  plans  in  the  near  future. 

M.  C.  Osborn,  who  is  well  known  to  all  Pacific  Coast 
electrical  men  and  for  many  years  commercial  manager  of 
the  Washington  Water  Power  Company  at  Spokane,  and  for 
the  past  year  associated  with  Landers,  Frary  and  Clark  at 
New  Britain,  Connecticut,  has  resigned  his  position  with  that 
company.  At  the  present  time  he  is  visiting  his  son  in  Seattle, 
Washington. 

E.  W.  Garcia,  after  ten  years'  experience  with  the  Gen- 
eral Electric  Company  with  headquarters  in'  San  Francisco, 


has  become  associated  with  the  Pacific  States  Electric  Com- 
pany and  vrill  have  charge  of  incandescent  lamp  sales.  Mr. 
Garcia  has  left  for  the  East  to  spend  some  four  weeks  in 
visiting  factories  and  research  laboratories  concerned  vrith 
lamp  manufacture. 

J.  A.  Vandegrift  of  the  National  Lamp  Works,  Oakland, 
California,  has  been  East  attending  the  annual  Sales  Confer- 
ence of  the  various  sales  managers  of  the  National  Lamp 
Works  which  was  held  in  Cleveland,  Ohio,  and  also  for  the 
annual  meeting  held  on  Association  Island,  Lake  Ontario, 
New  York.  When  Mr.  Vandegrift  left  for  the  East  he  in- 
tended to  return  about  the  first  of  July. 

The  following  western  engineers  have  been  elected  to 
associate  membership  in  the  American  Institute  of  Electrical 
Engineers:  B.  P.  Bailey,  District  Manager,  Pacific  Power  & 
Light  Co.,  Astoria,  Wash.;  C.  G.  Batt,  Chief  Electrician,  Utah 
Apex  Mine,  Bingham  Canyon,  Utah;  W.  S.  Bout  well,  Service 
Engineer,  Westinghouse  Electric  &  Mfg.  Co.,  Seattle,  Wash.; 
B.  W.  Creim,  Test  Dept.,  Bureau  of  Power  &  Light,  Los  An- 
geles, Cal.;  R.  C.  Denny,  Operating  Engineer,  San  Joaquin 
Light  &  Power  Corp.,  Fresno,  Cal.;  J.  M.  Evans,  Salesman, 
Westinghouse  Electric  &  Mfg.  Co.,  Fresno,  Cal.;  H.  M.  Fow- 
ler, Electrical  Engineer,  Westinghouse  Electric  &  Mfg.  Co., 
Seattle,  Wash.;  W.  H.  Keyser,  Sub-Foreman,  Electric  Con- 
struction, Fuget  Sound  Power  &  Light  Co.,  Seattle,  Wash.; 

E.  F.  Maryatt,  Electrical  Draftsman,  Stone  &  Webster,  San 
Francisco,  Cal.;  J.  C.  McDougall,  Engineer,  Westinghouse 
Electric  &  Mfg.  Co.,  Seattle,  Wash.;  E.  M.  Moore,  Local  Man- 
ager, Washington  Coast  Utilities  &  Vashon  L.  &  P.  Co., 
Portage,  Wash.;  O.  B.  Moorhead,  President  &  Chief  Engineer, 
Moorhead  Laboratories,  Inc.,  San  Francisco,  Cal.;  A.  K.  More- 
house, Division  Equipment  Foreman,  Pacific  Tel.  &  Tel.  Co., 
San  Francisco,  Cal.;  W.  A.  Murray,  Instructor  in  Electrical 
Engineering,  Univ.  of  Idaho,  Moscow,  Idaho;  J.  G.  Pomeroy, 
Electrician,  City  Light  Dept.,  Seattle,  Wash.;  L.  W.  Ross, 
Telephone  Engineer,  Pacific  Tel.  &  Tel.  Co.,  Portland,  Ore.; 
D.  F.  Smith,  Transmission  Engineer,  Pacific  Tel.  &  Tel.  Co., 
San  Francisco,  Cal.;  G.  H.  Smith,  Engineer  Outside  Construc- 
tion, City  of  Seattle  Lighting  Dept.;  H.  M.  Snow,  Operator, 
Hartwig  Theatre,  Dillon,  Mont.;  H.  K.  Townsend,  Chief  Clerk 
to  Electrical  Engineer,  S.  F.  O.  T.  Railways,  Oakland,  Cal.; 

F.  H.  Viets,  Division  Engineer,  Research  Corporation,  Ana- 
conda, Mont.;  R.  L.  Von  Lossow,  Engineer  Service  Dept., 
Westinghouse  Electric  &  Mfg.  Co.,  Seattle,  Wash.;  C.  A. 
Wells,  Engineer,  Pacific  Tel.  &  Tel.  Co.,  San  Francisco. 

E.  F.  Whitney,  manager  of  the  lumber  industries  de- 
partment of  the  General  Electric  Company,  Portland,  Ore., 

and  chairman  of  the  Portland 
section  of  the  American  In- 
stitute of  Electrical  Engi- 
neers, is  attending  the  annual 
convention  of  the  Institute 
which  is  held  at  White  Sul- 
phur Springs,  West  Virginia, 
June  29  to  July  2,  as  the 
official  representative  of  the 
Portland  section.  On  his  way 
to  the  convention  Mr.  Whit- 
ney passed  through  Califor- 
nia where  he  stopped  for  sev- 
eral days  gathering  informa- 
tion in  the  interests  of  the 
important  lumber  industry  in  the  Northwest.  As  the  hosts 
to  the  Pacific  Coast  Convention  of  the  A.  I.  E.  E.,  the  Port- 
land section  is  making  extensive  plans  for  the  entertainment 
of  a  large  number  of  delegates,  and  it  will  fall  largely  to  the 
efforts  of  Mr.  Whitney  to  make  this  convention  a  success. 
This  photo  of  Mr.  Whitney  was  intended  for  the  pages  of  this 
issue  devoted  to  the  Western  Engineers,  but  was  received  too 
late  for  that  purpose. 
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Henry  Suzzalo,  president  of  the  University  of  Washing- 
ton, was  one  of  the  forceful  speakers  at  the  recent  Foreign 
Trade  Convention  in  San 
Francisco,  and  also  on  the 
evening  devoted  to  Public 
Policy  discussion  at  the  Pasa- 
dena Convention  of  the  Na- 
tional Electric  Light  Associa- 
tion. Mr.  Suzzalo  is  one  of 
our  active  factors  in  the  West 
in  the  development  of  more 
intimate  relations  between 
the  university  and  the  indus- 
trial life  of  the  West,  and  he 
has  in  the  Northwest  proven 
a  most  helpful  factor  in  the 
settlement  of  industrial  dis- 
putes, in  the  arbitration  of  the  electric  railway  labor  troubles 
and  in  many  other  matters  of  service  to  the  industry  and  to 
the  commonwealth.  Mr.  Suzzalo  is  a  graduate  of  Stanford 
University  vwth  the  class  of  1899.  Since  graduation  he  has 
devoted  his  energies  to  the  development  of  educational  mat- 
ters, in  which  he  has  won  his  present  position  of  eminence  in 
the  educational  and  business  world. 

Girard  B.  Rosenblatt,  electrical  engineer  and  specialist 
in  mining  and  metallurgical  applications  with  the  Westing- 
house  Electric  and  Manufacturing  Company,  announces  the 
removal  of  his  office  to  521  First  National  Bank  Building, 
San  Francisco. 

L.  E.  Kurtichanof,  formerly  electrical  engineer  for  the 
Standifer  Steel  Shipyard  at  Vancouver,  Washington,  has  re- 
signed his  position  and  mil  open  up  a  battery  service  station 
at  Tenth  and  Davis  streets,  in  Portland,  having  secured  the 
state  agency  for  the  "Titan"  battery. 

L.  W.  Chapman,  western  editor  of  Chemical  and  Metal- 
lurgical Engineering,  who  during  a  recent  trip  through  the 
Northwest  made  a  careful  study  of  the  possibilities  for  the 
development  of  electro-chemical  processes,  reports  that  the 
present  conditions  would  not  warrant  great  inci-eases  in  this 
branch  of  the  industry  until  the  magnitude  of  the  manufac- 
tories assured  is  sufficient  to  make  the  development  of  some 
of  the  larger  water  powers  economical. 

H.  W.  Crozier,  local  manager  of  Sanderson  and  Porter, 
has  recently  returned  from  France  where  he  designed  an  oil 
pipe  line  to  run  from  Havre  to  Paris.  This  line  will  transport 
the  Mexican  oil  brought  into  the  port  of  Havre  direct  to  Paris 
where  it  will  be  used  to  take  the  place  of  coal,  as  that  com- 
modity is  very  scarce  and  the  price  almost  prohibitive.  Mr. 
Crozier  designed  the  Coalinga-Martinez  pipe  line  and  stated 
that  the  new  line  will  practically  duplicate  it. 

John  H.  Wilson,  mayor  of  Honolulu  and  a  graduate  of 
Stanford  University,  has  been  elected  president  of  the  Hono- 
lulu chapter  of  the  American  Association  of  Engineers.  The 
vice-president  of  this  newly  formed  chapter  is  Lyman  H. 
Bigelow,  superintendent  of  public  works  and  chairman  of  the 
Board  of  Harbor  Commissioners  of  the  Territory  of  Hawaii, 
and  a  graduate  civil  engineer  from  Cornell  University.  This 
newly  formed  chapter  has  forty-four  members  and  is  the 
second  chapter  of  the  Association  to  be  formed  outside  of  the 
United  States,  the  first  being  located  at  Anchorage,  Alaska. 

G.  J.  Young,  Pacific  Coast  editor  of  the  Engineering  and 
Mining  Journal,  has  just  completed  a  four  weeks  investigat- 
ing trip  through  the  Binningham,  Ala.,  and  southeastera 
Arizona  mining  districts  where  he  made  a  study  of  conditions 
particularly  appertaining  to  the  installation  of  electrical  ap- 
paratus. Mr.  Young  noted  great  progress  in  these  districts. 
In  Alabama  the  use  of  electrically  driven  machinery  is  only 
now  getting  a  foothold  in  the  mining  industry.  In  Arizona 
a  large  pai-t  of  the  power  is  electric,  although  there  remains 
much  to  accomplish  in  substituting  motors  for  steam  engines. 


L.  S.  Ready,  assistant  chief  engineer  of  the  California 
Railroad  Commission,  has  been  sent  to  the  annual  convention 
of  the  American  Institute  of  Electrical  Engineers  as  the  rep- 
resentative of  the  San  Francisco  section.  Mr.  Vincent,  chair- 
man of  the  section,  was  unable  to  attend  the  meeting. 

John  A.  Britton,  vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company,  gave  the  opening  ad- 
dress at  the  recent  formal  dedication  of  the  Electrical  Home 
which  has  been  built  at  25  Junipero  Serra  Boulevard,  St. 
Francis  Wood,  San  Francisco.  The  Home  Electrical,  a  mod- 
emly  built  and  equipped  electrical  home,  has  created  great 
interest  throughout  the  San  Francisco  Bay  region. 

T.  E.  Burray,  vice-president  of  the  New  York  Edison 
Company,  president  of  the  Yongers  Electric  Light  and  Power 
Company  and  vice-president  of  the  United  Electric  Light  and 
Power  Company,  recently  received  the  degree  of  Doctor  of 
Science  from  Villa  Nova  College,  Pennsylvania.  Mr.  Muri-ay 
is  one  of  the  foremost  men  in  the  electrical  industry  today. 
He  bears  the  unique  distinction  of  having  installed  more 
power  plant  capacity  than  any  other  man.  In  1910  the  Frank- 
lin Institute  awarded  Mr.  Murray  the  Edward  Longstreth 
Medal  for  his  system  of  safety  devices  and  protective  appli- 
ances for  interior  electric  wiring.  Altogether  Mr.  Murray 
has  been  granted  more  than  350  patents,  principally  for  elec- 
trical  inventions. 

R.  W.  Conlisk,  who  has  i-ecently  i-eturned  from  service 
in  the  Signal  Corps  in  which  he  was  finally  promoted  to  the 
rank  of  captain,  has  been  employed  by  the  Westinghouse 
Company  to  fill  the  position  of  illumination  engineer  in  the 
San  Francisco  office.  '  Mr.  Conlisk  is  now  at  the  East  Pitts- 
burgh plant  of  the  Westinghouse  Company  becoming  familiar 
with  the  details  of  the  duties  his  new  position  will  require  of 
him.  Upon  his  return  to  the  West  he  will  be  active  in  the 
work  of  promoting  better  lighting  in  industrial  plants,  many 
of  which  are  now  badly  in  need  of  increased  illumination. 
The  Westinghouse  Company  is  doing  a  great  part  of  the 
work  in  educating  the  industrial  plants  to  the  value  of  proper 
industrial  lighting  as  a  means  of  increasing  plant  efficiency 
and  output  and  of  decreasing  accidents. 

Howard  H.  Bliss,  supervisor  of  the  department  of  voca- 
tional education  of  the  state  of  Nevada  with  headquarters  at 

Reno,  is  a  recent  San  Fran- 
cisco visitor.  It  will  be  re- 
called that  Professor  Bliss, 
while  in  charge  of  technical 
instruction  of  the  Extension 
Division  of  the  University  of 
California,  was  the  author  of 
an  extensive  series  of  arti- 
^^^^^     ^  cles  in  the  Journal  of  Elec- 

^^^  ^^^^  tricity  for  home  study,  which 

^^^^^^^^^      was  followed  by  a  broad  and 
IK  J^^^^Kf  ■^^'idely  distributed  list  of  our 

*%dBHP^^  readers.      Mr.    Bliss    has    in 

*;^PP^  preparation  another  series  of 

interesting  articles,  the  first 
of  which  will  appear  in  the  Journal  of  Electricity  in  the  July 
15th  issue.  Central  stations,  jobbers,  manufacturers  and 
contractor-dealers  should  call  to  the  attention  of  their  em- 
ployes this  forthcoming  series  because  it  will  prove  of  unusual 
helpfulness. 


OBITUARY 

Mr.  Ralph  G.  Hemingray,  president  of  the  Hemingray 
Glass  Company  of  Muncie,  Indiana,  died  at  Covington,  Ken- 
tucky, May  11th. 

Henry  C.  Doerr,  president  of  the  Garden  City  Electric 
Company,  San  Jose,  and  of  the  Santa  Clara  County  Builders' 
Exchange,  died  at  his  home  a  short  time  ago.  He  was  a  direc- 
tor of  the  Merchants'  Association  of  that  city. 
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Meeting  Notices  for  Electrical  Men 

(The  opening  of  the  San  Francisco  "Electrical  Home,"  the  annual  dinner  of  Pacific  Service 
employes,  and  the  recent  Washington,  D.  C,  Conference  of  Engineers  are  the  prominent  events 
recorded  in  these  pages.  The  activities  of  Northwestern  contractor-dealers  and  of  illuminating 
salesmen  are  also  reported. — The  Editor.) 
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Electrical   Home   Day   at    Development    League 

Celebration  of  the  opening  of  the  "Electrical  Home"  in 
St.  Francis  Wood  was  substituted  for  the  June  14th  meeting 
of  the  San  Francisco  Electrical  Development  League,  and 
the  idea  of  boosting  the  "electrical  home"  conception  was  en- 
forced by  all  of  the  speakers.  D.  E.  Hai-ris,  sales  manager 
of  the  Pacific  States  Electric  Company,  was  chairman  of  the 
day  and  opened  the  meeting  by  stating  that  the  electrical 
home  idea  was  stai-ted  in  a  campaign  to  secure  more  conven- 
ience outlets  in  the  home  and  that  the  home  now  on  exhibition 
in  St.  Francis  Wood  was  the  result  of  this  campaign. 

Lee  H.  Newbert,  commercial  manager  of  the  Pacific  Gas 
&  Electric  Company,  then 
traced  the  development  of  the 
electrical  home  idea  on  the 
Coast  and  went  into  detail 
concerning  the  work  of  the 
California  Cooperative  Cam- 
paign in  this  respect.  He 
gave  credit  to  the  San  Fran- 
cisco Electrical  Development 
League  for  the  untiring  work 
committee  members  have  done 
to  secure  more  complete  wir- 
ing of  homes.  The  publicity 
campaign  that  is  being  car- 
ried on  by  the  League  was 
explained  by  M.  T.  Dolman, 
of  the  Pacific  States  Electric 
Company,  who  has  been  as- 
sisting W.  C.  Hopkins,  West- 
inghouse  Electric  &  Manufac- 
turing Company.  Mr.  Dol- 
man stated  that  the  publicity 
committee  had  printed  500 
street  car  cards,  200  window 
cards,  seven  bill  boards,  5,000 
circulars,  and  had  inserted 
796  column  inches  in  the 
newspapers. 

On  Friday,  the  opening 
day  of  the  Home,  there  were 
200  visitors,  400  on  Saturday 
and    over    1600    on    Simday, 

showing  that  the  widespread  advertising  done  by  the  com- 
mittee had  brought  results.  Mr.  C.  C.  Hillis,  manager  of 
the  Electric  Appliance  Company,  made  the  report  of  the 
finance  committee  and  stated  that  while  the  jobbers  and  man- 
ufacturers had  turned  in  their  contributions  complete,  the 
contractor-dealers  and  central  stations  had  not  as  yet  turned 
in  their  quotas.  This,  he  stated,  would  be  in  shortly  and  it 
might  be  nceessary  to  make  another  appeal  for  funds  as  the 
publicity  was  more  extensive  than  was  at  first  planned. 

E.  M.  Alvord,  General  Electric  Company,  then  outlined 
the  system  being  used  at  the  home  for  selling  the  idea  and 
stated  that  no  salesman  was  allowed  to  give  prices  on  the 
various  articles  on  display  and  that  no  literature  was  being 
given  out  that  was  not  of  a  general  nature.  There  was  need, 
he  stated,  for  five  salesmen  out  there  each  day  and  asked  for 
the  cooperation  of  the  manufacturers  and  jobbers  in  fui-nish- 
ing  these.  He  closed  by  asking  that  all  electrical  men  who 
meet  the  public  do  all  in  their  power  to  sell  it  the  "home  elec- 
trical" idea. 
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GEORGE    E.    QUINAN 

In  the  design  and  in  the  drawing  of  specifications  for  safety 
control  in  transmission  line  installation  in  the  West,  an  in- 
fluence has  been  brought  to  bear  that  has  been  felt  through- 
out the  nation,  and  has  again  won  for  this  section  of  the 
country  a  place  in  full  keeping  with  its  triumphs  of 
engineering  attainment.  To  George  E.  Quinan,  chief  elec- 
trical engineer  of  the  Puget  Sound  Power  &  Light  Company, 
this  issue  of  the  Journal  of  Electricity  is  affectionately 
dedicated  in  appreciation  of  his  contribution  to  the  develop- 
ment of  our  industry  in  the  West  in  connection  with  safety 
control  in  transmission  line  construction,  and  for  his  helpful 
activities  in  engineering  discussion  and  Institute  affairs  in 
the    Northwest. 


SE 


The  last  speaker  was  Robert  Sibley,  editor  of  the  Jour- 
nal of  Electricity  and  Pacific  Coast  editor  of  Electrical  World 
and  Electrical  Merchandising.  He  stated  that  in  his  visit 
to  the  home  the  idea  that  most  impressed  him  was  that  it 
was  not  an  electrical  show  but  a  modem  home  fully  equipped 
with  electrical  appliances.  In  bringing  the  meeting  to  a  close 
Chairman  E.  O.  Shreve  spoke  of  the  constructive  work  being 
done  by  the  Journal  of  Electricity  and  stated  that  the  elec- 
trical fraternity  should  show  its  appreciation  of  this  fact. 
The  meeting  closed  with  a  vote  of  thanks  to  the  members  of 
the  League  who  had  worked  so  hard  and  given  their  time  so 
unselfishly  towards  making  this  electrical  home  a  success. 

Oregon     Contractor-Dealers 

Approve    the    California 

Cooperative  Campaign 

The  regular  bi-monthly 
dinner  and  business  meeting 
of  the  Oregon  Association  of 
Electrical  Contractors  and 
Dealers  was  held  Monday 
evening,  June  14th,  at  the 
Portland  Chamber  of  Com- 
merce. 

The  evening  was  devot- 
ed to  listening  to  and  discuss- 
ing reports  from  Messrs. 
E.  L.  Knight,  C.  P.  Scott 
and  John  Tomlinson  covering 
their  trip  to  Pasadena. 

All  were  enthusiastic 
over  the  workings  of  the 
California  Cooperative  Cam- 
paign and  the  recommenda- 
tions that  this  association 
work  with  and  heartily  sup- 
port the  Advisory  Committee 
of  the  Northwest  Electric 
Light  &  Power  Association 
were  warmly  received. 

The  delegation  from  the 
Oregon  Association  presented 
very  complete  reports  cover- 
ing the  Contractors  and  Deal- 
ers'   Convention,    the    N.    E. 
L.  A.  Convention  and  the  California  Cooperative  Campaign 
and  also  their  observations  concerning  methods  and  practives 
of  jobbers  and  contractor-dealers  in  California. 

A  number  of  central  station  men  and  jobbers  were  pres- 
ent and  upon  invitation  presented  their  impressions  of  the 
conventions  and  the  possibilities  of  cooperation  in  the  Pacific 
Northwest.  Among  those  who  were  invited  to  address  the 
meeting  were  A.  C.  McMicken,  P.  R.  L.  &  P.  Co.,  J.  D.  Scott, 
P.  R.  L.  &  P.  Co.,  and  George  Boring,  Pacific  States  Electric 
Company. 

The  Oregon  Association  of  Electrical  Contractors  and 
Dealers  is  in  a  very  healthy  condition  and  is  the  strongest 
association  of  its  kind  in  the  Northwest. 

Illuminating  Salesmen  Meet 

In  line  with  their  policy  of  so  training  their  represen- 
tatives that  they  may  most  intelligently  discuss  lighting 
problems  with  customers  and  prospective  customers,  the 
National  Lamp  Company  gathered  36  of  their  agents  and  sub- 
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Nearly  900   enthusiastic   employes  of  the   Pacific  Cas   &   Electric    Company  gather   foi-  annual  reunion  and  dance. — Photo  by   Morton   &   Co. 


agents  at  the  Palace  Hotel,  San  Francisco,  on  the  evening 
of  June  15,  where  they  were  addressed  by  Clark  Baker, 
assistant  to  the  general  manager  for  Pacific  Coast  Division 
of  the  National  Lamp  Division  of  the  General  Electric  Com- 
pany, and  Wm.  M.  Rosborough,  who  occupies  a  similar  posi- 
tion to  that  of  Mr.  Baker. 

Mr.  Baker  outlined  results  of  an  extensive  survey  of 
industrial  lighting  which  proved  that  practically  40  per  cent 
of  industrial  plants  stood  vitally  in  need  of  more  light  which 
would  not  only  tend  to  prevent  accidents,  but  would  consei-ve 
the  eyesight  of  the  workers  as  well  as  result  in  a  greatly 
increased  j,roduction.  Mr.  Rosborough  described  in  a  most 
interesting  way  the  development  of  the  portable  foot-candle 
meter,  which  is  to  lighting  what  the  thermometer  is  to  heat- 
ing. This  instrument,  which  is  being  put  in  the  hands  of 
those  who  are  stri\'ing  to  improve  the  lighting  conditions  in 
the  factories,  stores  and  homes,  is  sold  at  the  actual  cost  to 
the  manufacturers  in  order  that  the  lighting  salesman  may 
be  able  to  show,  in  a  convincing  way,  the  actual  results  that 
are  obtained  through  changes  in  illuminants  or  rearrange- 
ments or  better  maintenance  of  those  now  in  service. 

Pacific  Service  Employes'  Annual  Dinner 

The  fourth  Annual  Dinner  of  the  Pacific  Service  Em- 
ployes' Association  was  held  at  the  Palace  Hotel  on  the  night 
of  June  17th.  Mr.  R.  E.  Fisher,  chaii-man  of  the  association, 
presided  at  the  dinner  and  entertainment  was  furnished  by 
the  Pacific  Service  orchestra  and  by  the  cast  of  the  opera 
which  was  produced  by  the  association  last  year.  The  major- 
ity of  the  directors  of  the  company  were  present  at  the 
dinner  and  the  guests  of  honor  included  the  Hon.  E.  0.  Edger- 
ton,  president  of  the  California  State  Railroad  Commission, 
and  H.  W.  Brundige  of  the  Railroad  Commission.  In  making 
his  opening  address  Chairman  Fisher  said,  in  part: 

"The  duty  of  the  company  is  to  see  that  the  employes  are  cared 
for  in  sickness  and  in  health,  with  some  promise  of  a  final  reward  for 
continuous,  constant  and  loyal  service;  to  have  a  better  knowledge  and 
acquaintanceship  with  employes'  families  and  their  needs ;  to  provide 
proper  recreation  facilities  and  the  opportunity  for  employes  to  get  together 
for  discussions  of  the  problems  involved  in  their  daily  tasks.  The  employes 
should  know  more  of  the  business  in  which  they  are  engaged— not  merely 


perform  in  a  perfunctory  manner  the  tasks  alloted  to  them,  but  should 
have  a  pi-oper  vision  of  what  the  utilities'  service  means  to  the  public, 
and  the  management  should  share  in  some  reasonable  way  with  the  em- 
ployes the  problems,  difficulties  and  anxieties,  as  well  as  the  ambitions 
that  confront  them  in  their  task. 

Mr.  John  A.  Britton,  Aace-president  and  general  manager 
of  the  company,  was  the  next  speaker,  and  he  proceeded  to 
introduce  the  directors  of  the  company,  including  President 
Drum,  and  as  each  one's  name  was  called  he  was  requested 
to  rise  so  that  he  might  be  recognized  by  the  employes. 
Mr.  Britton  finished  his  speech  by  thanking  all  of  the  mem- 
bers of  the  association  for  their  cooperative  work  and  asked 
for  the  same  cooperation  in  the  year  to  come. 

The  next  speaker  was  E.  0.  Edgerton,  who  stated  that 
the  employes  of  a  public  service  corporation  were  in  reality 
employes  of  the  public,  and  he  said  he  did  not  believe  that 
it  was  good  policy  for  regulatory  bodies  to  attempt  to  fix 
the  wages  of  central  station  employes.  "It  is  of  vital  interest 
to  the  public,"  he  stated,  "that  capital  be  attracted  to  the 
public  utilities,  and  to  be  attracted  capital  must  be  afforded 
a  safe  and  sure  and  certain  return.  He  then  spoke  of  the 
reward  for  efficiency  and  stated  that  this  reward  should  not 
be  held  out  as  something  to  take  place  in  the  distant  future 
but  to  be  an  immediate  reward  in  the  form  of  promotion  or 
increase  in  wages.  He  finished  by  stating  that  the  shortage 
of  power  this  year  had  proved  how  widely  industry  and 
agriculture  are  dependent  upon  hydroelectricity  for  their 
maintenance  and  growth  and  stated  that  the  day  was  coming 
when  an  employe  of  a  public  service  corporation  would  be 
proud  of  the  fact  that  he  was  so  employed  and  was  rendering 
the  greatest  service  possible  to  the  public. 

After  Mr.  Edgerton's  speech  there  was  a  moving  picture 
showing  "Pacific  Service  at  Work  and  Play,"  being  scenes 
taken  at  the  different  power  houses  of  the  company  and  of 
the  activities  of  the  Pacific  Service  Employes'  Association. 
A  prize  of  $10  had  been  offered  to  the  employe  of  the  com- 
pany writing  the  best  words  on  "Pacific  Service"  to  a  popular 
song.  The  songs  that  had  been  handed  in  were  thrown  upon 
the  moving  picture  screen  and  the  members  of  the  Association 
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joined  in  singing  the  words.  The  award  of  the  prize  was 
judged  by  the  amount  of  applause  and  the  spontaneity  of  the 
singing  of  the  song.  The  prize  was  awarded  to  Miss  Rowe 
of  the  Chico  district.  After  this  contest  the  rooms  were 
cleared  and  the  rest  of  the  evening  was  spent  in  dancing. 

Representatives  were  present  at  the  dinner  from  each  of 
the  twenty-five  districts  of  the  company,  from  Redding  on 
the  north  to  Fresno  on  the  south  and  from  Drum  district  on 
the  eastern  border  of  Califomia  to  San  Francisco  on  the  west. 
There  were  fully  one  thousand  people  present  and  a  great 
deal  of  credit  should  be  given  to  the  Pacific  Gas  &  Electric 
Company  for  fostering  such  meetings  and  giving  the  employes 
an  opportunity  to  meet  on  common  ground,  together  with 
the  officers  and  directors  of  the  company. 

Conference  of  Engineers 

The  Conference  of  Engineers  at  Washington  on  June 
3  and  4,  to  formulate  a  plan  for  a  federation  of  engineering 
and  allied  technical  societies,  was  a  notable  gathering  and  the 
results  of  the  conference  should  prove  acceptable  to  all  W'ho 
desire  to  have  the  importance  of  the  work  of  the  engineer, 
architect  and  technologist  better  recognized  than  heretofore, 
and  who  believe  that  the  members  of  technical  professions 
should  be  collectively  in  position  to  serve  the  public  and  to 
look  after  matters  of  concern  to  these  professions. 

The  Joint  Conference  Committee  which  called  the  con- 
ference is  made  up  of  representatives  of  the  American  Society 
of  Civil  Engineers,  the  American  Society  of  Mechanical  Engi- 
neers, the  American  Institute  of  Mining  and  Metallui-gical 
Engineers.  This  committee  had  prepared  a  draft  of  a  consti- 
tution for  a  Federation  of  Engineering  Societies  which  nat- 
urally was  made  the  basis  of  the  constitution  as  finally 
adopted  by  the  Conference.  But  other  plans  were  submitted 
and  received  consideration  by  the  Conference,  which  early  in 
its  proceedings  had  resolved  that  the  national  organization 
to  be  proposed  by  the  Conference  should  be  an  affiliation  of 
societies  and  not  a  new  organization  of  individual  members. 

Of  these  other  plans  one  known  as  the  Alvord  Com- 
mittee plan  was  submitted  by  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers,  without  recommenda- 
tion. The  Alvord  Committee,  it  will  be  recalled,  was  ap- 
pointed by  the  Board  of  Direction  of  the  American  Society  of 
Civil  Engineers  to  give  consideration  to  the  Joint  Conference 
Committee  i-eport,  and  dissenting  from  the  views  of  the  latter, 
submitted  an  alternative  proposition.  It  was  suggested  by 
this  committee — one  member  dissenting — that  Engineering 
Council  as  at  present  constituted  should  be  continued  with 
enlarged  powers. 

Engineering  Council  is  bmlt  up  of  representatives  from 
the  four  so-called  founder  societies  and  the  Society  for  Test- 
ing Materials,  the  representatives  being  selected  by  the  gov- 
erning bodies  of  these  societies.  The  plan  of  the  Joint  Con- 
ference Committee  differing  radically  from  the  Alvord  Com- 
mittee plan,  by  providing  for  a  representation  of  local  organi- 
zations in  the  national  organization,  was  considered  by  the 
Conference  to  have  advantages. 

The  Joint  Conference  Committee  plan  provided  for  the 
formation  of  a  body  of  representatives  to  be  known  as 
"American  Engineering  Council."  On  this  body  local  organi- 
zations, or  local  affiliations,  and  national  or  regional  societies 
are  to  have  representation  on  the  basis  of  one  representative 
for  the  first  100  to  1000  members,  and  an  additional  represen- 
tative for  each  additional  1000  members  or  major  fraction 
of  this  number.  This  plan  provided,  also,  for  an  Executive 
Board  of  30  members  of  which  6  members  are  the  officers  of 
Engineering  Council  and  the  other  24  are  to  be  elected,  in 
part,  by  the  national  societies,  the  allotment  to  the  districts 
and  to  the  national  societies  to  be  on  the  basis  of  relative 
membership.    The  Conference  modified  his  allotment  by  mak- 


ing the  representation  on  the  Executive  Boai-d  proportional 
to  representation  in  the  Council,  thereby  increasing  somewhat 
the  representation  and  influence  of  the  local  societies  in  the 
Council.  The  committee  on  constitution  and  by-laws  first 
resolved  to  recommend  "Confederation  of  American  Engineer- 
ing Societies,"  but  reconsidered  and  reported  to  the  Confer- 
ence "Federated  American  Engineering  Societies,"  which  is 
the  name  as  finally  adopted. 

The  American  Association  of  Engineers  was  represented 
in  the  Conference  by  17  delegates.  Their  plea  that  their 
organization  be  made  the  comprehensive  all-embracing  Na- 
tional organization  was  not  favorably  received.  Except  for 
this  delegation  the  Conference  was  unqualifiedly  in  favor  of 
a  federation  of  societies  and  even  this  delegation  cast  its  vote 
for  the  Federation  of  Societies  though  declining  to  vote  on 
the  plans  as  finally  adopted. 

The  delegates  of  the  American  Association,  among  other 
moves,  presented  a  resolution  to  the  effect  that  provision 
should  be  made  in  the  constitution  of  the  new  organization 
for  referring  all  matters  concerning  the  welfare  of  the  indi- 
vidual engineer  or  technical  man  to  the  American  Associa- 
tion. This  the  Conference  considered  a  matter  of  procedure 
and  referred  the  resolution  to  the  new  National  organization. 

The  Conference  was  presided  over  by  Calvert  Townley, 
president  of  the  American  Institute  of  Electrical  Engineers. 
His  ability  and  tact  as  a  presiding  officer  were  universally 
commented  on  and  contributed  materially  to  the  expeditious 
and  thorough  consideration  of  the  problems  before  the  Con- 
ference. 

While  the  outcome  of  the  Conference  is  necessarily  more 
or  less  of  a  compromise,  the  proposed  plan  of  a  national  fed- 
eration of  engineering  and  allied  technical  societies  is  as 
democratic  as  circumstances  will  permit  and  is  worthy  of 
a  fair  trial. 

It  remains  to  be  said  that  a  federation  as  now  proposed 
will  not  interfere  with  the  functioning  of  the  various  National 
Societies.  Their  work  will  go  on  as  in  the  past.  All  that 
they  are  called  upon  to  do  is  to  join  in  the  federated  societies 
and  send  representatives  to  American  Engineering  Council. 
No  method  has  been  prescribed  nor  suggested  for  the  selec- 
tion of  their  representatives.  It  is  left  to  each  member  society 
to  determine  for  itself  how  its  representatives  are  to  be 
selected. 

San  Francisco  Electrical  Development   League 

John  A.  Britton,  vice-president  of  the  Pacific  Gas  & 
Electric  Company,  speaker  of  the  day  at  the  June  7th  meet- 
ing of  the  San  Francisco  Electrical  Development  League, 
introduced  Marshall  Hale,  vice-president  of  Hale  Brothers 
Department  Store,  speaker  of  the  day,  by  tracing  the  devel- 
opment of  merchandising  from  the  time  of  the  ancients  down 
to  the  present  day.  Mr.  Britton  stated  that  the  one  thing 
necessary  for  the  success  of  a  merchant  was  honest  trading 
that  would  win  and  keep  the  confidence  of  the  people. 

The  topic  of  Mr.  Hale's  address  was  "Modern  Merchan- 
dising" and  he  started  by  stating  that  the  present  conditions 
were  due  to  high  wages,  the  extravagance  of  the  public  and 
the  government,  and  the  scarcity  of  labor.  He  went  on  to 
say  that  every  article  in  a  house  is  the  product  of  labor  and 
profit  and  that  the  item  of  labor  was  approximately  eighty- 
seven  per  cent  while  the  rest  of  the  cost  of  an  article  was 
profit.  Mr.  Hale  then  proceeded  to  point  out  the  principles  of 
successful  merchandising,  laying  particular  stress  on  the 
necessity  of  figuring  profit  on  the  selling  price  of  the  article 
and  the  importance  of  watching  the  turnover  of  the  stock. 
At  the  conclusion  of  his  address  Mr.  Hale  brought  out  the 
necessity  for  more  production  on  the  part  of  every  one  and 
stated  that  the  commission  plan  on  sales  or  the  payment  of 
labor  for  piece  work  would  add  incentive  to  this. 
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REORGANIZATION   OF   CALIFORNIA- OREGON   POWER 
COMPANY 

A  plan  of  reorganization  for  the  California-Oregon 
Power  Company  has  been  decided  upon  by  the  bondholders 
committee  of  the  company  that  will  mean  the  formation  of  a 
new  corporation.  The  plan  is  based  upon  the  principle  that 
the  holders  of  five  per  cent  company  bonds  of  1952  shall 
become  the  owners  of  the  properties  of  the  company,  subject 
to  the  underlying  bonds,  and  that  the  present  common  stock 
shall  be  eliminated.  The  new  corporation  will  acquire  the 
properties  and  assume  the  liabilities  of  the  present  company 
with  the  exception  of  the  five  per  cent  company  bonds,  and 
bonds  of  the  face  value  of  $4,310,000  have  been  deposited  with 
the  Mercantile  Trust  Company  of  San  Francisco  to  be  used 
for  the  purchase  of  the  new  company,  in  exchange  for  their 
bonds;  $500  par  value  in  preferred  stock  and  $1,000  par  value 
of  common  stock  being  given  in  exchange  for  each  $1,000 
bond  plus  all  unpaid  coupons.  The  new  company  will  author- 
ize a  bond  issue  to  provide  new  capital  for  improvements, 
extensions  and  betterments,  and  to  provide  the  necessary 
funds  for  the  expenses  of  reorganization  and  the  payment  of 
a  dividend  to  non-assenting  bond  holders.  The  present  under- 
lying bonds  will  not  be  disturbed,  but  suitable  provision  will 
be  made  in  the  new  bond  issue  for  their  refunding  or  ex- 
change. 

The  company  will  authorize  a  bond  issue  of  $10,000,000 
on  the  company's  properties,  subject  to  the  underlying  bonds, 
and  there  will  presently  be  issued  of  these  bonds  $3,000,000 
face  value.    These  will  be  used  as  follows: 

For  the  refunding  or  exchange  of  underlying   bonds 1,168,000 

For  sale  to  provide  new   capital,   and  to   pay   expenses  of  re- 
organization  and   dividend  to   non-assenting   bondholders 1,842,000 

The  reorganization  of  the  company  will  bring  about  a 
reduction  in  the  outstanding  securities  of  over  six  million 
dollars. 

Before  After 

Underlying  bonds   $1,158,000  $1,158,000 

Company    bonds    4,442,000 

Preferred    stock    2,221,000 

Common    stock    8,283,000  4,442,000 

$13,883,000  $7,821,000 
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The  securities  of  the  company  after  reorganization  will 
be  supported  by  the  properties  of  the  company  which  at  this 
time  have  a  valuation  of  $7,433,167.26.  To  this  valuation  will 
be  added  the  value  of  additions  and  betterments  resulting 
from  the  application  of  moneys  resulting  from  the  sale  of  the 
new  bonds. 

In  1918  the  gross  revenue  of  the  company  was  $502,- 
269.05  and  the  net  revenue  $257,118.68,  while  in  1919  the  gross 
revenue  increased  to  $726,079.30  and  the  net  revenue  to 
$406,304.31.  Since  the  first  of  this  year  the  monthly  net 
revenue  has  been  over  forty  thousand  dollars  and  the  addi- 
tional capital  expenditures  made  with  the  funds  provided 
by  the  sale  of  the  new  bonds  will  add  to  the  electrical  gen- 
erating capacity  of  the  company,  and  should  result  in  an 
increase  in  the  earnings  of  the  company. 


GREAT  WESTERN   POWER   COMPANY  ASKS   FOR 
RATE  INCREASE 

The  application  of  the  Great  Western  Power  Company 
for  an  increase  in  the  electric  rates  to  be  charged  over  the 
entire  system  consisted  principally  of  the  submission  of  ex- 
hibits by  the  company  tending  to  show  that  an  increase  in 
rates  is  necessary  because  of  increased  operating  costs. 

J.  B.  Black,  sales  manager  of  the  power  company,  ex- 
plained the  exhibits  as  they  were  offered.  He  said  that  the 
total  receipts  of  the  company  in  1919  were  $5,055,755.  He 
estimated  that  the  receipts  for  1920,  based  on  the  present 
rates,  would  aggregate  $5,114,789.91.  In  1919,  one  of  Black's 
exhibits  showed  the  company's  total  operating  expense  and 
depreciation  footed  up  $2,517,795,  giving  a  net  revenue  after 
depreciation  of  $2,537,960.  The  same  exhibit  estimated  for 
1920  a  total  operating  and  depreciation  expense  of  $3,296,928, 
leaving  a  net  revenue  after  depreciation,  if  the  present  rates 
are  continued,  of  $1,807,870.91. 

Black  pointed  out  that  according  to  the  figures  sub- 
mitted by  the  company  production  expenses  in  1920  would 
amount  to  $1,525,268,  or  $701,950  more  than  in  1919.  The 
tiansmission  expense  in  1920,  according  to  the  company's 
estimate,  would  run  to  $151,595,  an  amount  $22,010  in  excess 


The  latest  estimates  made  by  the 
Power  Administrator  of  the 
California  Railroad  Commission 
show  a  more  favorable  year  for 
the  hydroelectric  generating 
plants  of  California  and  the 
irrigation  of  the  valleys  than 
anticipated  a  few  months  ago. 
The  present  prognostication 
indicates  that  during  the  months 
of  July  to  November,  inclusive, 
the  shortage  of  water  power  will 
amount  to  70  million  kw-hr., 
distributed  so  that   any  one 
month  will  have  not  over  10 
million  kw-hr.  shortage.    Steam 
generation  will  give  a  total  of 
517  million  kw-hr.  during  the 
last  seven  months  of  the  year. 
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of  the  1919  expense.  Distribution  expenses  would  total  in 
1920  $58,822  more  than  in  1919.  Taxes,  said  Black,  would 
show  a  decrease  of  $48,891,  the  company's  estimate  for  this 
item  totaling  $355,000  as  against  $403,891  actually  paid 
in  1919. 

One  of  the  company's  exhibits  showed  an  estimate  of 
112,737,560  kilowatt-hours  of  steam  generated  electric  energy 
in  1920  as  against  a  steam  production  of  41,757,450  kilowatt- 
hours  in  1919.  The  same  exhibit  also  showed  that  the  com- 
pany's hydroelectric  production  of  373,753,580  kw-hr.  in  1919 
would  drop  to  81,309,580  in  1920,  due  to  low  water  con- 
ditions. 


ACTIVITIES  OF  MONTANA  RAILROAD  COMMISSION 

The  engineers  of  the  Montana  Railroad  Commission 
have  for  the  past  year  been  engaged  on  work  that  is  in  the 
nature  of  efficiency  engineering,  assisting  the  smaller  utilities 
to  readjust  themselves  to  the  present  condition  of  high  prices. 
By  a  study  of  the  plants  the  commission  engineers  have  found 
it  possible  to  make  recommendations  that  cut  down  the  over- 
head expenses  of  the  plant,  and  by  changing  operating  con- 
ditions have  made  a  rate  increase  unnecessary. 

Since  August  of  last  year  this  commission  has  also  been 
ex-officio  the  irrigation  commission  and  the  engineers  have 
had  to  supei-vise  the  field  work  and  assist  in  the  formation  of 
irrigation  districts. 

In  rate  cases  the  commission  causes  a  physical  valuation 
to  be  made  whenever  possible  and  during  the  past  year  valu- 
ations have  been  made  of  the  following  plants:  Butte  Elec- 
tric Railway  Company;  Helena  Gas  Railway  and  Electric  Com- 
pany; Great  Falls  Gas  Company;  Billings  Gas  Company; 
Livingston  Water  Company,  and  about  tw'enty  other  smaller 
water,  electric  and  gas  utilities. 

Mr.  James  H.  Bonner,  chief  engineer  of  the  commis- 
sion, has  been  making  an  extended  study  of  the  street  railway 
problem  and  an  article  is  being  pi-epared  by  him  on  this  sub- 
ject that  will  appear  in  an  early  issue  of  the  Journal  of  Elec- 
tricity. The  problems  in  Montana  seem  to  be  the  same  as 
those  that  confront  the  larger  systems,  namely,  that  the 
number  of  street  car  customers  is  decreasing  at  such  a  rate 
that  increased  rates  do  not  compensate  for  the  losses. 


ELECTRICAL  CONTRACTOR'S  LICENSE  FEE  RAISED 

The  Board  of  Supervisors  of  the  city  of  San  Francisco 
have  fixed  the  license  fee  of  the  electrical  contractors  at  $100. 
Heretofore  the  license  fee  has  been  $10  a  year,  and  various 
attempts  were  made  at  meetings  of  the  Board  of  Supervisors 
to  have  the  fee  fixed  at  $50  and  $75  a  year.  The  larger  fee 
was  adopted  by  a  vote  of  three  to  one. 


SOUTHERN   CALIFORNIA   EDISON   COMPANY   STARTS 
CONSTRUCTION 

On  account  of  the  immediate  need  for  more  power,  there 
has  been  a  departure  from  the  original  program  of  construc- 
tion of  the  Southern  California  Edison  Company  for  its  Big 
Creek  Project.  Tlie  next  unit  of  this  development  to  be  in- 
stalled is  the  plant  known  as  No.  8.  This  plant  is  located  in 
Big  Creek  Canyon  just  below  Plant  No.  2,  and  will  eventually 
receive  the  water  from  the  San  Joaquin  River  when  the  Mam- 
moth Pool  Tunnel  is  completed.  It  will  also  use  the  waters 
impounded  in  Shaver  Lake  after  they  have  passed  through 
the  turbines  now  being  installed  at  Plant  No.  2.  Bids  have 
been  asked  for  covering  the  hydraulic  equipment,  the  first 
unit  of  which  will  be  a  30,000-hp.  Francis  turbine  to  drive  a 
22,500-kilowatt  generator.  The  plant  will  operate  under  a 
head  of  700  feet.  The  generating  voltage  will  be  11,000  volts 
and  this  will  be  raised  to  150,000  volts  for  transmission  to 
Los  Angeles. 


An  interesting  feature  of  the  installation  will  be  the 
construction  of  the  transformers  which  are  being  built  for 
220,000  volts.  It  is  later  planned  to  change  the  entire  Big 
Creek  system  to  this  higher  voltage,  as  this  particular  plant 
can  then  be  brought  into  service  by  simply  changing  the 
taps  on  the  transformers.  Preliminary  work  has  been  done 
on  the  tunnel  and  it  is  expected  that  a  large  crew  will  be 
engaged  in  a  few  weeks,  as  it  is  desired  to  have  the  new  unit 
in  operation  for  the  summer  load  of  1921.  This  plant,  with 
the  additional  machines  now  being  installed  in  Plant  No.  2  and 
the  new  plant  on  Kern  River  now  nearing  completion,  will 
give  the  Edison  Company  75,000  kilowatts  capacity  above 
what  it  now  has. 


IDAHO  POWER  COMPANY  RATE  INCREASE 

The  public  utilities  commission  of  Idaho,  in  a  decision 
announced  June  1st,  granted  the  Idaho  Power  Company  a 
10  per  cent  increase  over  present  rates  for  electric  service  in 
the  state  of  Idaho. 

In  case  of  new  contracts  for  irrigation  service  a  20  per 
cent  increase  is  allowed,  and  it  is  pointed  out  by  the  com- 
mission that  the  hard  law  of  necessity  may  demand  a  further 
increase  on  this  item  after  the  present  year. 


COMMITTEE  TO  CHANGE  OVERHEAD  CONSTRUCTION 

RULES 

A  committee  has  been  appointed  to  change  general 
order  number  26  of  the  Railroad  Commission,  bringing  it  up 
to  date  and  including  in  it' the  requirements  of  chapter  499  of 
the  statutes  of  1911  as  amended  by  chapter  600  of  the  stat- 
utes of  1915.  Seven  years  of  experience  have  demonstrated 
that  certain  requirements  of  the  order  which  relate  to  line 
construction  should  be  revised  and  it  is  believed  by  the  com- 
mittee that  all  orders  regarding  overhead  line  construction 
should  be  under  one  cover.  At  a  recent  meeting  at  which  all 
branches  of  the  industry  were  represented  it  was  decided  that 
to  get  the  best  results  a  small  committee  should  be  appointed 
to  carry  on  the  work.  The  following  committee  was  appointed: 

Lloyd   Henly,    chairman,    California   Railroad    Commission. 

S.  J.  Lisberger,  Pacific  Gas  &  Electric  Company. 

R.    E.    Cunningham.    Southern    California    Edison    Company. 

R.    W.    Mastick,    Pacific   Telephone    &    Telegraph    Company. 

H.   B.   Bell,   San   Francisco   Oakland   Terminal   Railways. 

F.  E.  Geigel,   Southern  Pacific  Company. 

J.    E,    Fifield,   International    Brotherhood   Electrical   Workers. 

Arthur  Kempston,    Pacific   Fire   Extinguisher   Company. 

Carl   A.  Heinze,    engineer   electrical   distribution,    city  of  Los  Angeles. 

J.    E.   Macdonald,   secretary.    Joint  Pole   Committee,    Los  Angeles. 


PASADENA  TAKES  OVER  DISTRIBUTION  SYSTEM 
IN  CITY 

The  city  of  Pasadena  has  taken  over  the  distribution 
system  of  the  Southern  California  Edison  Company  within 
the  limits  of  the  municipality.  This  company  has  been  in 
competition  with  the  municipal  plant  and  to  remove  this 
condition  the  city  voted  bonds  -with  which  to  purchase  the 
lines.  The  purchase  price  was  $533,262.33  and  was  author- 
ized by  the  Railroad  Commission. 


IMPORTANT  CONTRACT  AWARDED 

Los  'Angeles  City,  through  its  Bureau  of  Power  and 
Light,  has  recently  awarded  two  important  contracts  in  con- 
nection \rith  the  further  development  of  the  acqueduct  power, 
and  with  these  awards  definite  steps  have  been  taken  for  the 
construction  of  the  San  Fernando  and  Franklin  Canyon 
plants.  The  General  Electric  Company  was  the  successful 
bidder  for  the  electrical  equipment  and  S.  Morgan  Smith 
Company  for  the  water  wheels. 

There  will  be  two  Francis  type  turbines,  each  of  45,000 
horsepower  capacity  for  the  San  Fernando  unit.  These  will 
drive  two  3500-kva.  generators.  At  the  Franklin  Canyon 
plant  there  will  be  a  3500-horsepower  turbine  to  drive  a  2500- 
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kva.  machine.  The  General  Electric  contract  includes  the 
complete  equipment  of  generators,  transformers,  and  switch- 
boards. 

The  Bureau  also  announces  that  work  will  soon  be 
started  on  a  20,000-horsepower  unit  connected  with  a  17,500- 
kva.  generator  at  San  Francisquito  Plant  Number  Two. 


CONSTRUCTION  OF  NEW  LINE 

Work  will  begin  immediately  on  the  construction  of  a 
60,000-volt  line  from  Green  Point,  the  present  terminus  of 
the  transmission  line  from  the  River  Mill  hydroelectric  plant 
of  the  Portland  Railway,  Light  and  Power  Company,  to 
Station  "B,"  the  hydroelectric  plant  of  this  company  situated 
at  the  falls  in  the  Willamette  River  at  Oregon  City.  A  fea- 
ture of  the  line  will  be  a  500-foot  span  supported  on  steel 
towers  over  the  Willamette  River  at  Oregon  City. 

This  new  line  will  not  only  permit  an  interchange  of 
current  between  the  above-mentioned  stations  but  will  supply 
additional  power  to  the  Crown  Willamette  Paper  Company 
for  a  new  paper  machine  said  to  be  one  of  the  largest  and 
finest  in  the  country.  The  machine  is  equipped  with  individ- 
ual motors  on  the  rolls  which  are  so  connected  and  controlled 
that  a  change  in  relative  speed  of  the  rolls  is  impossible,  thus 
preventing  breaking  of  the  paper. 


HETCH  HETCHY  CONTRACT  DECLARED  LEGAL 

Petitions  to  prevent  the  auditor  of  the  city  of  San  Fran- 
cisco from  paying  $276,000  to  the  Construction  Company  of 
North  America  as  the  first  payment  for  construction  work  to 
be  done  by  that  company  on  the  Hetch  Hetchy  project,  were 
denied  by  Superior  Judge  Frank  J.  Murasky.  Judge  Murasky 
stated  that  the  Board  of  Public  Works  had  full  power  to 
award  the  contract  to  the  Construction  Company  of  North 
America,  and  to  authorize  the  initial  payment  to  bind  the  con- 
tract, and  that  the  bond  of  the  Construction  Company  to  carry 
out  the  terms  of  the  contract  complied  with  all  legal  require- 
ments. It  was  the  contention  of  the  tax  payers  who  sought  to 
stop  the  payment  that  the  Board  of  Public  Works  and  Board 
of  Supei-visors  had  exceeded  their  charter's  jurisdiction  when 
they  awarded  the  contract  to  the  Construction  Company  of 
North  America  and  agreed  to  make  an  additional  payment 
before  the  actual  construction  work  began. 


ELECTRICAL  MANUFACTURERS'  COUNCIL 

The  Electrical  Manufactui-ers'  Council  has  opened  an 
office  in  the  Fifth  Avenue  Guaranty  Building,  522  Fifth  Ave., 
New  York.  This  office  will  serve  as  a  headquai'ters  for  the 
Council  and  its  work. 

The  Council  coordinates  the  work  of  constituent  organi- 
zations of  the  electrical  manufacturing  industry  and  its  activ- 
ities have  been  increased  with  the  development  of  those 
organizations  and  the  growth  of  the  industry.  The  constit- 
uent organizations  which  have  representatives  on  the  Council 
are  the  Associated  Manufacturers  of  Electrical  Supplies,  the 
Electrical  Manufacturers'  Club  and  the  Electric  Power  Club. 


EIGHT-CENT    CARFARE    ORDERED    BY    COMMISSION 
FOR  PORTLAND  RAILWAY,  LIGHT  &  POWER  CO. 

Street  car  fares  in  Portland  were  advanced  from  6  to  8 
cents  on  June  15  upon  order  of  the  Public  Service  Commission 
of  Oregon. 

Original  application  for  an  increase  in  car  fare  to  meet 
operating  expenses  and  pay  a  reasonable  return  on  the  invest- 
ment was  made  by  the  Portland  Railway,  Light  &  Power 
Company  on  August  15,  1919.  During  the  fall  a  large  amount 
of  data  was  gathered  and  a  thorough  investigation  of  the 
company's  receipts,  expenditures  and  valuation  was  made. 
As  a  result  of  these  studies  the  Commission  came  to  the  con- 
clusion that  either  greater  revenue  or  less  expenses  for  the 


company  must  be  provided,  and  chose  the  latter  method  if  it 
could  be  brought  about. 

The  Commission  pointed  out  to  the  City  Commissioners 
of  Portland  the  fallacy  of  imposing  upon  the  company  certain 
public  charges,  namely,  bridge  rentals,  franchise  taxes,  car 
licenses,  free  transportation  to  city  employes  and  paving 
charges,  and  recommended  that  the  city,  through  the  voters 
relieve  the  company  of  these  burdens,  and  also  suggested  the 
purchase  of  the  company's  tracks  in  order  to  reduce  the 
investment. 

The  city  council  declined  to  submit  the  proposal  to  buy 
the  tracks  upon  advice  of  the  city  attorney  that  it  would  be 
unconstitutional,  but  did  submit  in  the  form  of  three  measures 
the  other  recommendations  of  the  Commission.  These  reme- 
dial measures  were  emphatically  turned  down  at  a  special 
election,  leaving  the  Commission  no  alternative  but  to  increase 
the  fare.  The  operating  expenses  for  the  company  were 
shown  to  have  amounted  to  over  $300,000  per  month,  of 
which  $255,000  is  for  payi-oll  and  $16,000  taxes. 


JOBBERS'  AND  LAMP  MANAGERS'  SALES  MEETING 
The  Westinghouse  Lamp  Company  in  its  policy  to  pur- 
sue and  create  a  better  cooperative  spirit  between  its  own 
organization  and  distributors  of  Westinghouse  Mazda  lamps, 
held  a  conference  at  its  main  plant  at  Bloomfleld,  N.  J.,  on 
June  23,  24  and  25th.  The  subjects  which  were  taken  up 
for  discussion  were  as  follows: 

The  Aims  and  Purposes  of  the  Jobber-Agents  Lamp  Managers' 
Meeting:  W.  T.  Blackwell,  assistant  commercial  engineer.  Merchandising 
of  Incandescent  Lamps  by  the  Electrical  Dealers:  S.  A.  Chase,  Westing- 
house Electric  &  Manufacturing  Company.  General  Sales  Policies  of  the 
Westinghouse  Lamp  Company:  Elliot  Reid,  sales  manager.  New  Incandes- 
cent Lamps  and  Their  Fields  of  Application :  A.  R.  Bennington,  lamp 
application  division.  Testing  Incandescent  Lamps  as  a  Check  on  Quality : 
H.  S.  Dunning,  life  test  department.  Engineering  and  Research  Labora- 
tories of  the  Westinghouse  Lamp  Company  and  Their  Bearing  on  the  In- 
candescent Lamp  Industry :  Dr.  R.  E.  Myers,  chief  engineer.  Industrial 
Lighting  as  a  Field  for  Business  Building :  S.  G.  Hibben,  district  illum- 
inating engineer.  The  Functions  of  the  Branch  Agents  and  Developing  a 
Distribution  System :  W.  W.  Briggs,  manager  New  York  district  office. 
Value  of  the  Service  Record:  C.  R.  Ramsey.  The  Westinghouse  Lamp 
Company's  Plants  and  New  Additions:  H.  S.  Black,  assistant  general 
manager.  Lamp  Transportation  Situation :  G.  C.  Clark,  transportation 
manager.  How  the  Commercial  Engineering  Department  Can  Aid  the 
Lamp  Agent :  W.  T.  Blackwell,  assistant  commercial  engineer.  How  to 
Use  the  Advertising   Service :     F.    W.   Prince,   advertising   manager. 

A  discussion  on  Merchandising  Incandescent  Lamps  and 
Handling  Lamp  Stocks  by  C.  Beard,  sales  department,  in- 
cluded the  inspection  of  lamp  exhibits  which  were  made  up 
of  a  number  of  exhibition  devices  that  are  used  in  the  various 
electrical  shows  and  conventions,  and  also  a  number  of  typical 
window  displays  for  featuring  incandescent  lamps. 


PACIFIC  GAS  &  ELECTRIC  BUY  MORE  WATER  RIGHTS 

Through  the  Mount  Shasta  Power  Corporation,  which 
is  one  of  its  subsidiaries,  the  Pacific  Gas  &  Electric  Company 
have  sought  the  permission  of  the  Railroad  Commission  of 
California  to  purchase  the  property  and  water  rights  on  Fall 
river  ovnied  by  the  California  Power  and  Manufacturing  Com- 
pany. Fall  river  is  the  principal  tributary  of  Pit  river  and 
its  main  source  of  supply,  and  it  is  claimed  by  the  Pacific  Gas 
&  Electric  Company  that  the  acquisition  of  these  water  rights 
will  make  most  effective  the  use  of  the  waters  of  Fall  river 
and  the  early  development  of  power  on  Fall  and  Pit  rivers. 
The  plans  of  the  company  call  for  the  development  of  approx- 
imately 400,000  hp.  on  what  will  be  known  as  the  Pit  river 
development,  but  which  includes  power  houses  on  both  the 
Pit  and  Fall  rivers. 


SAN  FRANCISCO  CONTRACTOR-DEALERS  MOVE  INTO 
NEW  QUARTERS 

On  account  of  increased  activities  and  an  ever-increasing 
membership  the  San  Francisco  Association  of  Electrical  Con- 
tractors and  Dealers  have  moved  from  the  Call  Building  and 
taken  over  the  entire  top  floor  of  the  Journal  of  Commerce 
Building,  163  Jesse  Street. 
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BRITISH    RAILROAD    OFFICIALS    INSPECT    CHICAGO- 
MILWAUKEE  ELECTRIFICATION 

Sir  Vincent  Raven,  chief  mechanical  engineer  of  the 
British  railroad  systems,  accompanied  by  his  chief  designer, 
R.  J.  Robson  and  M.  Lydal,  consulting  engineer,  all  of  the 
London  and  Northeastern  Railroad,  have  just  completed  a 
trip  over  the  system  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railroad.  The  trip  was  made  for  the  pui-pose  of  inspecting 
the  recently  completed  electrification  as  the  English  railroad 
is  considering  the  electrification  of  its  lines  to  a  greater  ex- 
tent than  ever  before.  According  to  Sir  Vincent  Raven,  at 
the  present  time  there  are  seventy-four  miles  of  electrified 
lines  and  plans  have  been  made  to  start  work  at  once  on  the 
electrification  of  one  hundred  and  twenty  miles  of  line.  The 
trip  over  the  Cascades  convinced  the  visiting  engineers  of  the 
efficiency  of  the  type  of  locomotive  used  by  the  Chicago- 
Milwaukee  and  without  doubt  this  type  of  engine  will  be 
adopted  by  the  English  railroad.  The  visiting  engineers  were 
accompanied  by  H.  E.  Byram,  president  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Railroad,  and  by  H.  B.  Earling,  vice- 
president  of  the  same  line. 


IS  THIS  ANOTHER  FAKE  ELECTRICAL  DEVICE? 
Letter  to  the  Editor 

Editor   Journal   of   Electricity — Sir: 

Referring  to  the  matter  of  a  stock  selling  scheme  at  Denver,  Colo- 
rado, where  a  new  generator  is  being  exploited,  alleged  to  produce  twice 
as  much  light  as  any  other  generator  with  the  same  engine  or  engine 
power  applied,  I  am  pleased  to  present  the  following  facts  for  general 
public  information. 

I  have  read  a  piece  of  literature  put  out  by  the  Sethman  Electric  & 
Manufacturing  Company  of  Denver,  in  which  among  other  things  it  is 
stated  this  generator  will  cut  the  cost  of  fuel  required  for  operation  in 
half.  The  statement  is  also  made  that  this  generator  will  be  universally 
adopted  owing  to  its  economy  of  operation  and  installation.  If  this  gen- 
erator will  do  one-tenth  of  what  is  claimed  for  it,  I  am  sure  you  will 
agree  with  me  that  it  should  receive  the  recognition  of  the  electrical  press. 
If  on  the  other  hand  it  is  a  fraud,  as  I  am  thoroughly  convinced,  the 
electrical  fraternity  will  also  be  very  much  interested,  as  considerable 
stock  has  been  sold  in  this  scheme,  thereby  affecting  detrimentally  the  sale 
of  securities   in  any  bona   fide   electrical    venture. 

Mr.  George  H.  Sethman,  a  consulting  electrical  engineer  of  Denver, 
is  the  inventor  of  the  generator  in  question.  A  small  shop  has  been  set 
up  on  Tremont  Street,  Denver,  in  which  some  ten  or  twenty  old  induction 
motors  of  General  Electric  and  Westinghouse  manufacture  have  been  dis- 
assembled and  new  windings  inserted  in  the  stator ;  the  usual  squirrel  cage 
rotor  has  been  replaced  by  salient  pole  field,  and  a  small  exciter  made  up 
for  each  outfit  to  furnish  excitation  for  this  field.  It  is  claimed  by  the 
manufacturers  that  in  each  phase  there  is  inserted  suitable  reactance 
capacity  and  short  circuited  coils  to  so  modify  the  wave  form  produced 
by  this  machine  that  the  first  half  of  each  cycle  consists  of  a  iMjwer  im- 
pulse, as  usual  with  60  cycle  machines,  which  takes  full  energy  from  the 
prime  mover.  It  is  claimed  that  with  this  new  generator  the  last  half  of 
each  cycle  takes  no  power  from  the  prime  mover,  but  is  a  surge  impulse 
created  by  the  combination  of  capacity  inductance  and  short  circuited  coils 
in  the  winding.  The  current  is  thus  sustained  through  the  electrical 
devices  in  its  circuit  without  the  expenditure  of  energy  from  the  prime 
mover.  The  inventor,  when  asked  by  the  writer  how  energy  was  again 
stored  up  in  the  indu-ctance  capacity  and  short  circuited  coil  without  de- 
tracting from  the  energy  output  on  the  next  cycle,  stated  in  a  whisper 
that  "right  there  was  where  Dr.   Steinmetz  fell  down." 

A  demonstration  is  given  by  the  inventor  every  other  evening,  in 
which  one  of  the  apparently  convincing  tests  is  to  apply  to  one  of  the 
fields  of  a  stationary  machine  60  cycle  current  from  the  armature  of 
another  machine.  By  connecting  different  banks  of  lamps  to  different 
armature  conductors  on  the  stationary  machine,  and  slowly  turning  by 
hand  the  field  of  this  machine,  the  various  banks  of  lamps  are  slowly 
lighted  in  rotation  as  the  field  passes  by  their  armature  coils.  This 
demonstration  is  made  out  to  prove  that  with  the  new  generator  in  opera- 
tion, no  one  light  or  electrical  device  on  its  circuits  received  energy  all 
the  time,  thus  cutting  down  the  power  input  of  the  prime  mover. 

The  generator  is  driven  by  a  small  gas  engine  which,  it  is  stated, 
will  at  the  altitude  of  Denver  only  cai-ry  half  the  load  which  is  apparently 
caused  by  the  lamps.  Absolutely  no  instruments  are  connected  into  the 
circuit  at  any  point  nor  will  the  inventor  allow  of  such  connection.  Time 
and  again  efforts  have  been  made  by  various  parties,  including  the  winter, 
to  obtain  some  test  at  the  demonstration  room  which  would  actually  show 
the  energy  input  into  the  generator,  but  despite  numerous  promises  made 
by  the  inventor  that  proper  arrangements  would  be  made  for  such  tests, 
it  has  never  been  possible  for  any  outsider  to  obtain  readings  which 
would  be  of  value  in  determining  the  actual  merits  of  the  machine. 

In  the  discussion  accompanying  each  demonstration  the  inventor 
claims  that  he  is  in  continual  correspondence  with  Dr.  C.  P.  Steinmetz, 
and  that  some  time  ago  Dr.  Steinmetz  gave  him  three  afternoons  for  a 
discussion  of  the  merits  of  this  new  machine.  It  is  claimed  that  on  the 
last  afternoon  Dr.  Steinmetz  practically  gave  up  in  despair,  stating  to  the 
inventor  that  while  he  could  not  quite  fathom  all  the  mysteries  of  the 
machine,  yet  he  could  state  that  it  was  a  most  remarkable  device.  The 
writer  wrote  Dr.  Steinmetz  the  above  facts,  and  received  a  wire  as  fol- 
lows from  the  Doctor  himself: 

"Never  heard  of  Sethman  and  know  nothing  of  the  alleged  facts." 
The  only  installation  of  one  of  these  machines  which  the  writer 
was  able  to  find  was  at  Ault,  Colorado,  a  small  town  which  had  installed 
this  generator  in  its  municipal  pumping  plant.  The  generator  was  run 
by  belt  from  a  jack  shaft,  from  which  were  also  running  two  of  the  city 
pumps.  This  jack  shaft  was  driven  by  a  large  gas  engine  and  there  was 
absolutely  no  means  of  determining  how  much  ix)wer  was  being  delivered 


to  the  generator  by  this  engine.  Notwithstanding  this  fact,  great  claims 
were  made  by  the  inventor  as  to  the  actual  consumption  of  oil  used  in 
driving  this  engine  and  generator.  About  three  months  ago  the  writer 
went  up  to  Ault  and  made  careful  tests  on  one  of  the  circuits  running  off 
this  machine,  using  a  bank  of  lamps  and  instruments  which  had  been 
carefully  calibrated  at  the  Denver  Gas  &  Electric  Company's  laboratory 
at  Denver.  As  was  expected,  there  was  absolutely  no  difference  between 
energy  input  to  these  lamps  at  their  normal  voltage  on  this  new  genera- 
tor and  from  an  ordinary  60-cycle  generator  at  Denver,  or  on  a  direct 
current  machine  of  same  voltage. 

One  laughable  claim  which  has  been  made  by  the  inventor  was  that 
with  his  generator  only  1850  volts  were  necessary  on  the  primary  side  of 
a  standard  10  to  1,  2200  to  110/220-volt  transformer,  thus  saving  350  volts, 
as  he  said.  A  small  10  to  1  transformer  was  taken  to  Ault  by  the  writer, 
and  of  course  it  was  found  that  2200  volts  was  required  to  obtain  110/220 
on  the  secondary  side,  even  with  the  new  generator  and  its  peculiar  wave 
shape. 

The  above  facts  were  discussed  by  the  writer  with  the  District  At- 
torney at  Denver,  and  it  was  finally  decided  advisable  to  have  the  American 
Institute  of  Electrical  Engineers  initiate  action  against  the  inventor  by 
confirming  and  publishing  the  above  facts,  thereby  interesting  stockholders 
LO  bring  suit  in  their  own  behalf  against  the  stock  company  promoting 
this  scheme.  The  A.  I.  E.  E.  investigated  the  matter  and  wrote  Dr.  Seth- 
man, demanding  that  he  appear  before  them  and  explain  his  machine  in 
detail,  and  that  he  allow  tests  to  be  made  by  the  Institute,  or  they  would 
take  necessary  action  to  have,  him  expelled  from  the  Institute  for  unethical 
conduct.  No  action  was  taken  by  Mr.  Sethman  which  could  be  interpreted 
as  an  endeavor  to  "make  good,"  ■  and  therefore  on  May  8,  at  a  regular 
meeting  of  the  Denver  section  of  the  A.  I.  E.  E.,  a  petition  for  Mr. 
Sethnian's  expulsion  from  the  A.  I.  E.  E.  was  signed  and  sent  to  the 
national  headquarters.  That  same  evening  a  letter  was  read  before  the 
Institute  from  Mr.  Sethman,  in  which  it  was  stated  that  the  Denver  section 
of  the  Institute  had  not  treated  Mr.  Sethman  properly,  and  its  conduct  had 
been  such  that  he  did  not  care  to  be  associated  with  them  any  more,  and 
therefore  was   sending  in  his  resignation  from   the  Institute. 

A  large  amount  of  stock  has  been  issued  by  the  company  promoting 
this  generator,  and  from  all  the  information  which  I  have  been  able  to 
gather,  I  believe  it  is  conservative  to  state  that  at  least  $100,000  worth 
has  been  sold.  In  fact,  it  is  quite  well  understood  in  Denver  that  some 
$200,000  worth  of  stock  has  been  disposed  of. 

One  of  the  most  interesting  phases  of  the  investigation  which  I 
have  made  of  this  scheme  is  the  ease  with  which  such  a  scheme  can  be 
promoted  among  the  more  intelligent  class  of  a  community.  Men  who 
admit  that  they  know  absolutely  nothing  about  electricity,  and  w^ho  usually 
can  be  credited  with  acting  upon  intelligent  impulses,  have  without  con- 
sultation with  any  one  who  understands  electricity  and  its  applications, 
purchased  from  $1,000  to  $5, 000, worth  of  stock  in  this  generator.  To  put 
one's  good  money  into  the  promotion  of  something  about  which  you  know 
nothing  at  all,  seems  to  be  such  a  common  occurrence  these  days  that 
several  electrical  men  with  whom  I  have  discussed  this  scheme,  have  said: 
"Why  bother  your  head.  Smith,  about  such  things?  If  the  suckers  don*t 
put  their  money  into  this  scheme,  they  will  put  it  into  another  one,  any- 
way. So  what's  the  use  of  worrying  your  head  about  it?"  I  have  heard 
the  above  statements  so  frequently  during  the  past  few  months  that  it 
occurs  to  me  the  electrical  press  can  well  afford  to  bring  this  matter 
to  the  attention  of  the  public.  If  in  the  particular  case  of  the  Sethman 
generator  the  press  can  be  of  assistance  in  running  this  matter  down, 
and  if  it  is  a  fake,  they  will  materially  assist  in  the  pi*omotion  of  any  new 
electrical   undertakings  which   deserve  our   support. 

W.    C.    SMITH, 
Transformer    Sales    Engineer, 
General  Electric  Co.,  San  Francisco. 
June  17.  1920. 


TRADE   NOTES 
New  Sales  Manager  — 

Schweitzer  and  Conrand,  Inc.,  manufacturers  of  high 
voltage  protective  and  switching  equipment,  of  Chicago, 
announce  that  Mr.  R.  Roth,  formerly  of  Lewis  &  Roth,  Phila- 
delphia, has  come  into  their  organization  as  sales  manager. 

New  Engineering  Firm  Established  — 

Cope,  Rand,  Means  Company  is  the  name  of  a  new  engi- 
neering firm  established  by  T.  H.  Means,  irrigation  engineer, 
and  E.  L.  Cope,  consulting  engineer,  both  of  San  Francisco. 
Lieut.-Col.  L.  H.  Rand,  Engineer  Corps,  U.  S.  A.,  formerly 
at  San  Francisco  and  recently  transferred  to  Camp  Dodge, 
Iowa,  also  has  an  interest  in  the  firm.  Both  Mr.  Means  and 
Mr.  Cope  have  long  maintained  independent  offices  in  San 
Francisco  for  consulting  engineering  work  and  are  very  well 
known  throughout  the  state.  Hydraulic  and  structural  engi- 
neering is  the  specialty  announced.  The  offices  will  be  in  the 
Holbrook  Building. 

Industrial  Division   Manager  — 

William  R.  Marshall  has  been  appointed  manager  of  the 
Industrial  Division,  New  York  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  to  succeed  Harlan  A. 
Pratt,  who  has  resigned  to  become  sales  manager  of  the 
Atlantic  Elevator  Company  of  New  York. 

Change  of  Ownership  — 

The  plant  of  the  Chase-Shawmut  Company,  Newbury- 
port,  Mass.,  has  been  purchased  by  Mr.  Sears  B.  Condit,  Jr., 
president  of  the  Condit  Electrical  Manufacturing  Company, 
South  Boston,  Mass. 
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(In  mines  which  use  direct  current  from  a  motor-generator  set,  the  necessity  of  a  switchboard 
operator  can  be  eliminated  by  the  use  of  the  automatic  control  panel  described  on  this  page, 
since  this  makes  possible  the  control  of  power  from  some  remote  point. — The  Editor.) 


35 


s 


AUTOMATIC  CONTROL  FOR  MOTOR-GENERATOR 

SETS 
In  mines  and  other  places  where  the  direct  current 
supply  is  obtained  from  a  motor-generator  set,  it  is  frequently 
advantageous  to  control  the  power  equipment  from  some  re- 
mote point,  thus  eliminating  the  necessity  of  an  attendant  at 
the  switchboard.  Several  mines  are  using  with  their  motor- 
generator  sets  an  automatic  control  panel,  shown  in  the  illus- 
trations, which  has  all  the  protective  features  used  in  the 
small  modem  switchboard,  and  may  be  controlled  from  any 
remote  point  by  means  of  an  ordinary  snap  switch. 


View  of  the  board  from  the  front,  showing  the  circuit  breakers  and  the 
oil  switches."  which  consist  of  an  operating  magnet  of  the  clapper  type 
M'hich  is  mounted  on  the  supporting  frame  of  the  switch  and  drives  the 
switch  mechanism  by  means  of  a  connecting  rod  extending  through  the 
top  of  the  case. 

This  automatic  equipment,  which  is  manufactured  by 
The  Cutler-Hammer  Manufacturing  Company,  consists  of  the 
necessary  circuit  breakers,  switches,  relays,  fuses  and  record- 
ing instruments  mounted  on  slate  panels  carried  on  a  floor 
type  frame.  The  primary  equipment  of  the  control  panel 
shown  in  the  illustrations  consists  of  a  hand  operated  oil 
circuit  breaker  provided  with  inverse  time  overload  attach- 
ments, a  phase  failure  and  phase  reversal  relay,  and  an  auto- 
matic starter  of  the  auto-transformer  type.  This  is  to  be 
used  with  induction  motors,  but  the  same  general  equipment 
with  a  few  slight  changes  can  be  used  with  motors  of  the 
synchronous  type.  On  the  direct  current  side  a  knife  switch, 
voltmeter  and  ammeter  with  the  necessary  fuses,  and  an 
automatic  reclosing  circuit  breaker  are  provided. 


With  the  remote  control  switch  "on"  the  controller  may 
be  operated  by  merely  closing  the  main  line  oil  circuit 
breaker,  or  the  breaker  may  be  left  closed  and  the  equipment 
operated  by  means  of  the  remote  control  switch.  The  closing 
of  the  main  circuit  breaker  effects  the  closing  of  the  phase 
failure  and  reversal  relay,  unless  one  or  more  of  the  phases 
are  open  or  reversed,  in  which  case  the  abnormal  condition 
must  be  removed  from  the  line  before  the  relay  will  close. 
This  relay  has  also  the  characteristics  of  a  voltage  relay,  so 
the  equipment  will  not  operate  if  the  line  voltage  is  very 
low.  After  the  relay  closes,  the  automatic  starter  connects 
the  motor  through  an  oil  switch  to  the  low-voltage  taps  of  an 
auto-transformer.  When  the  equipment  has  come  up  to 
speed,  the  oil  switch  opens  and  a  second  oil  switch  connects 
the  motor  directly  to  the  supply  line,  at  the  same  time  com- 
pleting a  circuit  to  the  closing  coil  of  the  automatic  reclosing 
circuit  breaker,  which  immediately  closes,  establishing  the 
generator  voltage  on  the  direct  current  feeders.  In  case  of 
an  overload  on  the  direct  current  side,  the  circuit  breaker 
opens,  and  recloses  when  the  overload  is  removed.  The  oil 
switches  used  on  this  equipment  consist  of  an  operating  mag- 
net of  the  clapper  type  which  is  mounted  on  the  supporting 
frame  of  the  switch  and  drives  the  switch  mechanism  by 
means  of  a  connecting  rod  extending  through  the  top  of  the 
case.  Both  the  stationary  and  moving  contacts  of  the  switch 
are  carried  on  square  insulated  shafts  and  are  easily  ac- 
cessible. 

These  control  panels  can  be  furnished  in  different  ca- 
pacities up  to  300  kw.  and,  when  so  desired,  can  be  built  for 
operating  two  motor-generator  sets  in  parallel. 


BOOKS  AND  BULLETINS 


The  Engineering  Index 

One  of  the  most  useful  and  satisfactory  of  annual  tech- 
nical publications  is  the  Engineering  Index,  the  1919  volume 
of  which  has  just  been  issued.  As  a  complete  guide  to  the 
engineering  literature  of  the  year,  it  supplies  a  very  definite 
need  in  the  technical  world,  and  its  data  is  so  arranged  as  to 
be  accessible  for  easy  and  immediate  reference. 

This  volume  contains  over  12,000  references  to  nearly 
700  engineering  and  allied  technical  publications.  It  is  thus 
a  comprehensive  guide  to  the  engineering  literature  of  1919 
and  a  book  of  considerable  value  to  members  of  the  pro- 
fession. 

Book  on  Water  Power 

A  book  on  "Water  Powers  of  Great  Salt  Lake  Basin"  is 
being  compiled  by  Ralph  S.  Woolley,  engineer  of  the  United 
States  Geological  Survey.  This  is  said  to  be  the  first  book 
of  its  kind  ever  published.  It  will  cover  in  detailed  description 
the  factors  entering  into  the  proper  utilization  of  streams  in 
Salt  Lake  and  other  valleys. 

More  than  60  per  cent  of  the  field  work  in  connection 
with  the  gathering  of  the  data  has  been  done  by  Mr.  Woolley, 
and  nearly  15  per  cent  has  already  been  written.  It  is  ex- 
pected that  it  will  be  completed  this  summer,  after  which  it 
will  be  placed  on  file  throughout  the  country  as  a  reference  on 
the  Great  Salt  Lake  basin.  This  book  will  contain  a  complete 
report  of  every  stream,  as  to  water  power  possibilities. 
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(The  Northwest  reports  plans  for  the  construction  of  an  enormous  industrial  plant  on  the 
Columbia  river  as  a  result  of  the  signing  of  the  water  power  bill,  and  also  the  construction  of 
a  power  house  in  British  Columbia,  where  400,000  hp.  will  be  developed.  An  encouraging  report 
concerning  water  in  the  big  Lake  Spaulding  reservoir  is  among  other  Pacific  Central  items  and 
municipal  purchase  of  an  electrical  distribution  system  is  reported  from  the  Southwest.  Inter- 
mountain  items  contain  reports  of  new  power  line  construction,  the  installation  of  electrical 
mining  equipment  and  plans  for  improved  street  lighting. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

TACOMA,  WASH.— The  council  has  passed  an 
ordinance  calling  for  street  lamps  on  concrete 
posts  on  North  26th  Street. 

TACOMA,  WASH.— The  final  step  has  been 
taken  in  authorization  of  the  Lake  Cushman 
power  project,  an  ordinance  having  been  intro- 
duced for  condemnation  of  the  property  required. 

KLAMATH  FALLS,  ORE.— Eeorganization  of 
Oregon- California  Power  Company  will  include 
floating  a  $10,000,000  bond  issue  of  which 
$1,842,000  will  be  disposed  of  at  once  for  im- 
provements. 

BELLINGHAM,  WASH.— The  Puget  Sound 
Power  &  Light  Company  is  to  start  at  once 
laying  double  track  on  Cornfall  avenue  and 
doing  other  work  in  the  nature  of  paving  and 
so  forth,  at  a  cost  of  about  $40,000. 

TACOMA,  WASH.— The  building  of  the  Ta- 
coma  Railway  &  Power  Company  has  been  dam- 
aged by  fire  to  the  extent  of  $60,000  and  the 
heating  plant  of  the  Tacoma  District  Heating 
Company  was  also  damaged  to  approximately  the 
same   extent. 

KLAMATH  FALLS,  ORE.— The  land  owners 
of  the  Klamath  Drainage  District  have  instructed 
the  directors  to  authorize  the  issuance  of  $200,- 
000  in  bonds  for  the  construction  of  a  drainage 
system  for  the  20,000  acres  of  land  in  the  dis- 
trict. The  bonds  bear  6  per  cent  interest,  and 
extend  over  a  period  of  15  years.  The  first 
$10,000  will  be  retired  in  five  years. 

SEATTLE,  WASH.— Construction  of  two  sub- 
ways and  an  elevated  trestle  in  the  downtown 
district  and  reduction  to  a  minimum  and  pos- 
sibly the  entire  elimination  of  operation  of  sur- 
face cars  in  the  business  section  of  Second  and 
Third  avenues  are  features  of  recommendations 
soon  to  be  made  to  the  mayor  and  city  council 
by   the   city   engineering   department. 

SEATTLE,  WASH. — Decision  was  reached  by 
the  council  utilities  committee  to  call  upon  the 
city  engineer  for  a  report  as  to  the  feasibility 
and  safety  of  the  plan  submitted  by  Superin- 
tendent of  the  Lighting  Department  J.  D.  Ross, 
to  develop  hydroelectric  power  at  Cedar  Lake 
by  construction  of  an  8500-ft.  tunnel  from  the 
bottom  of  the  lake  to  the  power  plant  on  Cedar 
river. 

MEDFORD,  ORE.— Bolen  Creek  Mining  Com- 
pany has  filed  application  with  the  state  engi- 
neer for  permission  to  appropriate  ten  second- 
feet  of  water  from  Sucker  Creek  for  the  devel- 
opment of  power  for  manufacturing  lumber  for 
power  purposes.  Canals,  pipe  line,  water  wheel 
and  six  miles  of  flume  will  be  required.  The 
estimated  cost  is  $8,000.  Work  is  to  start  on 
October  1. 

SEATTLE.  WASH.  —  Declaring  that  many 
Seattle  industries  and  most  of  63,000  consumers 
of  city  light  will  be  without  electric  current  at 
the  end  of  40  days  unless  additional  fuel  oil  for 
the  Lake  Union  steam  power  plant  is  obtained. 
Superintendent  J.  D.  Ross  on  June  19  asked 
the  United  States  Shipping  Board  to  furnish  a 
tanker  for  use  in  transix)rting  oil  to  Seattle  for 
the  eity*s  use. 

VANCOUVER,  B.  C.~Calling  for  the  event- 
ual expenditure  of  $30,000,000.  development  of 
Bridge  river  power  site  near  Lillooet  is  in  its 
initial  stages,  surveying  and  preliminary  work 
now  being  under  way.     Plans  call   for  a  tunnel 


one  and  one-half  miles  long  under  Mission 
Mountain,  discharging  into  Seaton  Lake.  The 
fall  will  be  1400  feet  and  the  estimated  horse- 
power to  be  developed  is  400,000. 

SPOKANE,  WASH.— One  of  the  largest  pro- 
jects of  the  West  which  will  be  developed  as  a 
result  of  the  signing  of  the  water  power  bill  by 
President  Wilson  will  be  at  Priest  Rapids  on 
the  Columbia  river  in  Washington,  where  H.  J. 
Pearce  and  associates  are  planning  to  install  an 
industrial  plant.  Initial  investment  will  be 
$5,000,000  but  it  will  require  three  times  this 
amount  before  the  project   is  completed. 

SEATTLE,  WASH.— Seven-cent  car  fare  has 
become  effective  on  the  Rainier  Valley  street 
car  lines  inside  the  city  limits  by  order  of  the 
State  Public  Service  Commission.  The  new 
schedule  also  includes  elimination  of  commuta- 
tion tickets  to  Renton,  which  have  formerly 
been  sold  at  the  rate  of  two  for  25  cents.  The 
fare  to  Renton  is  now  15  cents  straight.  Fif- 
teen-ticket tokens  will  be  sold  for  $1.00  but  do 
not  carry  with  them  the  ti-ansfer  privilege. 

SEATTLE,  WASH.— The  city  council  adopted 
Councilman  William  Hickman  Moore's  ordinance 
authorizing  and  directing  Mayor  Caldwell  to  in- 
vestigate the  $15,000,000  traction  deal  and  ap- 
propriating $10,000  to  defray  the  expense  of  the 
investigation.  The  ordinance  was  passed  with 
an  emergency  clause  attached,  in  which  form 
approval  by  the  mayor  will  be  necessary  in 
order  to  make  the  measure  effective.  Under  the 
ordinance  as  passed,  Mayor  Caldwell  will  have 
free  reins  and  the  supix>rt  of  the  cou'ncil  in  his 
investigation  of  the  negotiations  leading  up  to 
the  traction   purchase. 

SPOKANE,  WASH.— Light  and  power  rates 
to  commercial  users  who  use  but  a  small  amount 
of  electricity  are  to  be  raised  50  per  cent,  accord- 
ing to  a  letter  received  by  Mayor  Fleming  from 
the  Public  Service  Commission.  The  proposed 
new  schedule  would  become  effective  on  July  15. 
Mayor  Fleming  indicated  that  there  would  prob- 
ably be  no  protest  to  prevent  the  new  rates 
going  into  effect  as  but  few  industrial  users  of 
power  are  concerned.  Private  homes  are  not 
concerned  in  any  manner  in  the  proposed  in- 
crease. The  rate  affects  all  commercial  ac- 
counts, including  those  of  mercantile  establish- 
ments, offices,  public  buildings,  board  and  room- 
ing houses  and  apartments  where  there  is  a 
master  meter  for  all  tenants.  In  commenting  on 
the  change  Mayor  Fleming  said:  "Unless  some- 
thing special  comes  up  in  regard  to  the  change, 
we  will  not  protest  it.  If  those  affected  make 
a  complaint  it  might  be  necessary  to  contest 
the  proposed  r^se.  However,  unless  this  is 
done,  it  will  go  into  effect.  It  is  probable  that 
there  are  too  few  affected  to  make  a  fight 
worth  while  when  it  is  pi-obable  no  results  for 
the  better  could  be  gained  by  protest." 

SEATTLE,  WASH.— Mayor  Hugh  M.  Caldwell 
of  Seattle  has  signed  the  ordinance  providing 
for  a  614-cent  and  a  10-cent  fare  on  city  street 
cars,  making  the  bill  effective  Monday,  July  19, 
thirty  days  from  the  date  of  his  appi-oval. 
Although  originally  passed  by  the  city  council 
on  July  14  as  an  emergency  measure,  to  become 
effective  on  the  Mayor's  an^roval,  Corporation 
Counsel  Walter  F.  Meier  has  ruled  that  as  it 
stands,  it  cannot  become  a  law  until  a  month 
has    elapsed.      The    new    fare    provides    (or    the 


following  rules  on  city  cars:  Ten  cent  cash 
fare ;  seven  and  one-half  cent  cash  fare  for 
each  of  two  persons  riding  together;  six  and 
one-quarter  cent  metal  tokens,  each  good  for 
one  fare,  to  be  sold  on  all  cars  in  lots  of  four 
for  25  cents,  8  for  50  cents,  16  for  $1,  but  not 
singly ;  free  transfers  with  cash  or  token  fares ; 
three-cent  fares  for  school  children,  except  that 
two  may  ride  for  a  nickel ;  ten  school  tokens 
for  25  cents.  According  to  estimates  prepared 
by  General  Superintendent  D.  W.  Henderson  of 
the  street  railway,  the  advance  fares  will  result 
in  an  additional  revenue  of  $123,190  a  mo.nth 
or  $1,478,280  a  year,  for  the  street  railway.  A 
supply  of  2,000,000  metal  tokens  was  ordered 
last  week  at  a  cost  of  $17,000  and  is  now  being 
made  by  Joseph  Mayer  Brothers,  Inc.,  who 
agreed  to  furnish  them  in  lots  of  50,000  a  day 
within  three  weeks. 

THE  PACIFIC  CENTRAL  DISTRICT 

SAN,  FRANCISCO,  CAL.— All  but  a  small 
fraction  of  the  Pacific  Gas  &  Electric  7  per  cent 
bonds  have  been   sold. 

MADERA,  CAL.— F.  M.  Carter,  recently  with 
the  Happy  Valley  irrigation  district,  has  been 
appointed  resident  engineer  for  the  Madera  irri- 
gation   district. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  & 
Electric  Company  declared  its  usual  quarterly 
dividend  of  1%  per  cent  on  common  stock  of 
record   June   30,    payable   July    15. 

VALLEJO,  CAL.— The  Vallejo  Electric  Light 
and  Power  Company  has  purchased  the  property 
opposite  the  new  Virginia  theater,  known  as 
lot  11,  block  283.  It  is  the  plan  of  the  electric 
company  to  erect  a  modern  three-story  electric 
light   office  building. 

NAPA.  CAL. — The  city  council  passed  a  reso- 
lution authorizing  the  mayor  and  city  attorney 
to  negotiate  with  Oliver  Hoffman  for  the  pur- 
chase of  his  water  rights  in  Milliken  canyon, 
and  to  acquire  his  real  estate  known  as  the 
"Old  Murray  Place."  This  means  Napa  will 
have   a   municipal    water   plant. 

REDDING,  CAL. — The  strike  of  electrical 
workers  in  the  shops  of  the  Pacific  Gas  &  Elec- 
tric Company,  which  was  declared  on  May  27, 
ended  when  the  foreman  announced  36  of  the 
strikers  had  returned  to  work.  The  balance 
of  the  men  who  quit  are  expected  to  return 
directly. 

RED  BLUFF,  CAL. — A  decision  to  submit  a 
proposition  for  municipal  ownership  of  the  water 
system  to  the  voters  here  was  reached  at  the 
meeting  of  the  city  council  recently.  The  move- 
ment follows  in  the  wake  of  a  raise  in  rates 
granted  to  the  Antelope  Creek  and  Red  Bluff 
Water   Company. 

SAN  FRANCISCO,  CAL.— The  Railroad  Com- 
mission authorizes  the  East  Bay  Water  Com- 
pany to  dispose  of  approximately  2000  acres  of 
land  in  Contra  Costa  county  owned  by  the  com- 
pany, but  not  needed  in  the  operation  of  its 
water  plant.  The  land  is  located  in  the  vicinity 
of  Pijlole  and  San  Pablo. 

STOCKTON,  CAL. — Provident  Irrigation  Dis- 
trict emergency  steam  plant  of  2,000  hp.  capac- 
ity, to  meet  the  power-  shortage  of  this  summer 
in  California,  has  been  put  into  successful  op- 
eration after  a  remarkably  short  time  for  con- 
struction work,  which  commenced  April  1,  1920. 
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The  plant  is  modern  and  complete  in  every  re- 
spect and  has  been  designed  and  installed  under 
the  direction  of  R.  W.  Van  Norden,  consulting 
engineer,  and  Leonard  F.  Yondall,  contractor  of 
Stockton.    California. 

MARYSVILLE,  CAL.— A  ranch  completely 
operated  by  electricity  is  to  be  found  in  Garden 
valley  at  Camptonville,  near  here,  according  to 
Frank  Gates,  local  Y.  M.  C.  A.  secretai*y.  who 
retu-rned  from  that  place,  where  he  has  been 
preparing  to  establish  the  Y.  M.  C.  A.  summer 
camp.  It  is  the  ranch  of  Harold  Nelson.  Gates 
declared  Nelson  has  all  the  machinei*y  on  the 
ranch  operated  by  electricity,  and  that  his  home 
and  outbuildings  are  brilliantly  lighted.  The 
power  is  obtained  from  a  dynamo  operated  by 
a    mountain    stream. 

SAN  FRANCISCO,  CAL.— Complaining  that 
the  Western  Gas  &  Electric  Company  has  in- 
vaded territory  claimed  by  it,  the  Pacific  Gas  & 
Electric  Company  requested  the  Railroad  Com- 
mission to  forbid  the  Western  company  from 
constructing  a  2300-volt  service  line  in  the  so- 
called  "Boggs  Tract,"  west  of  the  city  of 
Stockton.  The  Pacific  company  alleges  that  the 
privilege  of  occupying  this  field  of  sei-vice  was 
originally  granted  to  the  Oro  Electric  Corpora- 
tion, which  has  been  assimilated  by  the  Pacific 
Gas   &    Electric   system. 

ALTA,  CAL. — Notwithstanding  all  predictions 
of  water  shortage  and  drought  which  have  been 
freely  circulated,  there  now  appears  to  be  suffi- 
cient water  impounded  to  furnish  the  normal 
demand  this  season.  According  to  W.  J.  Eddy, 
superintendent  of  the  Pacific  Gas  &  Electric 
Company's  ditches  and  reservoirs  in  the  Drum 
district,,  the  storage  reservoirs  at  Lake  Spaulding 
were  spilling  from  May  20th  until  the  early 
part  of  June.  Elddy  says  the  supply  of  water  , 
is  as  abundant  as  that  of  last  year,  and  should 
last  until   late  in  October. 

SAN  FRANCISCO,  CAL.— A  complaint  has 
been  filed  with  the  Railroad  Commission  by  the 
city  of  Stockton  against  the  Southern  Pacific 
Company,  Western  Pacific  Railroad  Company, 
Santa  Fe  and  the  Stockton  Electi'ic  Railroad 
Company  asking  that  the  railroad  companies  be 
required  to  build  subways  at  a  number  of  points 
in  the  city  of  Stockton,  The  complaint  announces 
the  puriK)se  of  the  municipal  government  of 
Stockton  to  make  preparations  for  a  greater 
growth  of  the  city  by  clearing  the  arteries  of 
transi)ortation  of  many  grade  crossings  that  at 
present  involve  delay  as  well  as  danger. 

MADERA,  CAL. — A  dam  for  the  Madera  irri- 
gation district  will  be  designed  by  Louis  C.  Hill 
of  the  firm  of  Quinton,  Code  &  Hill  of  Los 
Angeles,  it  was  decided  at  a  meeting  of  the 
directors  of  the  district  held  recently  with  Mr. 
Hill  and  Thomas  H.  Means  present.  In  the 
conference  Mr.  Hill  again  referred  to  the  enor- 
mous cost  of  development  which  will  result 
from  the  dam.  He  pointed  out  that  the  develop- 
ment of  this  power  alone  would  justify  the 
building  of  the  dam  if  not  a  drop  of  water 
was  to  be  used  for  irrigation  purixjses.  From 
now  on  the  work  of  development  of  the  project 
will  move  rapidly. 

SAN  FRANCISCO,  CAL.— Resolutions  con- 
demning the  using  of  water  from  Lake  Tahoe 
for  irrigation  purposes  have  been  adopted  by 
Pacific  Parlor,  No.  10,  of  the  Native  Sons  of 
the  Golden  West.  Copies  of  these  resolutions 
are  being  foi*warded  to  United  States  Senators 
and  members  of  Congress  and  to  magazines  and 
newspapers  throughout  the  country.  The  pro- 
test emphasizes  the  fact  that  there  is  an  ample 
supply  of  water  in  this  state  for  irrigation  and 
power  development  without  commercializing  the 
beauty  spots  of  California  or  lowering  the  water 
supply  of  natural  wonders,  which  are  being 
preserved  for  the  public. 

THE  PACIFIC  SOUTHWEST 

LOS  ANGELES,  CAL.— Los  Angeles  Gas  and 
Electric  Company  has  been  authorized  by  the 
Rallroaa  Commission  to  issue  and  sell  $1,600,000 


of  its  first  and  refunding  mortgage  5  per  cent 
bonds,   due  September  1,   1939. 

PHOENIX,  AEIZ.— The  Salt  River  Valley 
Water  Users'  Association  have  passed  a  resolu- 
tion authorizing  the  president  of  the  association 
to  enter  into  contracts  with  valley  farmers  to 
supply  them  with  electricity  wherever  they  will 
form  into  a  district  for  community  utilization 
of   power. 

LOS  ANGELES,  CAL.— A  breakdown  of  some 
of  the  hydroelectric  machinery  at  the  Big  Creek 
plant  of  the  Southern  California  Edison  Com- 
pany near  Huntington  Lake,  20  miles  east  of 
Fresno,  caused  a  25-minute  interruption  in 
street  car  service  on  the  lines  of  the  Los  Angeles 
Railway  on  June  22.  A  report  that  the  trouble 
at  the  power  plant  was  the  result  of  a  trembler 
was  denied  at  the  general  offices  of  the  Southern 
California   Edison   Company's  plant. 

TUCSON,  ARIZ.- The  electric  district,  organ- 
ized for  the  distribution  of  power  throughout 
the  new  pump  irrigation  area  lying  between 
Yuma  and  Dome,  is  rapidly  becoming  an  accom- 
plished fact.  Pole  lines  are  up,  and  the  heavy 
copper  transmission  wires  are  being  strung. 
Many  wells  and  a  few  pumping  plants  are  in 
readiness.  More  wells  are  being  drilled  and 
many  pumps  and  motors  have  been  contracted 
for.  This  is  the  first  district  organized  under 
the  electric  district  law  passed  by  the  last  legis- 
lature. 

PASADENA,  CAL. — Transfer  of  the  electrical 
distribution  systems  of  the  Southern  California 
Edison  Company  in  the  city  of  Pasadena  to  the 
municipality  for  a  consideration  of  $533,262.33 
was  authorized  in  an  order  issued  by  the  Rail- 
road Commission.  The  deal  by  which  the  city 
was  to  remove  its  chief  competitor  to  its  munici- 
pal electric  system  has  been  in  progress  since 
April,  1918,  and  since  that  time  Pasadena  has 
bonded  itself  to  provide  the  money  for  the  pur- 
chase of  the  Edison  system.  The  commission 
authorized  the  company  and  the  city  to  execute 
the  final   agreement  of   sale. 

PHOENIX,  ARIZ. — Power  from  the  Sierra 
Nevada  Mountains  of  California  is  being  used 
for  the  irrigation  of  ranches  in  the  South  Gila 
valley,  ten  miles  east  of  Yuma,  according  to 
advices  received  at  the  Phoenix  Chamber  of 
Commerce.  At  present  the  largest  development 
in  this  section  is  that  of  the  640-acre  ranch  of 
J.  H.  Maxey.  But  it  is  reported  that  within 
the  next  two  years  20,000  acres  will  be  under 
cultivation  there.  Cotton  will  be  the  crop.  It  is 
reported  as  a  plan  for  the  near  future  that  this 
Sierra  Nevada  r>ower  will  be  extended  to  Gila 
Bend  and  thence  to  Ajo  to  supply  electric  energy 
to  the  New  Cornelia  and  other  mines  of  the  Ajo 
district. 

SANTA  MARIA,  CAL. — The  Santa  Maria  Gas 
Company  has  been  authorized  by  the  Railroad 
Commission  to  acquire  all  properties  of  the 
Santa  Maria  Gas  and  Power  Company  and  cer- 
tain properties  of  the  Midland  Counties  Public 
Service  Corporation.  According  to  the  decision, 
the  Santa  Maria  Gas  Company  is  authorized  to 
issue  $300,000  of  stock,  $408,000  of  6  per  cent 
20-year  bonds  and  $82,000  of  6  per  cent  three- 
year  notes  to  close  the  deal  and  unite  the  prop- 
erties under  one  management.  In  acquiring  the 
property  of  the  Santa  Maria  Gas  &  Power  Com- 
pany the  new  company  is  to  assume  all  the  in- 
debtedness of  the  old  company  and  in  addition  to 
issue  the  old  company  $300,000  of  the  new  com- 
pany's capital  stock. 

THE  INTER-MOUNTAIN  DISTRICT 

BONNERS  FERRY,  IDA.— The  matter  of  in- 
stalling a  lighting  plant  to  cost  about  $50,000 
is  being  considered  by  the  city  council. 

RUPERT,  IDA. — Work  is  to  start  at  once  by 
Burley  Electric  Company  on  a  new  power  line 
to  be    constructed   north   and   west   of  town. 

LOGAN,  UTAH. — The  1000-horsepower  irriga- 
tion pumping  plant  of  Skeen  &  Skeen  at  Cache 
Junction  is  expected  to  be  completed  and  in  op- 
eration the  first  part  of  July. 


HYRUM,  UTAH.— The  Hynim  municipal  cor- 
poration has  filed  with  the  state  engineer  an 
application  for  the  purpose  of  diverting  one-half 
cubic  foot  of  water  from  an  unnamed  spring  in 
Cache  county,  the  water  to  be  used  for  power 
purposes. 

SALT  LAKE  CITY,  UTAH.— The  topograph- 
ical survey  which  was  ordered  by  the  U.  S.  Gov- 
ernment in  the  various  canyons  in  this  vicinity 
is  now  in  progress.  This  survey  is  for  the  pur- 
pose of  determining  the  water  possibilities  and 
the  probable  power  sites  along  a  great  portion 
of  the  western  slope  of  the  Wasatch  Mountains. 
It  will  eventually  take  in  most  of  the  canyons 
from  Ogden  to  Nephi. 

BRIGHAM  CITY,  UTAH.— Negotiations  have 
been  completed  whereby  the  Reclamation  Power 
Company,  which  has  a  filing  on  the  waters  of 
Boxelder  Creek  at  the  highest  point  in  Boxelder 
Canyon  for  power  purposes,  agrees  to  transfer 
all  its  right,  title  and  interest,  together  with 
a  right-of-way  for  pipe  line  and  certain  im- 
provements already  made  on  the  pipe  line  to 
Brigham  City   for  the  sum  of   $5,000. 

EUREKA,  UTAH. — The  Griggs-Huish  Leasing 
Company  has  recently  installed  electrical  equip- 
ment for  the  operation  of  their  mill.  This  con- 
centrating mill  will  handle  large  quantities  of 
low-grade  ore,  as  well  as  many  thousands  of 
tons  of  dump  material  which  is  valuable  enough 
to  be  milled  at  a  profit.  The  new  mill  has  a 
capacity  of  150  tons  of  ore  per  day,  and  on 
dump  material,  which  will  not  require  so  much 
crushing,  the  capacity  can  perhaps  be  increased 
to   nearly  200  tons. 

POCATELLO,  IDA. — The  Ashton-St.  Anthony 
Power  Company  won  a  decision  in  the  district 
court  at  Blackfoot,  Idaho,  a  few  days  ago,  when 
the  court  refused  to  grant  the  petition  of  the 
Mackay  Light  &  Power  Company  for  a  writ  of 
review  in  a  controversy  which  arose  between  the 
two  electrical  companies  in  the  matter  of  fur- 
nishing electric  power  to  the  town  of  Arco.  The 
town  of  Arco  has  entered  into  a  contract  with 
the  Ashton  company  to  furnish  light  for  the 
municipality,  and  in  a  few  days  the  line  will 
reach  that  place. 

lOGDEN,  UTAH. — Home  gardeners  are  report- 
ed to  be  testing  out  pumps  and  other  devices 
to  get  water  to  take  the  place  of  water  from 
the  city  mains,  use  of  which  will  be  forbidden 
after  July  1st  by  the  city  authorities  to  conserve 
the  supply  for  household  and  industrial  use. 
While  some  simple  hand  pumps  have  been  in- 
stalled by  enthusiastic  growers,  others  mechan- 
ically inclined  have  installed  electric  power  for 
experimental  purposes.  Many  by  these  means 
hope  to  carry  through  their  plantings  and  reap 
the  harvest  of  their  labors. 

SALT  LAKE  CITY,  UTAH.— Definite  action 
has  just  been  taken  by  the  city  commission 
toward  the  creation  of  three  new  lighting  dis- 
tricts that  will  give  to  three  streets  such  lights 
as  Main  Street  now  has  through  the  business 
district.  The  city  attorney  has  been  instructed 
to  dl-aw  the  necessary  resolution  to  provide  for 
the  publication  of  notice  of  intention  to  estab- 
lish the  new  districts.  The  systems  will  be  the 
same  as  that  on  Main  Street  in  lighting  power, 
the  difference  being  only  in  the  standards,  each 
of  which  will  carry  three  lights,  as  do  those 
on  Main  Street. 

EUREKA,  UTAH.— Rapid  progress  is  being 
made  by  the  Tintic  Standard  Mining  Company 
in  the  construction  of  its  new  concentrator  at 
Warm  Creek,  immediately  east  of  Goshen.  With 
a  force  of  more  than  200  men  it  is  expected  that 
the  mill  will  be  ready  for  operation  by  early 
fall.  Two  large  transformers  are  now  being 
placed  in  position  on  the  hillside,  and  it  will 
be  a  matter  of  only  a  short  time  until  electric 
power  will  be  available  for  operation  of  the 
tram,  now  under  construction,  to  elevate  min- 
erals and  supplies  to  the  site  of  the  mill,  the 
foundations  of  which  are  now  being  set  in  con- 
crete. Electric  power  is  to  be  used  extensively 
in  all  the  mill  operations. 
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Our  Oriental  residents  are  showing  increased,  more  or  less 
intelligent  interest  in  the  way  this  country  is  run.  The  follow- 
ing letter  I'eceived  by  a  Western  editor  is  significant: 
Dear  Sir:  What  I  write  you  please  put  in  your  Safety  Valve. 
I  am  good,  honerable  Japanese  boy,  same  as  rest.  I  do  good 
and  spend  money  for  industnos.  Japanese  boys  good  fellers, 
work  and  never  do  crime.  Some  people  Sacramento  ti-y  laws 
make  agains  Japanese  always.  Commissioner  Cametti  don't 
like  Japanese  much.  Lots  American  do  bad — steel,  rob  and 
do  vice.  I  want  no  please  why  police  don't  arrest  lot  bad 
Americans  and  let  Japanese  lone.  One  Washington  man, 
Thomas  Marshall,  President  of  the  vice,  i  motion  Grand 
honerable  jury  try  him  and  stop  it.    Lots  other  Japanese  boy 

think  with  me.  SHUMATE  OMUKL 

*  *       * 

Decisive  refusals  do  away  with  all  danger  of  backfire  from 
the  urgent  agent.  A  bookseller  recently  had  an  "account 
rendered"  returned  to  him  with  the  following  reply  scrawled 
across  the  bill: 

"Dear  Sir:  I  never  ordered  this  beastly  book.  K  I  did,  you 
didn't  send  it.  K  you  sent  it,  I  never  got  it.  K  I  got  it, 
I  paid  for  it.  If  I  didn't  I  won't.  Now  you  go  hang  yourself, 
you  fathead.    Yours  very  respectfully,  John  Jones." 

^  4:  4: 

An  income  often  proves  to  be  more  trouble  than  it  is  worth. 
Why  not,  like  Casey,  be  happy  in  the  joys  of  freedom? 
Michael:   "An'  phat  are  yez  doin'  wid  thot  incoom-tax  paper, 
Casey?" 

Casey:  "Oi'm  thryin'  to  figger  out  how  much  money  Oi  save 
by  not  havin'  anny." 

*  *       * 

House  hunting  is  rapidly  becoming  a  serious  matter  in  West- 
em  cities.  One  must  ever  be  watchful  for  the  golden  oppor- 
tunity. 

Policeman,  to  prisoner  who  has  just  been  sentenced  to  six 
months:   "Excuse  me,  but  do  you  want  to  let  your  house?" 

;i:  *  * 

THE   LAST   CHARGE 

"Charge!"  the  young  man  said  in  haste, 

'Twas  reckless  he  knew  well. 
But  no  one  stirred  or  moved  a  hand, 

Upon  deaf  ears  it  fell. 
It  sickened  him — he  knew  the  cost, 

As  o'er  him  crept  a  fear; 
His  senses  numbed — then  came  a  voice: 

"Your  credit's  no   good  here." 

WM.  S.  ALLEN. 


THE  LAST  VETERAN 

Shoes  at  fourteen  dollars. 

Suits  at  sixty  flat; 
Quarter  each  for  collars. 

Seven  bucks  a  hat. 
Overcoats  a  hundred, 

Milk  two  dimes  a  bowl. 
Swiftly  are  we  sundered 

From  our  banking  roll. 
Highballs — swallowed  stealthy — 

Half  a  bone  a  nip; 
Golf  is  for  the  wealthy, 

So's  the  railroad  trip. 
Sodas  gone  to  double, 

Tax  on  movie  shows, 
Figuring's  no  trouble 

Where  the  money  goes. 
Rents  up  aviating, 

Smokes  a  nickel  rise, 
Carfares  extra  rating, 

Added  jits  for  pies; 
Wartime  scales  are  noble, 

Sherman  rang  the  bell — 
When  do  we  demobil- 
ize the  H.  C.  L.?        — E.   S. 


MACKIE. 


In  Peru  the  natives  have  an  interesting  habit  of  utilizing  the 

poles  of  the  electric  lines  to  cultivate  the  famous  gugyaya 

moss  which  is  fed  to  pet  la  Hyian  goats.    The  milk  obtained 

from  these  goats  is  used'  in  the  making  of  a  cheese  which  is 

noted  for  its  high  ultimate  strength. 
*       *       * 

Figures  don't  lie  but  some  liars  figure. 


Among  the  most  practical  of  electrical  appliances  is  the  electric  curling 
iron  which  is  shown  in  its  most  useful  capacity  above.  Any  who  are 
skeptical  of  the  value  of  this  appliance  may  read  of  its  less  imi)ortant  uses 
on  page  37  of  this  issue  of  the  Journal. 
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LET  THERE  BE  A  LITTLE  MORE  LIGHT 

EFORE  Adam's  birthday  the  statement  was  made,  "Let  there  be  light."  And,  of  course,  there  was. 
At  least  there  was  a  certain  amount,  plenty  to  supply  the  primitive  needs  of  the  day.  Work  and  play 
were  during  the  daylight  hours  and  there  were  no  books  to  read  at  night.  Later  with  more  compli- 
cated, if  not  more  enjoyable,  living  there  was  a  growing  need  for  more  illumination.  And,  ever  since, 
there  has  been  the  cry,  "More  light." 

To  trace  the  progress  in  illumination  from  the  ages  well  named  the  "Dark  Ages,"  to  this,  would  be 
to  follow  the  history  of  civilization  itself.  It  is  sufficient  to  say  that  every  step  in  better  lighting 
was  a  step  of  progress;  either  the  better  lighting  caused  the  progress  or  progress  demanded  better 
illumination.  It  now  appears  that  these  two  things  are  concurrent.  Increased  illumination  of  the  home, 
the  factory  and  the  office  makes  for  better,  more  efficient  work,  and  better  work  demands  more  light. 
Realizing  this,  every  aid  should  be  rendered  to  further  the  efforts  of  those  engineers  who  have  assumed 
the  burden  of  stimulating  the  use  of  increased  illumination. 


The  outstanding  feature  of  a  discussion  on  in- 
ductive interference  at  the  recent  Pasadena  Con- 
vention of  the  National  Electric 
Inductive  Light  Association  hinged  about 

Interference  the  point  of   public   policy.     In- 

creasing voltages  and  instances 
in  transmission  of  hydroelectric  energy  combined 
with  the  present  state  of  flux  in  telephone  evolution 
make  the  situation  in  connection  with  inductive 
interference  more  acute  every  day.  Little  evidence 
of  a  development  of  broad  and  intelligent  policies  on 
the  part  of  power  companies  is  to  be  seen  in  the 
nation  today.  On  the  other  hand,  the  telephone  com- 
pany has  instituted  a  clean-cut,  definite  policy  which 
governs  its  actions  throughout  the  nation. 

It  was,  then,  with  great  enthusiasm  that  the 
industry,  through  its  representatives  at  the  Pasa- 
dena Convention,  listened  to  the  remarks  of  John  A. 
Britton,  vice-president  and  general  manager  of  the 
Pacific  Gas  &  Electric  Company,  when  he  arraigned 
the  power  executives  of  the  nation  for  not  having 
instituted  in  the  past  more  definite  policies  looking 
toward  a  successful  and  complete  solution  of  the  in- 
ductive interference  between  telephone  and  power 
lines.  We  hear  much  nowadays  of  the  industry  look- 
ing toward  a  closer  cooperative  action  between  mer- 
chandisers of  electrical  ware.  Insofar  as  physical 
investigation  and  scientific  research  are  concerned, 
perhaps  no  other  instance  stands  out  in  the  industry 
today  more  susceptible  of  cooperative  treatment  than 
that  of  inductive  interference  investigation.  It  is  a 
problem  in  which  the  telephone  company  as  well  as 
the  power  company  is  concerned,  and,  in  the  advent 
of  more  extended  railway  electrification  of  steam 
railroads,  a  problem  into  which  the  railroads  would 
also  be  ultimately  drawn  with  no  uncertain  calling 


of  responsibility.  It  is,  as  a  consequence,  with  no 
little  emphasis  that  the  Journal  of  Electricity  would 
urge  upon  the  industry,  and  particulai'ly  upon  central 
stations,  that  this  problem  be  given  more  emphasis 
in  the  near  future.  With  the  advent  of  vast  inter- 
connections of  service,  inductive  interference  will 
ever  be  with  us,  and,  as  a  consequence,  we  must  keep 
ahead  of  this  problem  or  else  unforeseen  difficulties 
may  arise  which  might  prove  extensive  and  embar- 
rassing, and  which  may  be  avoided  as  the  result  of 
intelligent  forethought. 


Automatic 
Sub-Stations 


It  is  possible  only  through  a  general  survey  of 
the  entire  field  readily  to  grasp  the  rapid  strides 
which  are  being  made  in  the  ap- 
plication of  automatic  apparatus 
in  the  generation,  transmission 
and  distribution  of  electric  en- 
ergy, particularly  automatic  sub-station  installation. 

The  economies  to  be  derived  from  automatic  op- 
eration of  sub-stations  for  the  transfomiation  and 
distribution  of  electric  power  for  miscellaneous  ap- 
plications are  now  quite  generally  understood,  and 
the  apparatus  for  this  purpose  has  reached  a  com- 
paratively high  state  of  development,  although 
further  simplification  in  details  is  highly  desirable. 

The  application  of  automatic  sub-stations  to 
railway  operation  is  of  great  significance  in  the  West, 
as  in  some  instances  the  economic  margin  between 
electrification  of  steam  railroads  or  double  tracking 
is  so  nai-row  that  the  cost  of  operating  the  sub- 
stations necessary  for  the  electrification,  together 
with  the  line  losses  in  the  low  tension  distribution, 
may  be  the  determining  factor  in  the  case.  An  emi- 
nent authority  on  this  subject  has  pointed  out  that 
the  successful  operation  of  automatic  sub-stations 
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for  this  purpose  has  entirely  changed  the  whole  situ- 
ation, since  the  automatic  stations  have  such  a  de- 
cided advantage  in  operating  costs,  and  the  sub- 
stations may  be  placed  so  much  closer  together  that 
the  low  tension  losses  are  also  materially  reduced. 
With  this  point  in  view  it  is  of  the  utmost  impor- 
tance to  the  industry  in  the  West  to  see  that  auto- 
matic apparatus  is  given  the  greatest  encouragement 
possible. 


of  Engineering 
Piofession 


The  more  or  less  isolated  position  of  the  engi- 
neering fraternity  in  the  West,  due  to  the  great 
^.  , .  ,  ^  .  ^  distances  involved  and  the  indi- 
National  Society      ^.^^^^^  character  of  the  problems 

which  have  developed  in  conse- 
quence and  which  are  common  to 
the  district,  has  fostered  the  growth  of  local  engi- 
neering centers  in  which  engineers  of  all  branches 
have  joined  together  to  meet  common  issues.  The 
recent  federation  of  national  engineering  and  allied 
societies,  plans  for  which  were  definitely  made  at 
the  conference  held  at  Washington,  is  therefore 
whollj^  in  the  spirit  of  western  development. 

The  particular  form  and  details  of  constitution 
of  such  an  inter-organization  are  always  open  to  in- 
dividual comment,  but  the  broad-minded  attitude  of 
give-and-take  manifested  by  the  parent  societies  at 
this  joint  meeting  has  started  a  nucleus  of  co- 
operation which  is  a  safe  basis  for  further  develop- 
ment. The  stand  taken  by  the  meeting  that  such  a 
joint  body  shall  represent  the  societies  involved  as 
units  and  not  be  a  new  organization  formed  from  the 
individuals  of  all  the  groups,  leaves  the  present  asso- 
ciations without  loss  of  the  powers  they  now  enjoy, 
in  a  position  to  cooperate  in  all  matters  of  common 
interest. 

The  further  development  of  this  joint  body 
which  unites  engineers,  chemists,  ai'chitects — in  fact 
all  professional  men  working  toward  the  same  end — 
is  now  in  the  hands  of  the  individual  organizations 
which  shall  uphold  or  disapprove  the  action  of  their 
delegates.  The  mere  opportunity  of  working  to- 
gether, of  standing  together  on  public  questions  and 
of  advertising  professional  men  together  in  the  mind 
of  the  public  should  be  sufficient  reason  for  neglect- 
ing any  petty  differences  of  opinion  as  to  method 
and  getting  together  on  the  reasonable  basis  now 
offered. 


It  is  difficult  to  conceive  of  the  rapid  progress  in 
lighting  units  and  applications  within  the  past  few 

years.  Almost  immediately  after 
Forwarding  one  lighting  unit  is  put  into  use 

Better  Lighting       another  is  developed  and  ready 

for  the  market,  and  it  has  been 
through  only  the  most  intensive  education  of  the 
public  that  the  demand  for  the  improved  units  has 
been  maintained.  To  maintain  this  demand,  and  to 
educate  the  public  in  the  use  of  better  illumination 
has  been  the  function  of  the  illumination  engineers 
of  the  country.  The  scientific  application  of  their 
art  is  most  modern,  while  the  art  itself  is  most 
ancient. 


As  the  principal  tenets  of  the  Illuminating  Engi- 
neering Society  are  to  conserve  human  vision,  in- 
crease human  efficiency  and  promote  beauty,  it  is 
gratifying  to  note  that  the  few  dozen  members  of 
this  society  on  the  Pacific  Coast  are  to  form  a  branch 
in  San  Francisco  in  order  that  they  may  cooperate 
in  the  good  work  of  forwarding  these  principles  un- 
derlying better  lighting,  not  only  in  the  factory  and 
the  industrial  plant  but  also  in  the  shops  and  the 
homes.  The  Journal  of  Electricity  wishes  them  the 
greatest  success. 


Fifteen  thousand  people  visited  the  San  Fran- 
cisco Electrical  Home  during  the  two  weeks  immedi- 
ately following  its  opening  to  the 
Lighting  public.     This  means  that  fifteen 

the  Home  thousand    minds    have    changed 

their  conception  of  what  the 
words  "electrical  home"  mean.  Among  other  things, 
they  have  been  impressed  with  the  fact  that  the 
modern  home  must  be  equipped  with  thirty  conven- 
ience outlets  rather  than  with  four  or  five,  but  they 
have  been  even  more  strongly  impressed  with  the 
fact  that  beautiful  and  correct  lighting  stands  out 
as  more  important  than  all  other  factors  of  interior 
decoration. 

Up  to  this  time  the  majority  of  home  makers 
have  not  realized  that  the  lights  of  theii*  home  go 
a  long  way  toward  determining  their  state  of  mind 
while  within  its  walls.  The  average  Western  home 
is  well  lighted,  to  be  sure,  but  men  of  the  electrical 
industry  are  looking  to  more  than  this.  Through 
such  mediums  as  the  above  mentioned  electrical 
home  and  others  of  its  kind  which  are  being  planned 
in  a  number  of  California  cities,  the  public  is  being 
shown  that  home  lighting  should  be  nothing  less 
than  excellent. 

Through  these  model  homes  men  of  the  electrical 
industry  are  demonstrating  how  the  use  of  properly 
designed  fixtures  and  appropriately  colored  lights 
can  do  more  than  any  other  feature  to  carry  out  the 
decorative  scheme  of  a  room.  And  further  than  that, 
they  are  demonstrating  the  fact  that  the  right  lamp 
in  the  right  place  can  add  immeasurably  to  the 
beauty  of  any  room  and  even  more  to  the  comfort 
and  convenience  of  the  entire  home.  After  seeing 
the  harmony  and  beauty  which  are  brought  about  in 
the  specially  planned  electrical  home,  one  cannot  but 
realize  the  great  service  which  will  be  rendered  to 
the  public  and  the  increased  profit  which  will  come 
to  the  men  of  the  electrical  industry  through  the 
intelligent  and  unending  cooperation  of  the  electrical 
contractor,  the  architect  and  the  home  builder  for 
the  purpose  of  making  the  Western  home  the  acme 
of  beautiful  interior  illumination. 


The  .wiring  plan  for  a  house  or  factory  drawn  up 
by  the  average  architect  can  usually  be  interpreted 
in  as  many  ways  as  there  are 
contractors  bidding  on  the  job. 
This  lack  of  clearness  must  be 
considered  largely  responsible  foi' 
the  great  difference  in  the  bids  submitted  by  the 
contractors,  according    to  the  statement    made  by 
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Romaine  Myers,  consulting  engineer  of  Oakland,  at 
the  recent  convention  of  the  California  State  Associ- 
ation of  Electrical  Contractors  and  Dealers  at  San 
Jose.  In  cases  where  the  wiring  plan  had  been  laid 
out  by  a  competent  engineer,  Mr.  Myers  said,  there 
is  usually  only  five  per  cent  difference  between  the 
high  and  low  bids  for  that  job. 

It  has  been  suggested  by  one  of  the  contractors 
that  a  committee  of  contractors  be  appointed  to  meet 
with  the  electrical  and  mechanical  engineers  to  try 
and  find  some  means  whereby  all  wiring  plans  will 
be  laid  out  by  competent  engineers.  If  this  plan  can 
be  carried  out  it  will  mean  a  saving  in  the  cost  of 
electrical  installations  because  every  contractor  will 
know  exactly  what  is  to  go  into  the  job  and  can  bid 
intelligently.  With  the  present  plans  the  contractor, 
to  protect  himself,  must  add  a  larger  profit  to  cover 
the  risk  of  being  called  upon  to  install  something  that 
was  not  clearly  shown  on  the  plan.  Another  advan- 
tage of  this  plan  would  be  that  adequate  lighting 
would  be  assured  to  the  customer,  that  there  would 
be  sufficient  convenience  outlets,  and  that  the  cus- 
tomer would  know  before  the  work  was  started 
exactly  what  it  would  cost,  for  there  would  be  no 
excuse  for  extras,  and  exactly  what  the  job  would 
look  like  when  it  was  finished. 

The  plan  deserves  careful  consideration  and 
should  receive  the  attention  not  only  of  the  engineers 
but  of  the  contractors  all  over  the  country  as  a  rem- 
edy for  the  differences  in  submitted  bids  which  are 
misleading  to  the  customer  and  harmful  to  the  in- 
dustry. 


to  allow  any  selfish  interests  to  thwart  the  passage 
of  necessary  legislation.  Let  the  industry  give 
prompt  and  broad  consideration  to  this  vital  subject 
of  the  hour. 


Now  that  industrial  lighting  and  industrial 
installations  of  various  sorts  are  being  so  actively 

discussed  throughout  the  West,  it 
The  New  behooves   every  member  of  the 

Accident  Law  electrical  industry  to  give  serious 

thought  to  the  question  of  new 
legislation  along  accident  and  industrial  lines.  Every 
commonwealth  of  the  West  is  vitally  interested  in 
this  subject,  particularly  California.  A  year  and  a 
half  ago  a  bill  which  was  designed  to  give  broadened 
authority  to  the  California  Industrial  Accident  Com- 
mission was  defeated  in  the  California  State  Legisla- 
ture. Every  one  believed  in  the  general  principles 
of  the  law,  but  there  were  many  features  that  seemed 
undesirable,  and,  as  a  consequence,  such  leagues  as 
the  San  Francisco  Electrical  Development  League 
and  the  Los  Angeles  Electrical  League  aroused  public 
sentiment  so  thoroughly  that  the  bill  was  defeated. 
Nevertheless  in  the  main,  new  legislation  is  desirable. 
It  is  time,  then,  to  undertake  broad  discussion  of 
such  problems  as  this.  Institutions  such  as  Devel- 
opment Leagues  in  various  communities  of  the  West 
should  appoint  committees  to  investigate  these  sub- 
jects, and  see  that  the  legislation  has  the  backing 
of  the  electrical  industry  in  every  instance  where 
constructive  legislation  is  asked.  There  is  a  need  for 
legislation  in  California,  particularly  with  reference 
to  inspection  of  pumping  plants  and  suburban  instal- 
lations, and  also  with  regard  to  the  local  inspectors 
having  to  pass  state  examinations.    This  is  no  time 


Even  the  casual  observer  must  come  to  the  con- 
clusion that  the  pleasure  car  operated  with  gasoline 

rru    Tt  J.  c  is  today  in    a  critical    situation. 

The  Return  of  m     j.i,       ..  j;  ,  j,  ,-.        , 

i.     ^^     .  .  To  thoughtful  men  of  the  elec- 

the  Electric  j.  •     i  ■   j     j.  j    ,       • 

y  .  .  J  trical  mdustry  a  new  and  pleasmg 

vision  comes  to  mind,  namely, 
that  the  electrically  propelled  vehicle  will  again  come 
into  its  own  when  developed  to  take  the  place  of  the 
gas  operated  car.  So  large  and  so  vast  are  becoming 
the  uses  of  gasoline  in  needed  lines  of  national  indus- 
trial development,  that  the  thinking  mind  must  come 
to  the  conclusion  that  sooner  or  later  the  pleasure 
car  operated  by  gasoline  must  pass  out  of  use. 
Inventors  and  those  interested  in  research  activities 
should  give  increased  attention  to  the  further  devel- 
opment of  the  electrically  propelled  pleasure  car,  for 
now  indeed  it  can  render  a  real  service  to  the  country 
and  furthermore  there  is  all  reason  to  believe  that 
the  present  demand  for  this  type  of  car  will  be  per- 
manent. 


Practical  results  of  a  large  outdoor  lighting 
scheme  such  as  those  presented  in  this  issue  fill  a 
real  need.  Many  industries  con- 
Illumination  duct  their  operations  in  the  open 
Outdoors  or  in  such  large  interior  areas 
that  they  come  within  the  gen- 
eral character  of  the  one  described  by  Humphrey 
and  Taplin  and  the  specific  kinds  of  apparatus  found 
to  give  satisfactory  results  at  San  Pedro  should  be 
not  only  of  value  to  illumination  engineers  but  also 
to  engineers  who  construct  those  projects  which 
demand  night  work. 

Of  particular  importance  are  the  intensities  used 
in  this  installation.  One  and  a  half  foot-candles  in 
those  places  where  material  is  stored,  and  four  and 
a  half  foot-candles  where  active  work  is  performed 
have  given  good  results  in  the  production  rates. 
Furthermore,  no  accidents  have  resulted  due  to  in- 
sufficient light.  This  is  one  of  the  factors  of  prime 
importance  and  a  cause  of  congratulation  to  the 
designers. 


Industrial 
Lighting  and 
the  Contractor 


The  need  of  proper  lighting  in  industrial  plants 
is  now  recognized  by  the  majority  of  plant  managers 
who  are  in  the  proper  frame  of 
mind  right  now  to  make  any 
changes  in  lighting  that  will  in- 
crease their  production,  cut  down 
their  spoilage  and  help  to  retard  the  number  of  acci- 
dents, which  are  always  costly.  With  its  large  num- 
ber of  manufacturing  plants  which  have  heretofore 
received  but  little  attention,  the  Pacific  Coast  is  now 
ready  to  accept  the  latest  improvements  in  industrial 
lighting. 

The  market  is  here,  the  customer  ready  and  wil- 
ling to  be  convinced  and  buy,  and  it  only  remains  for 
the  contractor  to  take  advantage  of  this  ready  mar- 


56 


JOURNAL    OF     ELECTRICITY 


[Vol.  45— No.  2 


ket.  The  market  is  here  but  the  prospective  cus- 
tomer has  been  educated  by  extensive  publicity  and 
will  expect  the  contractor  that  comes  after  his  busi- 
ness to  be  well  posted  on  all  of  the  latest  ideas,  and 
the  contractor  that  can  make  the  best  selling  talk 
will  get  the  contract. 

The  contractor  should  go  after  this  business 
but  he  should  go  well  prepared  with  facts  and  fig- 
ures, and  he  should  not  lose  sight  of  the  fact  that  he 
is  a  missionary  of  better  lighting  and  as  such  he 
is  helping  to  inci-ease  production,  reduce  waste  and 
is  insuring  better  working  conditions  for  his  fellow 
man.  

Motion  pictures  have  for  some  time  been  used  as 
an  effective  advertising  medium  both  by  manufac- 

„    .  turers  and  by  such  organizations 

Ihe  i^iotion  as  are  devoted  to  the  welfare  of 

1  icture  tor  the  ^^^  ^^^^.^.^  industry.  They  are 
Power  Company      ^.^^^^^^  ^^  ^^^  ^^^^^^^^  ^^j^^^^j^  ^^ 

the  theaters  in  the  smaller  towns  and  are  much  in 
demand  by  schools  and  organizations.  Until  re- 
cently, however,  the  idea  has  not  been  applied  to  the 
needs  of  the  power  company,  except  as  all  branches 
of  the  electrical  industry  are  benefited  by  an  increase 
of  public  good  will  toward  any  one  of  them.  The 
motion  picture  "That  Fairy  in  the  Snowflake"  which 
was  a  feature  of  the  Pasadena  convention  was  per- 
haps the  first  achievement  along  this  line  and  is  to 
go  out  to  the  public  carrying  with  it  an  understand- 
ing of  the  fundamental  principles  which  underlie  the 
production  of  electricity,  as  well  as  some  of  the 
romance  and  dignity  which  underlie  the  industry. 
In  a  region  which  is  to  ask  for  $700,000,000  for  fur- 
ther electrical  development  within  the  next  ten  years, 
the  value  of  this  familiarity  with  pi'ocesses  on  the 
part  of  the  public  is  obvious. 

A  slightly  different  angle  of  approach  has  been 
followed  by  another  western  company  which  has 
made  several  thousand  feet  of  reel  covering  the  more 
personal  side  of  the  company's  activities.  The  prac- 
tice of  "customer  ownership"  which  originated  in 
the  West  and  which  has  perhaps  found  its  widest 
application  here,  has  already  established  friendly 
relations  between  power  companies  and  the  com- 
munities they  serve.  Such  popular  pictures  as  those 
now  undertaken  are  destined  to  better  this  under- 


standing into  a  real  friendship  which  will  prove  in- 
valuable as  a  basis  for  development  and  service. 


The  thoughts  brought  out  so  forcibly  at  the 
wonderful  convention  at  Pasadena  by  the  vai-ious 
reports  of  the  National  Electric 
The  Electric  Light   Association   committees 

West  cannot  be  too  often  recalled.  The 

outstanding  feature  of  the  dis- 
cussions was,  of  course,  that  the  West  is  yet  young 
in  the  electrical  matters  although  it  already  leads 
the  nation  in  the  utilization  of  electrical  devices  and 
it  has  greater  undeveloped  possibilities  for  the  eco- 
nomical generation  of  electrical  energy  than  any 
other  section  of  the  country,  or  indeed  for  the  whole 
of  the  other  parts  combined. 

It  follows  that  there  would  be  no  reason  for  con- 
sidering these  subjects  unless  the  electrical  energy 
had  a  useful  application.  A  gigantic  waterfall  in  a 
■'remote  part  of  Africa,  while  of  interest  from  a 
purely  theoretical  vie^vpoint,  is  not  a  thing  that  is 
often  discussed  by  practical  people ;  undeveloped  coal 
mines  in  the  interior  of  Siberia  are  not  of  general 
interest,  but  the  hydi'oelectric  possibilities  of  the 
West  are  neither  remote  from  civilization  nor  in  an 
undeveloped  country.  They  are  in  the  heart  of  one 
of  the  most  productive  sections  of  the  world.  Min- 
erals are  near  at  hand,  rich  land  is  waiting  the  hand 
of  the  agriculturist  and  here  are  ports  through  which 
the  Far  Eastern  trade  must  pass,  and,  with  these 
resources  waiting,  almost  impatiently,  the  power  now 
wasting  will  never  need  to  hunt  for  a  market. 

It  only  requires  a  short  trip  through  the  various 
sections  of  the  West  to  realize  that  the  term  "elec- 
trical West"  is  soundly  given.  Electrical  power  is 
the  foremost  force  behind  the  tremendous  develop- 
ment under  way.  In  all  parts  the  activity  in  all  lines 
is  impressive;  new  buildings  are  being  constructed, 
many  of  them  having  only  waited  the  development  of 
electric  power,  and  new  farms  are  being  plowed,  cer- 
tainly most  of  them  having  awaited  the  vitalizing 
force  of  electric  power. 

This  is  the  electrical  day  of  the  West.  And  the 
message  is  going  throughout  the  land  with  the  result 
that  the  upward  curve  of  development  will  incline 
ever  higher. 


The  Demand  for  Technical  cTVIen 


is  growing  so  rapidly  that  making  engineers  has  come.  to.  he  one 
of  the  most  important  functions  of  an  American  university 

The  Student — The  Professor — The  Executive 

will  severally  present  their  views  on  technical  education  in  the 
August  1st  issue  of  the  Journal  of  Electricity 
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NUMBER 

CIRCUIT     UNITS      LAMP5       REriKTORS  JPACiriG 

®   A            <S        200wATTaEAR  Deep  BOWL  17 'x  17' 

Q        300wattB.E..  RLM  DOME  20 'x  £4' 

13        SOOwattD.L.  Glass-top  DOPiE  10' x  12' 

a           SOOWATT  CLEAR  RLM  DOME  I7'xl7' 


a  STAGE 
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OD 


15        500 WATT  C-Z   Glass  ENCLOSING    lE'x  13' 


HEIGHT  REMARKS 
\Z'      Reflectors  om  copds 

\Z'      Units  om  cords 

iZ'     SuPPLEMEfiTs  circuitBxomes 
covering  glass  t0r5om  cords. 

15'      Opal  class  caps  om  lamps 
15'     One-piece  diffu5in6  and 

REFLECTinC  I/NIT. 


SECTION. 


Fig.   1. — Plan  and  elevation  of  Demonstration  Room   showing:    lighting:   layout    and   type   of   units    employed. 


Seeing  Is  Believing 


BY   L.    C.    KENT 

(Visual  instruction  is  unusually  pertinent  when  appertaining  to  illumination.  No  better  way 
of  showing  the  effects  of  better  lighting  can  be  followed  than  actually  to  show  by  demonstration 
the  difference  between  good  and  poor  illumination.  The  following  article  which  treats  of  this 
subject  is  by  a  member  of  the  Engineering  Department  of  the  National  Lamp  Works  at  Nela 
Park.— The  Editor.) 


"Seeing  Is  Believing"  was  the  terse  but  compre- 
hensive title  of  an  industrial  lighting  demonstration 
staged  under  the  auspices  of  the  Lighting  Sales 
Bureau  of  the  N.  E.  L.  A.  at  the  recent  convention 
in  Pasadena.*  The  purpose  of  the  demonstration 
was  to  show  first  of  all  to  the  Central  Station  execu- 
tives what  modern  lighting  has  to  offer  in  the  way  of 
rendering  greater  service  to  the  consumer  and  of 
building  the  lighting  load  of  the  Central  Station,  and 
to  show,  further,  the  part  a  well  worked  out  demon- 
stration performs  in  carrying  the  message  of  lighting 
to  the  user  of  light.  To  say  that  the  demonstration 
accomplished  these  objects  is  simply  putting  it  mildly 
without  any  attempt  to  portray  the  enthusiasm 
which  was  manifested  by  those  in  attendance. 

The  past  year  fairly  well  marks  the  turning 
point  in  the  lighting  industry.  Old  standards  of 
illumination  practice  have  passed  into  the  discard 


*The  booklet  "Seeing  Is  Believing"  issued  by  tiie  Commercial  Section, 
Division  on  Industrial  Lighting  of  the  Lighting  Sales  Bureau,  offers  the 
cooperation  of  the  Bureau  in  working  out  and  arranging  a  satisfactory 
demonstration  under  any  specific  local   conditions. 


and  in  their  place  have  come  new  and  higher  stand- 
ards, better  equipment  and  application,  all  founded 
on  the  knowledge  that  illumination  is  something 
more  than  a  hit-or-miss  arrangement  of  light 
sources,  that  light  is  something  which  can  be  meas- 
ured, controlled  and  directed  efficiently  down  on  the 
working  area  where  the  effect  on  the  user  of  light 
should  begin.  By  virtue  of  exhaustive  tests  in  a 
number  of  industiial  plants  under  actual  working 
conditions,  it  has  been  demonstrated  that  the  indus- 
trial illumination  problem  is  one  which  vitally  affects 
the  earnings  of  a  plant.  By  the  use  of  proper  and 
adequate  illumination,  production  has  increased — 
spoilage  lessened  and  general  all-around  betterment 
of  working  conditions  has  resulted. 

Technical  societies  and  trade  papers  throughout 
the  country  have  elaborated  on  the  subject  of  "bet- 
ter" lighting.  They  have  spread  the  doctrine  of  good 
lighting  among  thousands  in  industrial  and  commer- 
cial fields  and  have  achieved  as  a  result  an  awakened 
and  widespread  interest  in  illumination    which  has 
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been  characterized  as  the  New  Era  in  Lighting. 
In  deahng  with  intangible  and  impalpable  things 
such  as  lighting  is — or  used  to  be — description  and 
discussion  alone  cannot  convey  a  full  understanding 
and  appreciation  of  the  new  standards  in  lighting. 
Its  attributes  and  potentialities  must  be  made  known 
through  demonstration.  Good  lighting  must  be  seen, 
felt  and  experienced ;  it  should  be  contrasted  directly 
with  conditions  of  the  kind  which  still  prevail  gen- 
erally. In  this  way,  the  Central  Station  representa- 
tive realizes  the  truly  enormous  opportunity  he  has 


Ward  Harrison,  well  known  in  illuminating  en- 
gineering circles,  spoke  at  each  meeting  giving  his 
intei-pretation  of  the  considerations  and  various  as- 
pects of  modem  illumination  practice.  The  lighting 
demonstration  which  was  held  in  the  Show  Room  of 
the  Hotel  Huntington  Annex  consisted  of  a  number 
of  different  lighting  systems  on  separate  circuits, 
showing  various  types  of  reflectors  at  different  spac- 
ing distances  and  mounting  heights.  With  this  ar- 
rangement, Mr.  Harrison  had  at  his  disposal  systems 
of  various  merit  ranging  from  the  poorest  to  the 


General   view  of  the  Demonstration   Room 


to  serve  the  industry,  while  at  the  same  time  multi- 
plying several  times  the  revenue  from  this  load.  By 
this  means,  also,  the  associated  electrical  interests 
of  a  given  community  can  acquire  the  common  under- 
standing of  the  subject  necessary  to  undertake  a  pro- 
gram through  which  the  consumer  will  be  adequately 
served  with  equipments  of  the  proper  kind,  properly 
installed,  and  thus  remove  the  limitations  on  the 
amount  of  light  which  the  factory  can  profitably  em- 
ploy. And,  finally,  a  demonstration  forms,  by  all 
odds,  the  most  effective  sales  method.  It  offers  the 
opportunity  of  arousing  the  interest  and  of  educating 
not  only  officials  of  individual  plants,  but  also  entire 
engineering,  trade  and  business  organizations. 


ideal,  which  could  be  switched  on  and  synchronized, 
as  it  were,  with  his  talk,  thus  driving  home  all  of  the 
salient  features  of  illuminating  engineering  practice. 
Figure  1  shows  a  plan  and  elevation  of  the  dem- 
onstration room,  showing  locations  of  the  outlets  to- 
gether with  the  fixtures  on  each  circuit.  Fig.  2  is  an 
interior  view  of  the  room  with  the  various  systems 
turned  on.  On  the  tables  at  which  the  audience  sat 
were  placed  foot-candle  meters  for  measuring  the 
illumination,  bright  tinned  pans  and  lids  for  observ- 
ing reflected  images  of  light  sources,  and  castings  of 
such  complication  as  to  indicate  the  shadow  condi- 
tions. In  this  way  they  were  able  to  compare  the 
various  systems  and  types  of  lighting  units,  to  see 
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for  themselves  that  glare  and  reflected  glare  are 
something  more  than  technicalities  and  that  they 
should  be  eliminated,  to  observe  that  correct  spacing 
units  insures  uniformity  of  illumination,  to  learn 
something  of  color  quality  and  light  direction,  and 
finally,  that  the  phrase  "too  much  light"  has  its  ori- 
gin in  "too  much  glare." 

Figure  3  shows  a  close-up  view  of  the  stage.  A 
small  platform  was  erected  across  the  front  of  the 
room  and  the  control  of  all  lighting  units  brought  to 
a  switchboard  at  this  point.    A  rheostat  in  the  main 


modified  as  to  reduce  the  gradation  in  size  between 
rows  of  letters,  stood  on  a  table.  In  addition  there 
was  provided  a  shutter-like  device  for  "instantan- 
eously" exposing  a  desired  letter  or  group  of  letters 
to  view. 

At  one  side  of  the  stage  was  a  row  of  lamps  with 
clear  bulbs,  diffusing  bulbs,  diffusing  globes,  etc.,  for 
use  in  analyzing  glare.  Near  this  was  placed  a  chart 
with  lettering  of  various  sizes  and  near  the  bottom  a 
circular  opening  behind  which  was  placed  a  300-watt 
all-frosted  lamp  connected  with  a  rheostat. 


Fiff. 


-View   of   stage   showing   apparatus   in  illustrating  the  various  illumination  principles. 


circuit  permitted  a  reduction  of  voltage  of  the  vari- 
ous systems  to  a  large  range  below  normal.  At  the 
back  of  the  platform  was  a  long  box  lined  with  cloth 
and  open  at  the  front,  in  which  were  three  vertical 
wooden  bars  of  dilfeient  cross  sections,  and  lighting 
circuits  providing  illumination  from  any  or  all  direc- 
tions. A  screen  for  the  projection  of  lantern  slides 
was  placed  above  this  box. 

Above  and  to  the  front  of  the  stage  was 
mounted  a  200-watt  floodlight  with  its  beam  directed 
on  the  stage.  A  rheostat  was  placed  in  series  with 
this  lamp  so  that  the  intensity  of  illumination  on  the 
stage  could  be  varied  at  will. 

A  large  card  in  the  form  of  a  Snellen  Chart,  so 


A  large  chart  showing  a  plan  view  of  the  room 
with  the  different  systems  of  lighting  ancl  indicating 
the  position  of  the  various  tables  was  available  in 
discussing  the  results  obtained.  A  blackboard  com- 
pleted the  platform  equipment.  With  the  above  men- 
tioned equpiment  at  hand,  the  speaker  had  facilities 
for  outlining  to  his  audience  the  steps  in  illumination 
design,  illustrating  the  conditions  to  be  avoided  as 
well  as  pointing  out  the  essentials  of  every  good 
illumination  system. 

Taking  up  first  the  elementary  considerations  in 
the  design  of  a  lighting  system  for  the  demonstrat- 
ing room,  Mr.  Harrison  turned  on  a  system  of  bare 
lamps,  but  due  to  the  large  amount  of  lighting  strik- 
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ing-  the  walls  and  ceiling,  the  intensity  as  read  by  the 
foot-candle  meters  on  the  tables  was  far  short  of 
that  which  he  set  out  to  get.  Reflectors  were  then 
lowered  over  the  lamps  and  the  intensity  again  read. 
With  the  reflectors,  greatly  increased  foot-candle  val- 
ues were  obtained.  Glare  from  unshaded  light 
sources  was  illustrated  by  the  bare  lamps,  contrasted 
with  the  results  when  the  reflectors  were  lowered 
over  the  lamps. 

Non-uniformity  resulting  from  too  wide  spacing 
of  units  for  a  given  mounting  height  was  indicated 
by  a  system,  otherwise  very  good,  but  where  the 
illumination  directly  under  the  units  was  found  to  be 
five  or  six  times  that  midway  between  lamps.  Sub- 
stantially unifoi'm  illumination  was  obtained  by  the 
same  number  of  units  mounted  higher.  At  the  lower 
mounting  height,  however,  with  a  closer  spacing  of 
units,  uniform  illumination  was  obtained. 

The  superiority .  of  dome  reflectors  over  deep 
bowl  reflectors  in  illuminating  vertical  surfaces  as 
well  as  softening  shadows  was  obsei"ved  by  viewing 
the  castings  on  the  tables  when  each  system  was 
turned  on. 

The  general  impression  produced  by  different 
types  of  lig-hting  installations  was  noted  in  compar- 
ing the  dark  ceilings  and  walls  characteristic  with 
deep  bowl  reflectors,  the  better  illumination  of  side 
walls  with  dome  reflectors,  the  improved  illumination 
of  ceiling  as  well  as  walls  with  glass  top  dome  reflec- 
tors, and  the  attractive  appearance  of  ceilings,  walls 
and  the  units  themselves,  when  the  glass  enclosing 
units  were  employed. 

Illumination  calculations  always  take  into  ac- 
count the  color  of  walls  and  ceilings,  and,  to  demon- 
strate the  significance  of  this  factor,  the  walls  of 
one-half  of  the  room  were  draped  with  dark  cloth 
having  a  refraction  factor  of  about  15%  while  the 
other  half  was  covered  with  light  colored  cloth  which 
reflected  approximately  60%  of  the  light.  The  foot- 
candle  meter  readings  in  that  part  of  the  room  sur- 
rounded by  dark  walls  were  noticeably  lower  than  in 
the  part  where  the  walls  reflected  the  gi'eater  part 
'of  the  light. 

I  That  color  quality  of  light  has  a  great  deal  to  do 
with  the  effectiveness  of  a  lighting  system  was  dem- 
onstrated by  one  system  using  daylight  lamps.  Not 
only  was  color  identity  and  identification  of  objects 
with  the  whiter  light  more  marked,  but  also  the  Hght 
mixed  well  with  daylight,  as  was  clearly  obsei"ved 
when  the  curtains  were  drawn  from  the  windows. 

The  effect  of  undervoltage  biu-ning  of  lamps  was 
clearly  demonstrated  by  noting  the  foot-candle  meter 
readings  when  the  lamps  were  burning  at  full  voltage 
and  when  the  voltage  was  reduced. 

As  a  fitting  climax  to  the  general  lighting  dem- 
onstration, all  the  systems  were  turned  on  simultan- 
eously, flooding  the  room  with  light  giving  an  inten- 
sity of  over  70  foot-candles,  revealing  all  details  of 
objects' perfectly  with  entire  comfort  to  the  audience. 
The  popular  fallacy  of  "too  much  light"  was  shown 
to  result  from  the  use  of  units  which  cause  glare. 

Much  has  been  written  on  the  value  of  good 
lighting  and  higher  intensities  in  increasing  produc- 
tion, reducing  accidents,  etc.,  but  as  the  eye  appar- 
ently functions  well  over  such  an  enormous  range  of 


intensities,  it  is  hard  to  conceive  just  how  these 
things  come  about.  Mr.  Harrison  showed  in  a  con- 
vincing manner  that  visual  acuity  is  dependent  upon 
light  intensity  and  also  that  there  is  such  a  thing 
as  the  time  element  in  vision.  The  modified  Snellen 
Chart  was  first  illuminated  to  an  intensity  of  the 
order  of  IV2  to  2  foot-candles,  and  then  to  12  to  15 
foot-candles.  Under  the  latter  illumination,  an  addi- 
tional line  or  two  could  be  read  from  any  point  in 
the  room.  The  apparatus  for  exposing  letters  for 
short  intervals  was  so  adjusted  that  under  an  inten- 
sity of  ly^  to  2  foot-candles  the  letter  could  not  be 
identified  from  most  parts  of  the  room,  whereas 
when  exposed  for  the  same  interval  under  an  illum- 
ination of  12  to  15  foot-candles  it  was  easily  read. 
It  was  shown  by  these  two  demonstrations  that  under 
adequate  lighting  one  sees  more  and  sees  more 
quickly,  and  is  therefore  able  to  proceed  with  his 
work  more  accurately,  and  also  more  quickly,  or  with 
less  fatigue.  It  became  evident  that  good  lighting  is 
a  part  of  the  safety  equipment  of  an  industrial  plant. 

The  importance  of  differences  in  brightness,  that 
is,  light  and  shade,  in  revealing  the  form  of  objects 
was  portrayed  when  the  three  wooden  bars  in  the 
shadow  box  were  illuminated  from  diffei'ent  direc- 
tions. Their  appearance  was  substantially  identical 
when  illuminated  equally  from  four  sides,  but  with 
the  light  largely  directed  from  one  side,  they  stood 
out  distinctly  as  being  round,  square  and  flat. 

Glare  has  long  been  felt  by  illuminating  engi- 
neers to  be  the  greatest  drawback  to  proper  illumina- 
tion, although  the  popular  mind  has  never  been  able 
to  picture  and  conceive  of  its  harmful  and  insidious 
effects.  Glare  manifests  itself  in  numerous  ways  and 
should  be  guarded  against  as  much  as  possible  by 
fool-proof  units. 

By  increasing  the  voltage  on  the  lamp  behind 
the  glare  chart,  the  smaller  letters  near  the  bright 
spot  became  obliterated,  evidencing  the  truth  of  the 
statement  carried  on  the  chart,  "A  bright  light  near 
the  line  of  vision  greatly  reduces  one's  ability  to  see 
detail."  As  the  brightness  was  further  increased 
the  chart  could  be  viewed  only  with  discomfort.  Thus 
the  effects  of  glare,  both  in  interfering  with  vision 
and  in  causing  discomfort,  were  emphasized.  The 
effect  of  the  position  of  the  light  source  with  respect 
to  the  eye  was  indicated  by  raising  and  lowering  a 
bare  lamp  above  the  platform. 

Reflected  glare  from  bright  surfaces  was  appar- 
ent in  the  tinned  pans.  The  value  of  the  bowl- 
enameled  lamp  and  the  enclosed  diffusing  unit  in 
minimizing  the  effects  of  such  images  of  the  units 
was  clearly  demonstrated. 

Lantern  slides  were  used  in  emphasizing  the  im- 
portance of  maintenance  for  lighting  systems,  as  well 
as  in  the  direction  of  other  points. 

It  is  believed  that  demonstrations  of  this  char- 
acter in  cities  throughout  the  country  is  a  sure 
means  of  popularizing  lighting  to  such  extent  that 
factory  managers  will  be  able  not  only  to  analyze 
their  own  lighting  problems  and  to  safeguard  them- 
selves from  inadequate  and  improper  illumination, 
but  also  to  recognize  and  take  advantage  of  the  pos- 
sibilities for  profiting  through  light  applied  as  a  defi- 
nite part  of  the  producing  equipment  of  the  plant. 
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Panorama  of  Southwestern  Ship  Yard  showing  angle  park   and  outfitting  yard. 


Industrial  Yard  Lighting 

BY  A.   G.  HUMPHREY  AND  E.   G.  TAPLIN 

(Exact  methods  of  installing  lighting  equipment  for  the  illumination  of  large  outdoor  spaces 
are  here  described  by  Humphrey  and  Taplin,  electrical  engineer  and  industrial  engineer  re- 
spectively, of  the  Southwestern  Shipbuilding  Company  of  San  Pedro,  California. — The  Editor.) 


In  an  industrial  plant  where  large  outdoor  areas 
are  in  use  for  storage  and  for  processing,  such  as  the 
fabrication  and  assembly  of  structural  materials,  it 
is  essential,  if  the  daily  production  is  to  be  contin- 
uous through  two  or  three  shifts,  that  the  yard  areas 
be  adequately  lighted.  In  designing  an  installation 
under  such  circumstances  three  principal  factors 
must  be  the  basis:  first,  the  provision  of  a  fair 
amount  of  light  throughout  the  storage  areas;  sec- 
ond, such  intensity  of  illumination  at  the  working 
plane  in  the  fabricating  and  assembly  areas  as  will 
promote  the  maximum  efficiency  of  the  men  at  work, 
and  such  distribution  as  to  eliminate  shadows  and 
dark  spots ;  thu-d,  the  creation  of  flooded  areas  where 
more  intense  illumination  is  required,  or  where  it  is 
not  practicable  to  erect  lighting  poles  or  standards. 

In  the  construction  of  the  plant  of  the  South- 
western Shipbuilding  Company,  at  East  San  Pedi'o, 
California,  the  above  requirements  were  well  exem- 
plified, for  here,  due  to  the  climatic  conditions,  a 
large  proportion  of  the  punching,  shearing  and  bend- 
ing, and  practically  all  the  fabricating  and  assem- 
bling, are  accomplished  in  the  open.  In  this  plant 
the  requirements  were  met  by  the  use  of  high  poles, 
angle  reflectors  on  the  walls  of  the  buildings  of  suffi- 
cient height  and  flood  lights  set  on  towers  or  stands 
on  the  roofs  of  buildings. 

Poles  are  located  in  the  steel  storage  area,  the 
"Angle  Park,"  where  punching  and  bending  are  done, 
and  at  such  other  locations  as  would  not  interfere 
with  the  movement  of  materials.  These  poles  are 
fir  sticks,  ranging  in  length  from  65  to  100  feet,  and 
set  in  concrete  footings  to  a  maximum  of  8  feet 
below  the  yard  grade.  Feeders  to  these  poles  are 
three  number  ten  rubber  covered  wires  laid  in  one- 
inch  metal  conduit  at  an  elevation  of  about  1.5  feet 
below  grade,  where  they  enter  30-ampere,  250-volt, 
three  pole,  single  throw,  fused.  Square  D  switches. 
From  these  switches  the  wires  are  continued  up  the 


poles  in  three-quarter  inch  conduit  to  Type  F-2  con- 
dulet  bodies  with  three-hole  porcelain  covers.  One 
foot  below  the  top  of  each  pole  are  placed  four 
branch  aims  of  one-half  inch  conduit,  each  extend- 
ing three  feet  from  the  pole  and  ending  in  a  goose- 
neck. These  branch  arms  are  erected  in  pairs,  each 
pair  passing  through  the  pole,  and  each  provided 
with  one  C-1  condulet  body  with  porcelain  cover, 
located  close  to  the  pole,  the  two  condulets  being  in 
the  arms  adjacent  to  the  feeder.  The  wires  are  car- 
ried from  the  F-2  condulet  to  the  branches  through 
the  C-1  condulets,  one  side  of  the  three-wire  circuit 
feeding  two  lamps  through  each  pair  of  branch  arms. 
On  the  other  end  of  each  branch  arm  are  located  one 
X5509,  Benjamin,  shallow  bowl,  mogul  base,  distrib- 
uting type  reflector,  with  a  400-watt  Mazda  C  lamp, 
giving  a  total  of  four  lamps  and  1600  watts  per  pole. 

These  poles  are  so  distributed  as  to  give  an 
average  of  1  foot-candle  intensity  on  a  plane  3  feet 
above  the  yard  grade  in  the  storage  area  and  1.5 
foot-candles  in  the  "Angle  Park"  working  area. 
Further  intensity  was  provided  at  each  machine  by 
means  of  individual,  low  wattage  lamps,  both  fixed 
and  portable,  as  circumstances  required. 

It  will  be  noted  from  the  foregoing  that  each 
pole  is  separately  controlled  through  a  Square  D 
switch.  This  provides  a  very  flexible  arrangement, 
making  it  possible  to  reduce,  at  will,  the  number  of 
units  in  service.  When  the  working  force  is  reduced 
to  one  or  two  shifts  only  such  poles  are  used  as  are 
required  to  provide  general  illumination. 

The  general  illumination  of  the  Outfitting  Wharf 
is  provided  for  by  poles  similar  to  those  in  use  in  the 
yard.  This  wharf  is  1100  feet  in  length  and  is 
served  by  six  poles  each  90  feet  long.  These  poles 
are  jettied  into  the  bay  along  the  shore  side  of  the 
wharf  and  tied  to  the  main  wharf  piling  by  bolts 
and  U  clamps.  Each  is  provided  with  one  number 
1203,  Benjamin,  multiple  street  lighting  unit,  mogul 
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base,  and  a  400-watt  Mazda  C  lamp,  mounted  on  a 
one-half  inch  conduit,  goose-neck  bracket,  with  the 
lamp  2.5  feet  fvom  the  face  of  the  pole  and  55  feet 
above  the  wharf  deck.  The  lamps  are  fed  from  two 
number  12,  rubber-covered  wires,  laid  in  one-half  in. 
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Plate  shed  illuminated  from  angle  reflectors  and  floodlight  to-n-ers. 

conduit  and  controlled  by  a  30-ampere,  250-volt, 
three-pole,  single  throw.  Square  D  switch  set  on  the 
pole. 

Between  the  Plate  Shed  and  the  Slipways  is  an 
area  approximately  600  feet  long  and  80  feet  wide. 
Forty  feet  of  this  width,  extending  from  the  Plate 
Shed  to  a  standard  gauge  trick,  is  used  for  the  assem- 
bly of  girders,  columns,  etc.  This  area  is  lighted  by 
400-watt  Mazda  C  lamps  in  number  5537  Benjamin 
angle  reflectors,  spaced  22  feet  centers  along  the  wall 
of  the  Plate  Shed  at  a  height  of  32  feet  above  the 
ground.  There  are  24  of  these  units,  controlled  by 
six  30-ampere,  250-volt,  Square  D  switches  mounted 
on  the  timber  columns  of  the  Plate  Shed.     The  in- 


tensity of  illumination  in  this  area  is  4.5  foot-candles 
at  a  point  25  feet  from  the  building. 

Located  on  the  roof  of  the  Plate  Shed  are  four 
timber  framed  towers,  on  each  of  which  are  set  three 
500-watt  Davis  flood  lights  each  containing  a  400- 
watt  Mazda  C  lamp.  These  lamps  are  so  set  as  to 
flood  the  areas  adjacent  to  and  between  the  heads  of 
the  six  shipways  and  give  most  excellent  and  satis- 
factory illumination  to  this  space,  as  well  as  provid- 
ing general  illumination  along  the  length  of  the 
passage  ways  and  steel  plate  storage  racks  between 
slips. 

Local  illumination  on  the  shipways  is  provided 
by  100-watt  lamps  in  shallow  bowl,  steel  enameled 
reflectors  set  on  4  x  4  in.  posts  above  the  staging, 
and  by  strings  of  60-watt  Mazda  C  lamps  in 
weatherproof  "shurlok"  sockets  strung  on  weather- 
proof wire.  By  these  means  all  parts  of  the  staging 
and  the  decks  of  building  vessels  are  adequately 
lighted  and  the  possibility  of  injury  is  reduced  to  a 
minimum. 

Protective  lighting  was  provided  during  the 
period  of  the  war  by  four  searchlights  of  500  and 
1000  watts  capacity,  set  in  timber  towers  located  at 
such  points  as  to  permit  the  guarding  of  all  ap- 
proaches to  the  plant.  For  this  purpose  were  used 
Davis  flood  light  units  with  searchlight  reflectors, 
so  mounted  on  swivel  bases  as  to  sweep  the  entire, 
property  line  at  will.  The  searchlight  towers  are  fed 
by  a  three-wire,  220/110  volt  circuit.  The  lamps  are 
fed  from  either  side  of  this  circuit  through  a  switch 
so  arranged  that  should  the  fuses  blow  on  one  side 
the  othei'  side  can  be  thrown  into  service.  In  addi- 
tion to  these  towers,  500-watt  Davis  flood  lights, 
with  400-watt  Mazda  C  lamps,  were  mounted  on 
stands  or  brackets  on  the  I'oofs  or  walls  of  several 
of  the  buildings  so  as  to  flood  the  areas 
adjacent  to  the  entrance  to  the  yard, 
both  inside  and  out,  the  sides  of  the 
vessels  being  outfitted,  and  certain  por- 
tions of  the  yard  where  special  illum- 
ination was  required,  as  the  plate  stor- 
age areas,  where  plates  were  loaded  or 
unloaded. 


Above  is  shown  the  use  of  angle  reflectors  to  illuminate 
a  long  narrow  way  not  used  for  active  construction 
work,  and  to  the  right  a  general  view  of  a  portion  of 
the  angle  park  illuminated  from  high  standards  on  each 
of  which  are  mounted  four  reflectors  each  containing  a 
400-watt  Mazda   C   lamp. 
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On  each  of  the  seven  cranes,  of  the  tower  type, 
the  boom  carries  special  brackets  with  four  dome  re- 
flectors, in  each  of  which  is  a  400-watt  Mazda  C 
lamp,  thus  providing  adequate  local  illumination  for 
the  handling  of  fabricated  sections,  plates  and  ma- 
chinery to  the  hulls.    On  each  side  of  the  ci'ane  cab 


Engineerins     department     offices     and     slipways, 
mast  lights. 


General     lighting    from 


is  attached  an  angle  reflector,  so  placed  as  to  light 
the  crane  tracks. 

This  briefly  outlined  lighting  scheme  was  the 
result  of  a  careful  study  of  the  general  layout  of  the 
plant,  and  the  selection  of  equipment  which  appeared 
best  adapted  to  the  service  demanded.  The  result 
was  a  well  balanced  and  most  adequate  illumination 
of  the  entire  yard  for  all  pui-poses,  and  provided  a 
generous  and  economical  amount  of  light  to  all  work- 
ing areas,  and  accomplished  the  measure  of  protec- 
tion deemed  necessary.  No  accidents  due  to  lack  of 
sufficient  lights  have  occurred,  and  night  work  has 
proceeded  at  the  maximum  of  efficiency  and  without 
complaint  insofar  as  illumination  was  concerned. 

The  maintenance  of  the  equipment  has  been 
found  to  be  a  minimum  due  to  the  sturdy  nature  of 
the  installation.  No  difficulty  has  been  experienced 
with  the  conduit  work,  and  this  has  contributed 
largely  to  the  minimizing  of  interruptions  which 
would  have  caused  expensive  loss  of  time. 


The  Foot-Candle  Meter  and  Its  Part  in  Better  Lighting 


BY   W.    M.    ROSBOHOUGH 


(To  educate  the  public  in  the  terminology  of  illumination  required  that  a  means  of  easily  and 
quickly  measuring  light  be  evolved.  The  result  of  the  researches  was  the  Foot-Candle  meter 
which  is  here  described  by  the  assistant  to  the  Pacific  Coast  manager  of  the  National  Lamp 
Works  of  the   General   Electric   Company. — The  Editor.) 


There  is  a  general  recognition  in  lighting  circles 
of  the  fact  that  illumination  has  assumed  a  new 
status.  We  have  had  electric  lighting  in  our  indus- 
trial plants  for  many  years,  as  well  as  in  our  stores, 
our  offices,  and  homes,  but  the  interest  on  the  part 
of  the  user  has  not  extended  far  beyond  the  paying 
of  the  monthly  bill  or  the  renewing  of  a  burned-out 
lamp.  To  him,  light  has  been  light,  something  ob- 
tained at  the  snap  of  a  switch ;  it  has  enabled  him  to 
see  and  that  is  as  much  as  he  cared  about  it ;  it  has 
been  satisfactory  or  it  has  been  unsatisfactory. 
Gradually,  however,  the  efforts  of  illuminating  engi- 
neers have  been  bringing  results.  These  men  have 
long  recognized  the  distinction  between  mere  light 
and  real  illumination.  They  have  consistently  labored 
to  interest  the  puichaser  in  buying  an  effect  rather 
than  a  cause.  They  have  established  simple  units  of 
light  measurement  and  have  reduced  to  a  science 
those  things  that  happen  between  the  time  when  the 
hght  leaves  the  lamp  as  candles  or  lumens  and  when 
it  registers  its  impression  on  the  eye.  Tests  con- 
ducted in  industrial  plants  where  the  lighting  has 
been  planned  according  to  the  principles  laid  down 
by  these  illuminating  engineers  have  proved  that 
their  theories  are  correct  and  that  substantial  in- 
creases in  production  may  be  obtained  at 
extremely  small  increases  in  the  cost  of 
plant  operation  by  substituting  adequate 
illumination  for  poor  or  mediocre  lighting. 
The  progressive  factory  manager  now  re- 
gards lighting  as  something  which  he  can 
use  to  very  positive  advantage  rather  than 
as  an    unwelcome    necessity    which  he  is 


forced  to  tolerate.    It  has  become  in  his  mind  a  defi- 
nite part  of  the  producing  equipment  of  the  plant. 

It  has  taken  years  for  the  appreciation  of  light- 
ing to  grow  to  its  present  proportions,  and  there  are 


The   first   foot-candle   meter. 
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no  doubt  many  reasons  why  this  has  been  the  case. 
One  of  the  chief  reasons  has  been,  however,  that 
light  has  not  been  readily  measurable;  it  has  been 
difficult  to  compare  the  illumination  in  different 
plants  or  between  different  sections  of  the  same 
plant.  It  has  been  correspondingly  difficult  to  evalu- 
ate the  effect  of  lighting  in  increasing  production, 
decreasing  the  accident  hazard,  improving  the  qual- 


The  meter  with   leather  carrying  case 

ity  of  the  product,  and  improving  the  morale  of  the 
operatives,  because  the  basis  for  comparison  has 
been  lacking.  It  is  true  that  light  measuring  instru- 
ments have  long  been  available  but  these  have  been 
complicated,  from  the  standpoint  of  the  layman,  and 
they  have  not  been  adapted  for  convenient  use.  The 
development  of  the  foot-candle  meter,  which  meas- 
ure'i  light  almost  as  readily  as  a  thermometer  meas- 


The  foot-candle  meter  in   its  present  form 

ures  temperature,  has  placed  the  means  for  measur- 
ing light  within  the  reach  of  the  plant  executive 
himself  and  the  manner  in  which  he  has  taken  to  it 
is  evidence  of  the  satisfactory  manner  in  which  it  is 
filling  a  real  need. 

The  first  instrument  that  was  called  a  foot- 
candle  meter  consisted  of  a  box  which  contained  a 
battery,  rheostat  and  voltmeter,  and  a  test  or  light 
box  comprising  the  scale  with  its  translucent  holes 
and  a  little  miniature  lamp.  This  light  box  was  en- 
tirely separate  from  the  battery  box,  but  electrically 
connected  to  it  by  a  flexible  cable.  The  battery  box 
had  a  compartment  for  carrying  the  little  light  box ; 


by  means  of  a  leather  strap  handle  the  whole  outfit 
could  be  can-ied  around  as  easily  as  the  ordinary 
electrician's  set.  Fig.  1  shows  the  construction  of 
the  first  foot-candle  meter.  This  instrument  was 
quite  satisfactory  for  a  beginning.  The  little  light 
box  could  be  placed  in  any  position  and  could  be  con- 
trolled from  the  battery  box.  The  whole  apparatus, 
however,  was  rather  heavy  and  lacked  the  conven- 
ience and  portability  features  so  essential  to  making 
it  truly  successful. 

From  time  to  time,  changes  in  design  were  made 
for  the  purpose  of  making  the  instrument  lighter 
and  more  compact.  By  rearranging  the  parts  and 
substituting  lighter  materials,  the  present  model,  as 
shown  herewith,  was  produced.  It  is  the  result  of 
very  earnest  efforts  to  develop  a  neat,  portable  pho- 
tometer, reasonable  in  price  and  accurate  enough  for 
most  purposes.  The  utility  of  an  instrument  of  this 
kind  is  great;  at  the  time  of  this  writing  approxi- 
mately 3000  foot-candle  meters  are  in  sei'vice  and 
the  demand  for  them  is  growing  constantly. 

An  important  and  far-reaching  result  of  the  use 
of  this  instrument,  already  becoming  apparent,  is  in 
its  inducement  to  form  the  habit  of  thinking  in  terms 
of  foot-candles.  It  is  the  common  practice  for  the 
butcher  to  "heft"  a  roast  and  to  estimate  its  weight 
before  placing  it  on  the  scales.  He  takes  pride  in  his 
ability  to  estimate  weight,  for  a  knowledge  of 
weights  and  measures  is  part  of  his  stock  in  trade. 
Knowledge  of  illumination  values  is  part  of  the  light- 


^^^^^^^B 

\ ' '' 

nHHk^'  ' 

[ 

The    foot-candle   meter    measures   light    at   the   work 

ing  man's  stock  in  trade.  With  the  foot-candle  meter 
as  his  companion,  he  thinks  and  talks  in  foot-candles 
just  as  the  butcher  talks  in  pounds.  The  foot-candle 
meter  gives  the  lighting  man  a  new  prestige.  It  is 
the  clinical  thermometer  that  dignifies  his  profession 
above  that  of  the  vendor  of  a  patented  product. 

Formerly,  the  man  selling  illumination  talked 
earnestly  with  the  manager  about  the  lighting  in  his 
shop  or  factory  but  was  forced  to  confine  himself  to 
generalities  and  consequently  often  found  it  difficult 
to  effect  changes  which  would  have  been  a  real  serv- 
ice to  his  customer.  With  the  foot-candle  meter,  this 
difficulty  is  largely  overcome. 
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Most  men  like  to  be  "shown,"  and  the  factory 
manager  is  no  exception.  Experience  proves  that 
many  executives  take  pride  in  lighting  systems 
which  are  very  much 
at  fault.  The  fault 
may  be  in  the  lack 
of  proper  diffusion  of 
light  or  in  the  loca- 
tion of  the  light 
sources,  or  in  the 
amount  of  light  sup- 
plied. The  foot-candle 
meter  will  not  bring 
all  the  faults  of  a 
lighting  system  to 
surface,  nor  will  it  al- 
ways tell  what  medi- 
cine is  required,  but, 
as  the  hydrometer  in- 
dicates the  exact  con- 
dition of  the  storage 
battery,  so  the  foot- 
candle  meter  indi- 
cates the  condition  of  the  lighting.  The  cure  must 
often  rest  with  the  lighting  specialist.  The  assist- 
ance of  such  specialists  is  readily  available  as  a  part 


Finding     out     how     much     light 
his   desk. 


reaches 


of  the  lighting  service    supplied   by  all  progressive 
lamp  and  reflector  manufacturers. 

Besides  assisting  in  the  movement  for  better 
illumination,  this  little  instrument  has  been  found 
extremely  useful  in  the  proper  maintenance  of  light- 
ing installations.  In  one  large  establishment  where 
the  superintendent  uses  a  foot-candle  meter  system- 
atically as  a  check  on  his  maintenance  department, 
readings  of  illumination  intensity  are  taken  at  regu- 
lar intervals  at  fixed  stations  throughout  the  plant. 
These  readings  are  recorded  in  such  a  way  that  the 
successive  readings  are  readily  comparable,  and  when 
any  inconsistency  appears  in  the  records  an  investi- 
gation is  made  and  the  proper  remedy  applied.  Tests 
have  shown  that  the  value  of  lighting  does  not  lie 
entirely  in  the  first  four  foot-candles,  nor  in  the  first 
ten  foot-candles,  but  that  all  foot-candles  above  these 
values  contribute  to  the  increased  production  of  the 
plant.  The  importance,  then,  of  getting  all  the  foot- 
candles  which  the  system  is  capable  of  providing, 
and  which  are  being  paid  for  whether  they  are  lost  in 
dust  and  dirt  or  not,  is  evident.  Not  infrequently, 
only  one-half  or  even  one-third  of  the  light  paid  for 
is  delivered;  the  use  of  the  foot-candle  meter  avoids 
heavy  losses  of  this  character. 


Practical  Application  of  General  Lighting  Safety  Orders 

BY   R.    L.    ELTRINGHAM 

(A  further  explanation  of  the  application  of  the  General  Lighting  Safety  Orders  of  California 
is  here  given  by  the  Electrical  Engineer  of  the  Industrial  Accident  Commission  which  body 
has  the  enforcement  of  the  Orders  under  its  authority. — The  Editor.) 


The  General  Lighting  Safety  Orders  issued  by 
the  Industrial  Accident  Commission,  which  became 
effective  December  1,  919,  were  drafted  to  create  a 
reasonable  minimum  standard  for  illumination  in  all 
places  of  employment  in  the  state  of  California  for 
the  primary  pui-pose  of  protecting  the  sight  and  gen- 
eral health  of  employes.  A  casual  study  of  the  ad- 
vantages of  good  lighting  will  reveal  many  interest- 
ing facts  bordering  upon  economy  and  efficiency. 

■  It  is  with  the  hope  of  making  clear  the  applica- 
tion of  these  Orders  that  this  brief  article  is  written. 
It  should  first  of  all  be  thoroughly  understood  in  tak- 
ing up  and  discussing  those  cases  which  come  up  in 
every  day  practice  that  the  intention  of  these 
Orders  is  to  require  a  minimum  distribution  of  light, 
whether  accomplished  by  natural  or  artificial  means, 
or  a  combination  of  both  during  the  period  of  the 
day  that  the  premises  are  occupied. 

Lighting  Industrial  Buildings  — 

In  the  design  of  industrial  buildings  provision 
for  ample  distribution  of  natui'al  light  is  indeed  an 
important  factor,  as  no  source  of  artificial  light  can 
compare  with  that  of  the  sun,  although  a  gi-eater 
intensity  for  day  lighting  is  required  than  for  night 
lighting.  While  the  mandatory  foot-candle  intensi- 
ties for  various  conditions  and  classes  of  work  appear 
under  Order  1503,  it  is  strongly  urged  that  in  the 
design  of  a  lighting  system,  the  intensities  recom- 
mended for  different  industrial  processes  appearing 


in  the  appendix,  more  particularly  from  pages  eleven 
to  twenty-two  inclusive,  be  given  careful  consid- 
eration. 

The  requirement  for  shading  lamps  for  overhead 
lighting  as  set  forth  in  Oi'der  1505  may  appear  to 
many  as  somewhat  technical,  and  for  that  reason 
create  a  doubt  as  to  what  should  be  accomplished. 
The  diagram  on  page  seven  of  Order  1505  indicating 
a  definite  relation  between  elevation  above  eye  level 
and  horizontal  distance  from  the  light  source,  simply 
establishes  what  is  commonly  termed  "line  of  vision." 

The  intrinsic  brilliancy  or  the  intensity  of  light 
per  unit  area  of  the  luminous  source  in  the  case  of  a 
bare  Mazda  C  lamp  is  not  only  harmful  to  the  eye, 
if  placed  in  the  line  of  vision,  but  indeed  ruinous  to 
sight.  This  is  also  time  in  no  small  way  of  Mazda  B 
lamps,  similarly  located. 

The  Line  of  Vision  — 

Just  what  do  we  mean  by  "line  of  vision"  ? 

Perhaps  the  simple  way  to  explain  it  would  be  to 
say  that  an  unshaded  lamp  so  placed  that  the  direct 
ray  from  the  luminous  source  will  strike  a  person 
directly  in  the  eyes  from  any  location  assumed  by 
him  during  the  ordinary  perfonnance  of  his  work  is 
in  the  line  of  vision  and  should  be  shaded.  The  shad- 
ing of  lamps  for  local  lighting  is  also  important  and 
should  be  given  attention  in  each  particular  case  for 
the  same  general  reason  as  mentioned  above.  It  may 
be  said  that,  with  few  exceptions,  the  types  of  lamps 
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used  today  to  produce  efficient    lighting    will  come 
under  this  shading  requirement. 

Emergency  Lighting  — 

The  section  of  the  Lighting  Orders  about  which 
there  seems  to  be  considerable  doubt  under  the  sub- 
heading of  Emergency  Lighting  is  Order  Number 
1508.  It  is  hoped  that  the  small  type  notes,  number 
one  and  number  two,  under  ParagTaph  A  of  Order 
1508  will  serve  to  make  clear  the  intent.  The  re- 
quired intensity  for  emergency  lighting  is  one- 
quarter  foot-candle,  this  intensity  to  be  distributed 
to  all  workspace  aisles,  stairways,  passageways,  ex- 
its, outside  landings  of  fire  escapes,  etc. 

It  might  be  well  to  set  out  more  clearly  what  is 
meant  by  workspace  aisles,  it  being  assumed  that 
other  specially  mentioned  locations  need  no  further 
definition.  In  the  case  of  assembling  plants,  erecting 
shops,  foundi'ies,  machine  shops  and  other  industrial 
spaces  where  it  is  impractical  definitely  to  lay  out 
passageways  leading  to  the  outside,  emergency  light- 
ing should  be  distributed  over  the  entire  area  under 
the  caption  of  workspace  aisles. 

Quite  frequently  questions  are  asked  concerning 
emergency  lighting  in  storehouses  and  general  stor- 
age spaces,  plans  for  which  are  submitted  for  ap- 
proval which  are  decidedly  sketchy  in  character.  In 
many  such  instances  it  is  intended  to  build  long  tiers 
of  shelving  carried  from  floor  to  ceiling  for  the  stor- 
age of  miscellaneous  merchandise.  In  cases  of  this 
kind,  the  regular  lighting  and  emergency  lighting- 
systems  should  be  located  in  the  definite  passage- 
ways formed  by  such  shelving.  Where  the  shelving 
is  not  carried  to  the  ceiling  and  material  would  not 
interfere  with  light  disti'ibution,  the  emergency  cir- 
cuits could  well  be  placed  on  the  ceiling. 

A  great  deal  of  misunderstanding  and  doubt 
would  be  cleared  away  if  those  concerned  with  this 
question  generally  would  have  what  is  desired  to  be 
accomplished  definitely  fixed  in  their  minds  and  make 
calculations  accordingly.  The  emergency  lighting 
should  be  considered  a  part  of  the  general  illumina- 
tion and,  hence,  should  be  used  concurrently  with  the 
regular  lighting,  doing  away  with  the  necessity  of 
turning  on  the  emergency  upon  failure  of  the  regular 
system,  thereby  experiencing  no  interruption. 

Emergency  Lighting  of 
Public  BuOdings  — 

Paragraph  A  of  Order  1508  requires  a  separate 
source  of  power  supply  independent  of  the  regular 
lighting  system  in  theaters,  public  meeting  halls, 
moving  picture  exhibition  places,  hospitals,  etc.,  to 
supply  the  emergency  lighting  system. 

In  the  case  of  theaters,  public  meeting  halls, 
moving  picture  exhibition  places,  hospitals,  schools, 
etc.,  it  will  be  necessary  that  the  emergency  lighting 
circuit  be  equipped  with  an  automatic  throw-over 
switch  that,  on  account  of  failure  of  the  regular 
source  from  which  the  emergency  lighting  system  is 
normally  to  be  supplied,  the  automatic  switch  would, 
without  manual  intervention,  transfer  the  emergency 
lighting  circuit    to  the    auxiliary  source  of  supply. 


In  many  instances,  owing  to  a  single  power  company 
in  the  locality,  a  storage  l^attery  will  have  to  be 
resorted  to.  The  question  of  failure  of  the  storage 
battery  when  needed,  due  to  lack  of  maintenance,  has 
been  raised.  To  offset  this  contention  adequate  bat- 
tery service  can  now  be  furnished  in  the  smaller 
communities  by  those  engaged  in  the  battery-service 
business  and  frequently  the  direct  representative  of 
the  battery  manufacturer. 

The  emergency  lighting  system  should  be  in- 
stalled and  controlled  so  as  to  present  the  least  pos- 
sibility of  interruption  by  having  fuse  cabinets 
backed  and  flush  switches  of  the  key  type.  In  Order 
1509  reference  is  made  to  pilot  or  night  lighting 
which  may  be  a  part  of  the  emergency  system.  The 
object  of  pilot  or  night  lighting  is  to  afford  sufficient 
light  for  the  night  watchman  safely  to  make  his 
rounds  without  the  need  of  a  lantern  or  flashlight. 

The  Location  of  Switches  — 

The  switches  controlling  night  lights  should  be 
so  located  in  relation  to  the  entrance  that  the  watch- 
man or  any  other  person  may  enter  the  building  at 
night  and  light  his  way  ahead.  Take  for  example 
a  store  with  stairway  and  elevator  in  the  rear  lead- 
ing to  the  basement  and  upper  floor.  A  switch  should 
be  located  at  the  entrance  to  turn  on  sufficient  light 
to  enable  a  person  to  find  his  way  to  the  stair  landing 
or  elevator  in  the  rear,  and  another  switch  at  the 
stair  landing  to  light  his  way  either  up  or  down,  enab- 
ling him  further  to  light  up  the  basement  or  upper 
floors  and  turn  off  all  the  lights  as  he  leaves  the 
building.  All  emergency  light-circuit  switches  should 
be  plainly  identified  by  stencil  or  plate  on  fuse  cab- 
inets and  placing  switches  on  conspicuous  targets  or 
otherwise  by  distinctive  marking.  Emergency  light 
circuits  should  be  protected  by  fuses  in  the  same 
manner  and  kept  separate  and  distinct  from  the 
regular  lighting  system. 

Suggestions  which  may  prove  helpful  in  laying 
out  lighting  systems  are  contained  in  the  appendix 
to  the  Orders  which  is  advisory  in  character  and 
not  in  any  way  mandatory. 
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ELECTRIFICATION   OF  THE   STOCKHOLM- 
GOTEBORG  LINE 

The  Second  Chamber  of  the  Riksdag  recently 
adopted  the  resolution  previously  acted  upon  favor- 
ably by  the  First  Chamber,  appropriating  23,000,000 
crowns  ($6,164,000)  for  the  electrification  of  the 
railroad  line  Stockholm-Goteborg,  the  amount  to  be 
expended  during  the  year  1921. 

The  action  of  the  Riksdag  may  be  taken  as  a 
sure  indication  of  the  purpose  of  the  Government  to 
bring  about  the  electrification  of  the  entire  system 
of  the  state  railroad  in  Sweden.  The  bill  now  only 
awaits  the  Royal  approval,  which  will  no  doubt  be 
given. 

There  ought  to  be  good  opportunity  for  Amer- 
ican electric  companies  to  present  bids  for  the  work, 
and  it  has  been  suggested  in  a  commerce  report  that 
they  write  to  "Kungliga  Jarnvagsstrelsen,"  Stock- 
holm, Sweden,  for  particulars. 
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A  group   of  tropical   shrubbei-y   which   usually   was   a  dark  blot  at  night,    was  transformed  into  a  mass  of  fairylike  tracery  by  electrical  illumination. 

every    frond    and    twig   thrown    into  relief  by  carefully  concealed  lights. 


Garden  Illumination 


(Not  only  use  but  beauty  is  among  the  functions  of  electricity,  and  illumination  as  a  form  of 
decoration,  indoors  and  out-of-doors,  is  becoming  every  day  more  popular.  Follomng  is  an 
account  of  the  garden  illumination  which  delighted  the  guests  at  the  N.  E.  L.  A.  Convention 
at  Pasadena. — The  Editor.) 


The  illumination  of  the  grounds  of  the  Hotel 
Huntington  during  the  recent  N.  E.  L.  A.  convention 
at  Pasadena  was  a  fine  example  of  the  exquisite 
effects  which  can  be  secured  with  this  form  of  dec- 
oration. 

In  the  Japanese  gardens  of  the  hotel  are  four 
small  ponds  located  on  different  terraces  and  con- 
nected by  streams  running  the  length  of  the  garden. 
These  are  surrounded  by  many  varieties  of  Japanese 
ferns,  palms,  dwarf  oaks  and  bamboo  trees  against 
a  background  of  large  oaks  and  eucalyptus.  Six 
500-watt  floodlights  mounted  at  heights  of  from  25 
to  35  feet,  each  equipped  with  400-watt  Mazda  C 
Sunbeam  lamps,  covered  the  main  section  of  the  gar- 
dens and  also  illuminated  the  tall  eucalyptus  trees. 

On  the  left  side  were  located  eight  500-watt 
Western  Electric  floodlights,  each  equipped  with 
400-watt  Mazda  C  Sunbeam  lamps  which  were 
focused  across  the  garden  and  illuminated  the  shrub- 
bery on  the  right  hand  side  of  the  canyon,  and  also 
covered  the  lawn  and  pools  with  wide  angle  rays 
from  the  same  units.  On  the  right-hand  side  were 
located  six  500-watt  Western  Electric  Davis  flood- 
lights eacl}  equipped  with  400-watt  Mazda  C  Sun- 
beam lamps  used  at  wide  angle  flood  settings  to  cover 
the  center  and  left-hand  side  of  the  garden.  These 
lamps  were  located  at  an  angle  that  removed  any 
glare  from  the  hotel  buildings,  thereby  allowing 
guests  the  opportunity  of  viewing  the  gi'ounds  with- 


out looking  directly  into  the  light  from  any  of  the 
lamps  used. 

In  the  center  of  the  hotel  building,  and  approx- 
imately one-quarter  of  an  acre  in  extent,  is  a  garden 
with  a  large  bed  of  flowers  and  date  palms,  bordered 
by  tropical  plants,  palms  and  large  trees.  The  center 
section  and  palms  were  illuminated  by  four  Western 
Electric  Utility  units  each  equipped  with  200-watt 
Mazda  C  Sunbeam  lamps.  The  oak  and  large  palms 
in  the  border  were  illuminated  by  two  500-watt 
Mazda  C  Sunbeam  lamps.  The  low  border  plants 
were  illuminated  by  the  use  of  Benjamin  elliptical 
angle  reflectors  set  in  the  ground. 

Tlie  main  tropical  gardens  are  located  at  the 
northeast  side  of  the  buildings  and  cover  approx- 
imately two  and  one-half  acres.  They  consist  of 
tropical  flowers,  ferns,  palms  and  small  plants,  the 
banana  palms  in  the  center  being  30  feet  high. 

The  borders  are  of  ferns,  palms  and  shrubs,  and 
the  border  running  around  the  main  garden  consists 
of  fern  trees,  tropical  flowers  of  delicate  coloring  and 
texture,  fuchsias  and  cyclamen  of  varying  types  and 
colors.  This  whole  group  was  illuminated  with  a 
combination  of  utility  units,  floodlights  and  reflec- 
tors, every  detail  in  the  graceful  feathery  foliage 
being  admirably  brought  out. 

Directly  in  front  of  the  hotel  entrance  are 
located  two  large  fir  trees  and  large  clumps  of  bam- 
boo.   These  were  illuminated  from  the  roof  of  the 
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hotel  building  by  the  use  of  three  500-watt  Western 
Electric  Davis  floodlights  and  one  1000-watt  Western 
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A.  G.  Humphreys  and  J.  G.  Loomer, 
to  whom  goes  the  credit  for  the 
design  and  installation  of  the  light- 
ing effects  described  in  the  accom- 
panying article. 


Electric  Davis  floodlight 
was  used  to  bring  out  the 
detail  of  tree-tops. 

All  the  gardens  were 
illuminated  from  the 
ground,  thereby  bringing 
out  the  delicate  tracery 
of  the  foliage  and  flow- 
ers, giving  the  greatest 
effect  in  the  color  scheme. 

The  contrast  between 
the  daylight  photographs 
and  the  same  scenes 
taken  at  night  showed 
the  wonderful  possibili- 
ties of  the  floodlight  when 
used  in  the  proper  man- 
ner, as  all  of  these  units 
were  located  at  angles 
which  threw  the  light  di- 
rectly on  the  shrubbery 
eliminated  any  unpleasant 
The  units  were 


and   plants  'and    still 

glare  while  looking  at  the  gardens. 

practically  hidden  by  the  plants  and  ferns. 

The  total  number  of  units  used  was  93  and  the 
total  consumption  of  power  equaled  30  kw. 

The  entire  lighting  effect  was  laid  out  and  in- 
stalled under  the  personal  supervision  of  A.  G. 
Humphreys,  Electrical  Engineer  of  the  Plant  Depart- 
ment of  the  Southwestern  Shipbuilding  Company, 
East  San  Pedro,  California,  and  Mr.  J.  G.  Loomer, 
of  the  Western  Electric  Company,  Los  Angeles, 
Floodlight  Expert. 


may  have  his  full  quota.  We  have  found  it  necessary 
to  do  special  work  such  as  making  bull's  eyes,  half 
frosting  and  bowl  frosting  for  our  customers. 

Making  a  Record  — 

When  I  started  in  business,  three  and  one-half 
years  ago,  I  had  just  twenty  dollars.  Today  I  have 
what  I  consider  the  prettiest  shop  in  the  heart  of 
Los  Angeles.  My  rent  is  half  of  a  $533  per  month 
store  room.  The  other  half  of  this  store  is  a  type- 
writer shop.  The  two  lines  go  well  together.  My 
success  here  leads  me  to  advise  men  going  into  the 
appliance  and  Mazda  lamp  business  to.  locate  in  the 
heavy  trafl[ic  or  shopping  districts  of  their  city.  Our 
appliance  and  lamp  sales,  not  including  such  stock  as 
washing  machines  and  vacuum  cleaners,  will  run 
about  six  hundred  dollars  this  year.    I  always  plan 


SELLING  MAZDA  LAMPS 

BY   CLARENCE  LLEWELLYN 

(This  story  of  the  Los  Angeles  Electric  Appliance 
Shop  contains  many  valuable  suggestions  concerning 
the  sale  of  lamps,  shop  location,  and  general  selling 
policy. — The  Editor.) 

Doing  more  than  a  one  hundred-dollar  retail 
business  on  Mazda  lamps  over  your  counter  without 
sub-contracts  or  without  doing  wiring  contracting, 
is  considered  a  pretty  good  business.  After  having 
used  several  kinds  of  display  racks,  we  have  designed 
one  which  has  been  responsible  for  a  great  part  of 
our  increased  sales.  This  device  makes  it  possible 
to  show  the  customer  how  much  current  the  globes 
use,  and  if  the  clerk  is  busy  with  others,  the  cus- 
tomer can  decide  himself  upon  the  type  of  globe  he 
wants. 

It  has  always  been  the  custom  of  our  shop  to 
have  extra  globes  on  hand  when  stock  is  short.  In 
order  to  make  this  possible,  I  built  a  frosting  ma- 
chine three  years  ago.  If  every  lamp  agent  would 
put  in  his  own  frosting  machinery,  his  stock  could 
be  from  one-half  to  two-thii-ds  less  than  what  he 
now  carries.  Furthermore,  I  believe  that  the  lamp 
manufacturers  will  welcome  this  idea,  because  their 
supply  is  so  limited  that  they  are  now  employing 
extra  help  in  order  to  check  over  agents'  stock  so 
that  dead  stock  may  be  removed  and  every  agent 


By  pressing  the  correct  button,  the  current  consumption  of  any  one  of  the 
dozen  lamps  is  registered  on  the  attached  ammeter.  This  is  a  simple  and 
effective  way  of  helping  the  customer  decide  upon  the  lamp  best  suited 
for  his  purpose. 

to  be  in  the  front  of  the  shop  so  I  can  get  acquainted 
with  customers  when  they  enter  the  store. 

There  are  but  a  few  standard  makes  on  the  mar- 
ket and  for  this  reason  the  use  of  so  many  name 
plates  is  really  undesirable.  They  mean  nothing  and 
in  time  make  for  more  trouble  and  the  necessity  of 
carrying  a  larger  stock.  Many  dealers  think  they 
have  to  cany  the  sample  of  an  appliance  that  they 
don't  sell  in  order  to  knock  it.  This  does  not  bring 
profit  and  is  of  course  unfair. 

Method  of  Selling  — 

I  like  to  pick  what  I  think  is  best  and  offer  that 
to  the  customer,  allowing  him  to  make  his  own  final  j 
decision.    Often  in  selling  what  I  think  is  best,  I  am 
considered  a  nut    by  the  customer,  because  many] 
have  no  idea  of  what  is  inside  the  appliance.    If  two  j 
customers  entered  your  shop  at  the  same  time  and] 
one  wanted  to  see  an  appliance  and  the  other  wanted  i 
a  lamp,  what  would  you  do  ?    We  give  the  first  atten- 
tion to  the  latter,  for  in  so  doing  we  feel  we  are 
working  best  to  establish  permanent  trade. 
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The  Dealer's  Window  By  Night 

(The  electrical  store  has  come  to  be  the  brightest  spot  in  its  neighborhood  after  dark,  the 
attraction  which  draws  window  shoppers  from  their  aimless  wanderings  to  the  inspection  of 
its  bright  nickel  and  attractive  appliances.  The  photographs  given  below  of  Western  stores 
which  are  taking  advantage  of  evening  as  well  as  daylight  hours  to  carry  their  message  of 
good  merchandising  are  instances  of  what  is  possible  in  setting  an  example  of  good  window 
illumination  which  may  be  followed  by  other  merchants  of  the  neighborhood. — The  Editor.) 


The  best  time  to  advertise  the  mazda  lamp  is  at  night,  a  fact  which  was 
realized  by  the  Hanbridge  Electric  Company  of  San  Francisco  and  which 
resulted  in  this  effective  window.  The  mission  here  shown  is  made  from 
the  lamp  cartons  painted  an  adobe  color,  set  in  a  background  of  grass  sod 
and  ferns. 


The  colorful  windows  of  the  Sullivan  Electric  Company  of  Modesto,  Cali- 
fornia, are  most  attractive  after  they  have  been  illuminated  for  the  evening. 
The  tasteful  and  natural  arrangement  of  furniture  and  appliances  appears 
to  good  effect  in  the  light  of  fixtures  similar  to  those  which  would  be  used 
in  the  home  in  similar  surroundings. 


Fixtures  were  meant  to  be  dis- 
played at  night  time  and  noth- 
ing is  more  attractive  than  a 
well  arranged  grouping  of  lamps 
and  wall  brackets.  The  low  cur- 
tain which  forms  the  back- 
ground for  the  windows  of  the 
Valley  Electrical  Supply  Com- 
pany of  Fresno  places  the  entire 
store  in  the  window. 


In  the  daytime  the  interior  of 
the  store  is  darker  than  the 
street  and  must  compete  with 
many  other  attractions,  but  at 
night  it  may  be  made  to  stand 
out  so  that  the  passerby  feels 
that  he  is  standing  in  the  midst 
of  the  stock  which  is  so  brightly 
illuminated.  The  customer  picks 
out  what  he  will  buy  tomorrow. 


An  example  of  the  effective  lighting  of  a  window  with  a  scattered  display. 
The  concentrating  of  the  light  has  the  same  effect  in  unifying  the  group 
that  the  mammoth  battei-y  with  its  background  of  d-rapery  has  in  the  day- 
time.    Every  window,  as  every  picture,  should  have  a  "center  of  interest." 


One  of  the  features  of  the  N.  E.  L.  A.  convention  at  Pasadena  was  the 
windows  of  the  electrical  stores  in  town,  which  were  especially  featured 
for  the  occasion.  None  attracted  more  attention  than  that  of  the  H.  L, 
Miller  Company,  which  combined  beauty  of  design   with   motion   and  color. 
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Electric  Sign  Manufacture 


BY   R.    E.    SMITH 


(Western  manufacturers  have  invaded  nearly  every  line  of  industry  followed  anywhere  in  fhe 
country.  The  following  article  describes  the  processes  and  plant  of  the  Electrical  Products  Co. 
of  Los  Angeles,  who  make  a  large  part  of  the  electric  signs  sold  in  Southern  California. — 
The  Editor.) 


It  does  not  seem  easy  to  standardize  such  a  busi- 
ness as  sign  manufacture  where  one  of  the  principal 
sales  points  is  individuality  and  each  article  is  pro- 
duced from  a  special  design.  But  this  is  exactly 
what  has  been  done  in  Los  Angeles  by  the  Electrical 
Products  Coiporation  which  has  so  organized  its 
shop  procedure  and  methods  that  the  work  moves 
from  one  department,  and  from  one  bench,  to  another 
in  much  the  same  way  that  automobiles  move 
through  the  most  modern  factory  which  produces 
the  large  number  of  machines  commonly  met  with. 

The  general  outline  of  the  process,  for  it  is  a 
process  and  not  a  job-order  system,  is  as  follows: 
When  an  order  starts  through  the  shop  the  first  step 
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The  home  of  the  Electrical  Products  Corporation  of  Los  Anj^eles.     These  producers  of  electrical  signs  have 
been  especially  successful  in  organizing  their  work  along  the  lines  of  modern  large  scale  production. 

is  the  cutting  of  the  tin  faces  of  the  letters.  This 
is  done  in  the  tinsmith's  department  which  follows 
standardized  fonns  unless  the  order  calls  for  special 
shapes  of  letters.  In  this  one  step  there  is  a  great 
saving  in  time  and  material  as  the  workers  become 
familiar  with  the  usual  shapes  and  lose  no  time  in 
executing  the  design.  After  the  faces  are  cut  the 
galvanized  channel  iron  sections  for  the  ends  and 
sides  are  assembled.  The  sections  are  purchased  in 
quantities  of  the  sizes  usually  required  and  a  further 
saving  is  effected  by  reducing  hand  work  at  this 
point. 

The  other  steps  follow  in  rapid  succession.  The 
receptacle  strips — also  on  hand  in  standard  lengths — 
are  added  by  one  man  and  the  sign  moves  on  to  the 
wireman.  This  step  is  practically  uniform  for  all 
signs,  consisting  of  the  addition  of  the  receptacles 
themselves  and  the  wires  connecting  them.  Follow- 
ing this  the  luminous  facings  for  the  letters  are 
added  and  the  sign  is  ready  for  the  paint  shop  where 
the  specified  colors  are  put  on.  Meanwhile  the  black- 
smith department  has  made  the  hanging  rig  or  fabri- 
cated the  support,  if  the  sign  is  a  large  one,  and  the 
sign  is  complete  for  placing  in  the    shipping  crate 


which  the  woodworking  department  has  made  in  the 
interim. 

The  plant  maintains  a  continuous  schedule  for 
production,  turning  out  on  the  average  nine  complete 
signs  daily.  The  time  taken  during  the  regular  pro- 
duction program  is  such  that  about  one  hundred 
signs  are  in  the  shop  at  any  one  time,  and  a  working 
force  of  forty  to  fifty  men  is  employed. 

As  an  example  of  what  other  manufacturing 
plants  on  the  Pacific  Coast  may  expect  in  the  way  of 
growth,  the  evolution  of  this  company  is  of  interest. 
Starting  in  1912  with  a  ground  space  of  1600  square 
feet,  the  business  has  expanded  to  fill  a  building  hav- 
ing over  17,000  square  feet  of  floor  area.  From  a 
purely  local  market  the  firm 
now  sells  in  China,  Japan,  Ha- 
waii, Manila  and  the  west 
coast  countries  of  Central  and 
South  America.  This  latter 
business  is  all  through  mail 
orders  although  generally  the 
foreign  orders  are  consum- 
mated through  export  firms 
who  handle  the  financial  end. 
i  Some  years  ago  the  com- 
pany entered  the  field  of  mak- 
ing and  operating  interchange- 
able signs  for  theatres  and  has 
found  this  to  be  a  very  profit- 
able business.  Another  some- 
what similar  field  has  been  the 
manufacture  of  complete  theatre  electrical  lighting 
apparatus  such  as  footlights'  strips  and  borders. 
They  also  design  and  install  interior  decorative  light- 
ing installations. 


■  ■IIIIIIIIIIIIIIIIMI 


"B 


PAMPHLETS  AND  CLIPPINGS  IN  THE 
BUSINESS  LIBRARY 
The  Journal  of  Electricity  has  the  pleasure  of 
announcing  that  it  has  secured  for  the  benefit  of 
its  readers  a  short  series  of  articles  on  this  timely 
subject.  Business  offices  today  are  flooded  with 
pamphlets,  leaflets,  newspaper  and  magazine  clip- 
pings, and  the  difiiculty  that  confronts  business 
offices  is  how  to  handle  effectively  this  flood  of 
valuable  print.  The  Journal  of  Electricity  has 
arranged  to  publish  a  series  of  five  articles  enti- 
tled "Pamphlets  and  Clippings  in  a  Business  Li- 
brary" that  will  idiscuss  their  value  as  sources  of 
up-to-date  information,  where  the  best  pamphlets 
on  any  given  subject  can  be  obtained  and  the  best 
method  of  filing  them  for  ready  reference.  The 
series  of  articles  will  be  written  by  Miss  Virginia 
Fairfax,  Librarian,  Carnation  Milk  Products  Co., 
Chicago,  formerly  of  the  Publicity  Department  of 
Robert  W.  Hunt  &  Company,  Engineers,  Chicago. 


Q.M 
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Electric  Power  for  Mining 


BY   F.    S.    VIELE 


(The  dependence  of  Western  development  upon  electricity  is  nowhere  more  marked  than  in 
agriculture  and  mining.  An  interesting  account  of  developments  supplying  the  latter  industry 
is  given  in  the  following  article  by  the  president  of  the  Arizona  Power  Company. — The  Editor.) 


Jerome  substation  of  the  Arizona 
Power  Company,  3000-kw.  capacity, 
serving:  mines  and  smelters  in  the 
Jerome   district. 


BOUT  the  first  question 
asked  by  strangers  con- 
templating mining  op- 
erations in  any  district 
is,  "Can  we  get  power 
for  such  operations?" 
In  a  country  where 
water  is  particularly 
scarce,  and  when  avail- 
able is  often  injurious 
to  boilers,  and  where 
haulage  problems  are 
great  and  offer  serious 
obstacles  to  the  easy  se- 
curing of  fuel,  the  ques- 
tion of  power,  and  par- 
ticularly cheap  power, 
becomes  of  paramount 
importance  in  any  in- 
dustrial development. 
The  present  power  situation  in  Yavapai  county, 
Arizona,  has  been  most  satisfactorily  solved  by  the 
Arizona  Power  Company,  who  furnish  electric  power 
from  two  hydroelectric  plants  aggregating  12,000  hp. 
and  a  modern  steam  plant  of  10,000  hp.  capacity. 
The  northern  part  of  the  county,  in  which  are 
located  the  great  producing  mines  which  make  the 
district  so  justly  famous,  is  covered  by  extensive 
transmission  lines  over  two  hundred  and  fifty  miles 
in  length,  by  means  of  which  electric  power  is  deliv- 
ered at  the  very  door  of  every  mine  or  prospect  in 
the  district. 

That  the  cost  of  power  from  this  source  is  satis- 
factory, at  least  to  the  users,  is  evidenced  by  the  fact 
that  every  producing  mine,  and  practically  every 
prospecting  company  is  using  electricity  furnished 
by  the  company. 

In  March,  1918,  the  customers 
served  and  the  approximate  demands  of 
such   customers  was    as    shown  below: 

Customers  Hp.  Used 

A.   T.   &    S.    F.   Railway 100 

Prescott  City  Pumping  Plant,  Del  Rio 100 

Consolidated    Arizona    Smelting    Company — 

Humboldt    Smelter    and    Mill,    Blue    Bell    Mine, 

De  Soto  Mine  1500 

United  Verde  Copper  Co.,  Jerome  and  Clarkdale..5000 

United  Verde   Extension    Copper   Company 1500 

Hayden  Development  Company 300 

Prescott    Gas    &    Electric    Company 300 

Big   Pine  Mining   Company 300 

Bradshaw   Reduction   Company,    Crown   King 300 

Arizona    Binghamton    Copper    Company 450 

Copper   Queen   Mining   Company 100 

Big   Ledge   Development    Company 350 

Jerome   Verde   Mining    Company 350 

Pittsburgh  Jerome  Mining   Company 100 

Arkansas  &  Arizona  Copper  Company 100 

Jerome-Portland   Copper  Company   75 

West  United  Verde  Copper  Company 200 

Gadsden    Copper    Company    300 

Green   Monster   Mining    Company 250 

Jerome  Del    Monte   150 

Locey   Pabst   Gold   Mining    Company 100 

Verde    Combination    Copper    Company 250 

Dundee-Arizona    Company    200 

Shannon  Copper  Company  200 

Cottonwood   Township    100 

Mayer   Township    50 

Total 12,825 


The  Arizona  Power  Company,  incoi-porated  un- 
der the  laws  of  the  state  of  Maine,  was  formed  in 
1908  to  take  over  the  interests  of  an  Arizona  cor- 
poration which  had  appropriated  the  waters  of  Fos- 
sil Creek. 

Water  Source 

Fossil  Creek  derives  its  name  from  the  fact  that 
the  water  covers  sticks,  stones  and  any  foreign  sub- 
stance, with  a  formation  which  makes  them  look  like 
fossils.  The  water  evidently  comes  from  a  great 
depth,  and  gushes  out  abruptly  from  a  rock  cliff  at 
a  temperature  of  72°  Fahrenheit,  with  a  constant 
flow  of  43  cubic  feet  per  second,  absolutely  the  same 
in  volume  winter  or  summer,  dry  season  or  wet ;  that 
the  quantity  from  the  springs  never  changes  has 
been  proved  by  practically  daily  measurements  since 
1902. 

From  its  source  at  the  springs,  located  at  the 
junction  of  Conconino,  Gila  and  Yavapai  county,  Fos- 
sil Creek  runs  in  a  generally  southeasterly  direction 
a  distance  of  about  fourteen  miles,  where  it  empties 
into  the  Verde  River.  From  the  springs  to  the  river 
the  creek  has  a  total  fall  of  1600  feet,  and  this  fall  is 
utilized  in  two  hydroelectric  developments,  the  upper 
plant  using  500  feet  and  the  lower  1080  feet. 

About  two  hundred  yards  below  the  lower 
spring,  a  concrete  dam  is  built  across  the  creek  bed, 
diverting  the  entire  stream  flow  to  a  concrete  intake 
tunnel,  provided  with  suitable  gates  to  keep  out  rub- 
bish, logs,  and  so  forth.  From  this  tunnel  the  water 
enters  a  semi-circular  steel  flume,  5  ft.  in  diameter, 
carried  on  wooden  trestles  and  suppoi'ted  on  con- 
crete footings. 

The  flume  is  laid  on  an  hydraulic  gradient  of 
1  foot  to  the  1000,  the  wooden  trestle  varying  from 
five  feet  in  height  to  sixty  feet  where  bridges  span 


Pump   system   automatically    supplying   oil   and   steam   for  entire   Tapco   steam   plant  of   the 

Arizona  Power   Company 
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the  numerous  small  canyons.  The  length  of  flume 
from  intake  to  the  head  of  the  pressure  pipe  is 
22,000  feet,  with  an  inverted  siphon  480  feet  in 
length,  and  having  a  drop  of  146  feet,  about  in  the 
middle  of  the  flume.  At  the  end  of  the  flume  a  con- 
crete box  fitted  with  gates,  cleaning  racks  and  elec- 
trical devices  to  indicate  to  the  power  house  operator 
the  height  of  water  in  the  flume,  is  connected  di- 
rectly to  a  steel  pressure  pipe  3300  feet  in  length 
which  carries  the  water  to  a  Francis  turbine  located 
at  the  creek  level  500  feet  below. 

The  pressure  pipe  is  in  the  greater  part  of  its 
course  buried  in  the  ground,  and  where  exposed  is 
supported  on  concrete  piers.  The  turbine  of  2500 
horsepower  capacity  is  directly  connected  to  a  Gen- 
eral Electric  2300-volt  generator  of  15000-kw.  capac- 
ity. The  3-phase,  60-cycle  cuiTent  as  generated  is 
raised  by  a  bank  of  three  transformers  to  45,000 
volts  and  transmitted  to  the  main  generating  station 
on  the  Verde  River  eight  miles  away. 
Storage  System 

The  tail  race  of  the  upper  or  Irving  plant 
empties  directly  into  the  intake  of  the  larger  plant, 
which  is  located  at  Childs  on  the  Verde  River.  The 
intake  is  concrete  and  forms  a  pool  40  by  20  feet  and 
15  feet  in  depth.  From  this  intake  the  water  is  car- 
ried on  a  grade  of  one  foot  per  thousand  to  an  arti- 
ficial reservoir,  Stehr  Lake,  having  an  area  of  28 
acres. 

Stehr  Lake  forms  a  storage  reservoir  of  suffi- 
cient size  to  carry  the  rated  load  of  the  Childs  sta- 
tion unassisted  for  a  period  of  24  hours.  The  lake 
was  formed  in  a  natural  depression  of  the  hills  by 
earthwork  dams  at  either  end.  At  the  lower  end 
of  the  lake,  seventeen  feet  below  the  normal  level 
of  the  water,  is  located  the  portal  of  a  pressure  tun- 
nel which  pierces  the  mountain  5200  feet,  to  the 
valley  of  the  Verde  River  on  which  the  power  house 
is  located.  From  the  western  end  of  this  tunnel  a 
reinforced  concrete  pipe  four  feet  in  diameter  skirts 
the  edge  of  the  mountain  a  distance  of  1400  feet  to 
a  concrete  surge  tank  30  feet  in  diameter  and  36 
feet  high.  The  concrete  pipe  is  under  a  constant 
hydraulic  head  of  30  feet. 

From  the  bottom  of  the  surge  tank  the  water  is 
carried  in  a  steel  pressui-e  pipe  4800  feet  long  to  the 
turbines  in  the  power  house  1080  feet  below.  The 
pressure  pipe  is  48  in.  in  diameter  at  the  sui'ge  tank, 
36  in.  diameter  at  the  power  house,  and  for  the  lower 
half  of  the  distance  is  of  welded  steel  %-in.  thick 
at  the  bottom.  From  this  entii-e  water  conduit  there 
has  never  been  one  minute's  trouble  in  the  nine  years 
of  operation. 

Power  House  Equipment 

The  power  house,  located  on  the  east  bank  of  the 
Verde  River,  is  of  solid  concrete  construction  with 
adjoining  transformer  house  above  and  similarly 
built.  Each  of  the  three  turbines  in  the  power  house 
has  a  rated  capacity  of  3000  hp.  and  each  is  directly 
connected  to  an  1800-kw.  generator  supplying  cur- 
rent at  2300  volts,  3-phase,  60  cycles.  Each  genera- 
tor is  connected  to  a  bank  of  three  transformeis 
which  raise  the  voltage  to  45,000  volts,  for  trans- 
mission. 


The  turbines  are  controlled  by  oil  governors,  and 
a  special  Tirrel  regulator  is  provided  to  operate  the 
exciters  of  each  generator  when  they  are  working  on 
the  same  transmission  system. 

Transmission 

The  transmission  line  passes  from  the  east  side 
of  the  river  across  the  river  and  up  the  rim  of  the 
western  mountain,  a  climb  of  3500  feet  over  the  most 
rugged  country.  In  nearly  an  air  line  it  is  then  car- 
ried to  a  switching  station  at  Joland  Junction  on  the 
Santa  Fe,  Prescott  and  Phoenix  Railroad,  a  distance 
of  35  miles. 

Considerable  trouble  was  experienced  from  light- 
ning on  the  line  over  the  Verde  River,  at  the  com- 
mencement of  opei'ations,  and  a  supplementary  line 
on  wooden  towers  was  constructed  up  the  Verde  val- 


Concrete  pipe,   connecting  pressure  tunnel  to  pressure  pipe  at  plant  head, 
under  about  17    ft.    head 

ley  51  miles  to  Clarkdale,  the  site  of  the  United 
Verde  Copper  Company's  new  smelter,  and  thence  to 
the  Jerome  sub-station.  Each  property  is  therefore 
able  to  secure  power  from  two  directions. 

From  sub-stations  at  Jerome  and  Clarkdale  all 
of  the  various  mines  and  prospects  in  the  Jerome  dis- 
trict are  reached  by  taps  from  the  main  line  or  by 
2300-volt  disti'ibuting  circuits. 

In  March,  1918,  the  transmission  lines  owned 
and  operated  were  as  follows: 

Main  Tower  Lines 45,000  volts,  180  miles 

Distributing  Line   17,000  volts,  27  miles 

Distributing  Line   11,000  volts,  34  miles 

Distributing  Line   2,300  volts,  20  miles 

Total  of  three-wire  lines,    261  miles 
or  over  800  miles  of  copper  transmission  wire  and 
steel  groundwire. 

It  is  an  interesting  fact  that  practically  all  of 
the  copper  wire  was  purchased  from  the  United 
Verde  Company's  wire  drawing  plant  at  Perth  Am- 
boy,  N.  J.,  and  it  has  therefore  traveled  east  as  bul- 
lion, back  again  as  wire,  and  now  serves  to  carry 
current  to  operate  the  mines  from  which  it  was 
originally  taken. 

In  ordei'  to  construct  the  two  hydroelectric  sta- 
tions, it  was  necessary  to  build  eighty  miles  of  wagon 
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road  from  the  railroad  due  east  to  the  Verde  River 
and  thence  to  the  springs.  Sixty  miles  of  this  dis- 
tance there  was  not  even  a  trail  before  the  work 
commenced.  This  road  reached  an  elevation  of  6,600 
feet,  and  from  the  rim  of  the  Verde  River  to  the 
location  of  the  power  house  at  Childs,  there  is  a  drop 
of  3,500  feet  in  a  distance  of  eight  miles  by  the  road. 
Over  this  mountain  road  by  means  of  auto  trucks, 
mule  teams  and  burros  over  60,000,000  pounds  of 
freight  has  been  transported. 

Auxiliary  Steam  Plant 

In  the  summer  of  1916  the  demands  for  power 
inci'eased  so  rapidly,  due  to  the  wonderful  develop- 
ment of  the  United  Verde  Extension  Mining  Com- 
pany and  the  consequent  impetus  given  to  develop- 
ment operations  in  Yavapai  county,  that  the  water 
power  plants  of  the  power  company  were  badly  over- 
loaded. In  order  to  provide  reserve  capacity  and 
take  care  of  the  present  requirements,  a  subsidiary 
company.  The  Arizona  Steam  Generating  Company, 
was  formed  to  build  a  modem  steam  generating 
plant,  which  was  ■  located  at  Tapco  on  the  Verde 
River,  three  miles  north  of  Clarkdale.  Construction 
of  this  plant  was  commenced  in  February,  1917,  and 
the  plant  was  placed  in  operation  September  1,  1917. 

The  power  house  is  located  about  half  a  mile 
from  the  tracks  of  the  S.  F.,  P.  &  P.  Railroad,  and  is 
directly  connected  with  the  railroad  by  a  standard 
gauge  spur  track  2800  feet  long.  The  building  itself 
is  constructed  of  concrete  throughout,  with  the  ex- 
ception of  the  western  end,  which  has  a  corrugated 
iron  finish,  so  that  the  future  additions  can  be  made 
with  a  minimum  of  expense.  The  boiler  room  is  110 
ft.  long,  75  ft.  wide  and  35  ft.  high,  and  the  turbine 
room  adjoining  it  66  ft.  long,  40  ft.  wide  and  42  ft. 
high.  The  equipment  is  of  the  most  modem  con- 
struction and  is  desigTied  to  give  the  maximum  of 
efficiency. 

Fuel  Supply 

Oil  fuel  is  used  under  the  boilers,  and  immedi- 
ately west  of  the  present  boiler  room  there  is  an  oil 
unloading  station  on  the  spur  track  consisting  of  a 
concrete  trough  with  four  openings  so  that  four  car- 
loads of  oil  can  be  emptied  at  one  time.  From  this 
unloading  tank  the  oil  is  pumped  by  electrical  power 
to  two  auxiliary  tanks  back  of  the  boiler  house, 
which  contain  24  hours'  supply  of  oil,  or  to  a  large 
storage  tank  located  about  1000  feet  from  the  boiler 
house.  This  storage  tank  contains  30  carloads  of 
oil,  enough  for  one  month's  operations.  The  boilers 
are  also  arranged  to  use  coal  in  case  the  change  is 
desirable. 

The  water  for  the  boilers  is  obtained  from  a  well 
in  the  basement,  and  before  being  placed  in  the 
boilers  the  water  is  thoroughly  purified  of  all  foreign 
matter  in  a  carefully  designed  laboratory  located  in 
one  corner  of  the  boiler  room.  From  this  laboratory 
the  water  is  pumped  to  a  feed  water  heater  and  from 
the  feed  water  heater  is  forced  by  duplicate  sets  of 
pumps  thi'ough  the  economizers  and  thence  into  the 
boilers  themselves.  The  oil  feed  pumps,  which  are 
in  duplicate,  are  located  immediately  in  front  of  the 
water  pumps  and  supply  oil  directly  to  the  burners 


under  the  boilers.  The  amount  of  oil  and  steam  for 
vaporizing  is  automatically  regulated  by  the  demands 
upon  the  boilers  themselves. 

The  generator,  which  is  of  10,000-hp.  capacity, 
has  a  specially  constructed  air  cooling  device  which 
foi-ces  cool  air  through  the  windings  of  the  generator 
and  thence  into  the  open  air.  The  water  circulating 
system  for  cooling  bearings  is  operated  from  a  large 
tank  on  the  roof  of  the  engine  house,  whence  it  flows 
by  gravity  through  the  bearings  of  the  turbine  and 
generator  and  thence  through  cooling  coils  immersed 
in  the  conduit  which  carries  the  condensing  water 
to  the  condenser.  From  this  point  it  passes  to  a 
large  storage  tank  in  the  basement  from  which  it  is 
pumped  to  the  tank  on  the  roof  by  electrically  op- 
erated centrifugal  pumps. 

The  presence  of  this  steam  plant  as  an  auxiliary 
reserve  was  deemed  advisable  by  the  directors  of 
the  Arizona  Power  Company  to  take  care  of  the 
rapidly  increasing  demands  of  the  Jerome  district, 
and  also  to  act  as  a  guarantee  against  interruptions 
on  the  long  transmission  lines  from  the  hydi'oelectric 
plant.  The  double  transmission  lines  from  the  steam 
plant  to  Clarkdale  are  one  mile  in  length.  From  the 
Clarkdale  substation  a  new  line  is  being  built  to  the 
Hopewell  Crushing  Plant  of  the  United  Verde,  and 
thence  to  the  present  Jerome  substation.  The  liabil- 
ity to  interruptions  on  the  electrical  circuits  will  be 
reduced  to  a  minimum  by  the  addition  of  this  much- 
needed  reserve  and  the  company  is  prepared  to  add 
to  the  size  of  the  steam  plant  as  the  demand  of  the 
customers  requires. 

In  1919  an  extension  77  miles  long  of  the  trans- 
mission line  was  made  to  Phoenix  and  pumping 
power  is  now  provided  in  the  Salt  River  valley  from 
the  plants  of  the  Arizona  Power  Company. 

On  an  official  test  at  full  load  conducted  for 
three  days,  in  November,  1917,  the  steam  plant  de- 
veloped 335  kw-hr.  per  barrel  of  California  crude  oil, 
a  result  which  is  not  surpassed  by  any  similar  size 
plant  in  the  world. 


A  TIE-IN  OUTDOOR  SUBSTATION 


Delta-Star    Unit    Type     3300/13200    kva..    three-phase     outdoor     substation 

recently  erected  by  the  Canton  Gas  &   Electric   Company  o£  Illinois.     This 

station  steps  the  voltage  to  13290  volts  for  the  line  which  eroes  to  Lewiston 

and  for  tying  into  the  13200-volt  line  i-unning  to  Canton. 
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Clyde  Chamblin  was  re-elect- 
ed president  and  is  right 
now  daring  anyone  to  vio- 
late the  code  of  ethics. 


Cap  Angus,  California  Co- 
operative Campaign,  adver- 
tising the  fact  that  adver- 
tising   pays. 


Clark  Baker,  National  Lamp 
Co..  Oakland,  is  probably 
thinking  of  a  certain  gen- 
tleman  from  Los  Angeles. 


Convention  of  California  Contractor-Dealers 

(Nearly  two  hundred  members  of  the  electrical  industry  gathered  at  San  Jose 
for  the  annual  meeting  of  the  California  State  Association  of  Electrical  Con- 
tractors and  Dealers.  A  number  of  excellent  papers  were  presented  there  and 
the  spirit  of  the  convention  Was  one  of  cooperation  with  the  other  branches  of 
the  industry  and  the  uplifting  of  the  contractor-dealer  branch  to  assure  the  pub- 
lic of  better  service.  The  California  Association  has  done  good  constructive 
work  in  the  past  year  and  with  the  progressive  program  laid  out  for  the  com- 
ing year  it  will  do  much  toward  bettering  the  industry  as  a  whole. — The  Editor.) 


We  don't  know  what  Glenn 
Arbogast  was  thinking  about 
but  he  didn't  do  it  that  after- 
noon,   anyway. 


The  keynote  speech  of  the  annual 
convention  of  the  California  State  As- 
sociation of  Electrical  Contractors  and 
Dealers  was  made  by  Albert  H.  Elliot, 
counsel  for  the  Association,  at  the  ban- 
quet on  the  evening  of  June  twenty- 
sixth.  Speaking  on  "The  Value  of  the 
Association"  Mr.  Elliot  brought  out  the 
ideas  that  had  been  expressed  through- 
out the  entire  convention  in  the  papers 
presented,  the  discussion  on  them,  and 
the  action  taken  to  insure  the  upbuild- 
ing of  the  industry  and  better  service  to 
the  public.  The  convention  was  a  com- 
plete success  from  every  point  of  view 
and  the  intense  interest  shown  by  the 
delegates  in  all  of  the  proceedings 
proved  the  desire  of  all  to  cooperate  to 
the  fullest  extent  with  all  branches  of 
the  industry  to  make  this  a  banner  year 
for  the  electrical  trades. 

The  business  session  of  the  conven- 
tion was  opened  by  a  discussion  of  Gar- 
nett  Young's  paper,  "Cooperation  With 
Architects  and  Builders,"  by  Clyde  L. 
Chamblin,  San  Francisco,  president  of 
the  state  association. 

In  discussing  this  paper  Mr.  Chamblin 
stated  that  the  California  Cooperative  Cam- 
paign had  carried  out  all  of  the  plans  outlined 
by  Mr.  Young  with  great  success  and  men- 
tioned the  good  work  being  done  by  Mr.  Price. 
Mr.  Chamblin  then  quoted  the  figures  prepared 
by  the  Society  for  Electrical  Development 
which  had  appeared  in  the  "Live  Wire,"  the 
official  announcer  of  the  San  Francisco  Elec- 
trical Development  League,  to  show  the  enor- 
mous business  that  is  waiting  for  the  electrical 
contractor  and  dealer  if  the  architect  and 
builder  will   cooperate  with  him. 

That  this  cooperation  be  extended  to  include 
stores  and  industrial  plants,  was  the  sugges- 
tion of  C.  B.  Kenney,  San  Francisco.  Mr. 
Kenney  pointed  out  that  unless  the  plans  and 
wiring'  diagram  of  a  building  were  complete 
there  could  be  no  fair  competition  as  each  con- 
tractor would  interpret  the  diagrams  differ- 
ently, and  that  in  case  of  doubt  he  must  neces- 
sarily add  enough  to  the  job  to  insure  him 
making  a  fair  profit.  He  suggested  that  a 
competent  illuminating  engineer  lay  out  the 
plans  for  any  large  industrial  installation  and 
added  that  this  would  entail  but  little  extra 
expense  to  the  job  and  would  insure  a  satisfied 
customer. 

E.  E.  Brown,  San  Francisco,  suggested  that 
a  committee  from  the  contractor-dealers'  asso- 
ciation meet  with  the  electrical  and  mechanical 
engineers  to  formulate  a  scheme  whereby  the 
wiring  plans  of  all  buildings  would  be  added 
to  the  architect's  drawings  by  a  competent 
engineer.  This  committee  could  then  meet 
with  the  architects  and  discuss  this  scheme, 
and  Mr.  Brown  stated  that  this  was  a  possible 
solution  of  the  problem. 


The  practice  of  bidding  low  to  get  a  job 
and  then  adding  a  lot  of  extras  at  an  excessive 
profit  to  break  even  on  the  entire  job  was 
condemned  by  J.  C.  Hobrecht,  Sacramento,  who 
suggested  more  attention  to  detail  in  making 
up  a  bid  and  if  extras  were  found  necessary 
to  add  them  at  only  a  fair  profit. 

Mr.  Romaine  Myers,  consulting  engineer 
Oakland,  then  stated  that  in  all  of  the  cases 
that  he  had  seen,  there  was  only  a  difference 
of  five  per  cent  between  the  high  and  low 
bidder  where  the  wiring  diagrams  had  been 
properly  laid  out.  In  cases  like  this  it  is  more 
satisfactory  to  all  concerned,  as  the  contractor 
knows  how  to  bid  and  the  owner  knows  what 
he  is  going  to  get  and  there  are  no  extras. 

The  necessity  of  warning  consumers 
against  using  all  appliances  on  a  lamp 
socket  was  suggested  by  Max  Loewen- 
thal  of  San  Francisco,  who  stated  that 
all  appliances  over  660  watts  should  have 
a  special  outlet. 

The  discussion  on  this  paper  was 
closed  by  Mr.  T.  M.  Robinson,  Robinson 
Electric  Company,  Fresno,  who  told  of 
the  city  ordinances  in  that  place  relative 
to  the  wiring  of  stores  and  homes. 

ADVERTISING 

Captain  Howard  M.  Angus,  secretary 
of  the  California  Electrical  Cooperative 
Campaign,  then  read  a  paper  on  "Adver- 
tising" which  he  had  prepared  for  the 
convention  and  which  completely  cov- 
ered the  field  of  advertising  in  which 
those  present  would  be  interested.  This 
is  one  of  the  most  complete  papers  ever 
presented  on  the  problems  that  are 
peculiar  to  the  advertising  and  merchan- 
dising of  electrical  goods. 

Mr.  Louis  Levy,  Levy  Electric  Com- 
pany, San  Francisco,  recommended  the 
more  extensive  use  of  bill  boards  and 
manufacturers'  literature  as  a  means  of 
i-eaching  the  public,  and  stated  that  he 
believed  that  successful  advertising  was 
the  result  of  repetition  of  the  name,  of 
the  firms  to  the  public. 

The  necessity  of  advertising  by  the 
contractor  was  the  message  of  M.  T.  Dol- 
man, Pacific  States  Electric  Company, 
San  Francisco,  who  stated  that  by  this 
means  the  architects  and  home  builders 
could  be  educated  to  the  idea  of  adequate 
wiring  of  homes  and  industrial  plants. 

"Service  will  hold  consumers  but  more  than 
that  is  necessary  to  get  them,"  was  the  idea  of 
G.  E.  Arbogast,  Los  Angeles,  who  said  that 
while  the  older  contractors  were  well  known 
all  over  the  state  to  the  members  of  the  in- 
dustry, they  were  unknown  to  the  public,  and 
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for  that  reason,  the  contractors  must  advertise 
themselves. 

Mr.  Arbogast  also  spoke  of  the  value  of  the 
convenience  outlet  campaign  of  the  California 
Cooperative  Campaign  to  the  contractor  and 
stated  that  the  contractors  should  follow  this 
up  by  intensive  advertising.  The  industrial 
lighting  exhibits  that  are  to  be  installed  by  the 
Cooperative  Campaign  were  explained  and  the 
contractor  urged  to  use  these  to  help  him  con- 
vert managers  of  industrial  plants  to  better 
lighting. 

Talks  and  lectures  on  the  value  of 
electricity  for  home  use  to  be  given  to 
'women's  clubs  and  high  school  classes, 
were  suggested  by  Max  Lowenthal,  as  a 
means  of  getting  close  contact  with  the 
public  and  especially  the  coming  genera- 
tion of  consumers. 

VALUE   OF  APPLIANCE 
SOLICITORS 

The  discussion  on  the  paper  by  A.  W. 
Childs  on  "The  Value  of  Appliance  So- 
licitors" was  started  by  G.  E.  Arbogast, 
who  read  excei-pts  from  the  original  pa- 
per to  establish  certain  facts  and  then 
gave  figures  based  on  his  own  experi- 
ence. 

He  stated  that  the  store  was  opened  in  1914 
and  by  1918  the  business  had  been  built  up  so 
that  $49,800  worth  of  goods  had  been  sold  over 
the  counter.  In  1919  the  sales  averaged  the 
same  as  in  1918,  or  about  $3500  per  month 
until  August.  At  this  time  the  firm  started  an 
extensive  advertising  campaign  and  sent  out 
solicitors,  ■with  the  result  that  the  sales  aver- 
aged over  $15,000  per  month  for  the  rest  of 
the  year.  In  the  first  five  months  of  1920  the 
firm  had  done  a  business  that  amounted  to 
$67,833.60,  and  that  they  figured  on  a  $200,000 
business  this  year.  This  great  increase  in 
sales,  Mr.  Arbogast  stated,  was  due  to  a  large 
extent  to  the  solicitors  that  had  been  sent  out 
and  who  had  covered  the  territory  thoroughly 
not  once  but  many  times. 

The  fact  that  the  majority  of  the  dealers 
do  not  know  how  properly  to  finance  themselves 
was  brought  out  by  Max  Loewenthal,  San  Fran- 
cisco, who  dwelt  at  length  on  the  dangers  of 
allowing  too  many  long-time-payment  conti-acts 
to  accumulate.  The  majoritv  of  people  who 
buy  the  larger  appliances  do  not  need  a  long 
period  of  time  in  which  to  pay  for  them,  and 
Mr.  Loewenthal  recommended  that  the  customer 
be  allowed  six  months  to  pay  for  the  appliance 
except  in  special  cases,  and  went  on  to  say 
that  this  system  of  doing  business  would  prob- 
ably cause  the  dealer  to  lose  a  few  customers 
but  it  would  increase  his  financial  standing 
because  he  would  be  doing  business  on  a  sound 
basis.  The  amount  of  money  tied  up  in  the 
larger  appliances  that  are  being  sold  on  time 
payments,  he  stated,  is  a  serious  problem  to 
the  average  dealer  who  has  to  borrow  money 
from  the  banks  to  carry  on  his  business  while 
this  money  is  outstanding. 

A  plea  was  made  by  G.  E.  Arbogast,  Los 
Angeles,  to  keep  the  contracting  and  dealing 
business  together  and  not  try  to  ran  either  as 
a  separate  business.  In  this  way,  he  pointed 
out,  a  good  live  contracting  business  will  fur- 
nish the  capital  to  the  merchandising  side  of 
the  business  which  will  enable  it  to  carry  notes 
on  its  larger  appliances  at  a  nominal  rate  of 
interest;  consequently  it  will  not  be  necessary 
to  borrow  money  from  the  banks  at  the  present 
rate  of  interest  which  is  proving  hard  on  some 
of  the  smaller  dealers. 

The  idea  that   selling  appliances   on  time 
was  a  banking  proposition  was  brought  out  by 


H.  W.  Kimball,  Oakland,  who  stated  that  the 
customer  paid  interest  on  the  note  in  his  pay- 
ments on  the  appliance.  He  said  that  there 
had  been  some  talk  of  starting  an  electrical 
bank  to  be  supported  by  the  industry,  which 
would  make  a  business  of  loans  on  time-pay- 
ment contracts  and  would  probably  be  of  assist- 
ance to  all  branches  of  the  industry. 

VALUE  OF  PROPER  ILLUMINATION 

Extracts  from  the  paper  prepared  by 
F.  D.  Fagan,  Edison  Lamp  Works,  San 
Francisco,  R.  E.  Fisher,  Pacific  Gas  and 
Electric  Co.,  San  Francisco,  and  H.  W. 
Kimball,  Oakland,  on  "The  Value  of 
Proper  Illumination"  for  the  last  con- 
vention of  the  Pacific  Coast  Section  of 
the  N.  E.  L.  A.  were  read  by  Mr.  Kim- 
ball. 

Discussion  on  this  paper  was  started 
by  Clark  Baker,  National  Lamp  Works, 
Oakland,  who  gave  the  results  of  a  sur- 
vey of  lighting  conditions  in  industrial 
plants  that  was  conducted  by  the  lamp 
manufacturers.  This  investigation  was 
made  by  four  specially  trained  men  and 
included  440  plants  investigated  in  57 
different  towns  in  fifteen  difl^erent  states 
so  that  the  results  would  be  typical  of 
conditions  in  the  entire  country.  It  was 
found  that  the  average  proportion  of 
work  done  under  artificial  light  in  indus- 
trial plants  was  twenty-five  per  cent,  ac- 
cording to  the  estimates  of  the  execu- 
tives interviewed,  but  this  figure  is  be- 
lieved to  be  low.  In  a  chart  showing 
where  the  manufacturer  would  seek  ad- 
vice regarding  lighting  changes  it  was 
shown  that: 

25%  would  ask  the  electrical  retailer 
21%       '*         "       "     electrical   jobber 
13%       "         "       "      consulting  engineer 
9%       "        "       "      central    station 

32%  miscellaneous 

The  total  figures  proved  that  72% 
would  go  to  the  electrical  distributor  or 
to  some  one  in  their  own  organization. 
This  would  seem  to  indicate  that  the 
electrical  jobber  and  retailer  are  the  fac- 
tors dominating  the  situation.  The  ad- 
vantages of  proper  lighting  were  pointed 
out  by  Mr.  Baker  by  the  following  table 
which  is  an  appraisal  by  the  manufac- 
turers visited: 

Increase  in   production 79.4% 

Decrease  in  spoilage  71.1% 

Prevention  of  accidents  59.5% 

Improvement  of  discipline   51.2% 

Improvement  of  hygienic  conditions 41.4% 

Another  chart  that  proved  of  great 
interest  was  that  showing  where  the 
lamps  are  bought,  for  it  indicated  to 
what  extent  the  hardware  dealer  and 
jobber  are  cutting  into  the  electrical  in- 
dustry : 

Lamps  bought   from    the   manufacturer 8.2% 

"     electrical    jobber    43.4% 

"     electrical    retailer    34.6% 

"     hardware    jobber   3.6% 

"     hardware  retailer  2.6% 

"     central    station    : 18.2% 

"     other    dealers    1.7% 


Ten  minutes  persuasion  were 
necessary  to  tear  Art  Rowe 
away  from  his  arduous  task 
of   entertaining  the   ladies. 


Bill  Shreve  and  Garnett 
Young,  of  San  Francisco, 
looked  in  on  the  business 
meeting. 


Earl  Brown,  San  Francisco, 
and  Mrs.  Brown,  trying  to 
look  sad  in  front  of  their 
new    Oldsmobile. 


Colonel  Cass,  Chico,  upheld 
the  honors  of  Northern  Cali- 
fornia in  the  floating  contest 
Friday   afternoon. 
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Jim  Crilly,  Habirshaw  Wire 
Co.,  was  out  to  see  that  all 
of  the  rules  of  the  game 
were  observed  by  the  winner 
of   his   cup. 


Toni  Bennett  warming  up 
for  his  "dollar-dollar-dollar" 
game  with  the  financiers  of 
the  game.  Tom  has  a  stance 
like  Babe  Ruth. 


Cap  Kenney,  San  Francisco, 
cinched  up  his  belt  before 
taking  his  licks  at  Tom  Ben- 
nett. 


R.  A.  Balzari,  Westinghouse, 
San  Francisco,  was  in  his 
usual  happy  mood.  He  usu- 
ally uses  two  hands,  though. 


Mr.  Baker  closed  by  stating  that  there 
were  in  the  city  of  Los  Angeles  2700  in- 
dustrial plants,  in  San  Francisco  2352 
industrial  plants  and  in  the  state  of  Cali- 
fornia more  than  15,000  plants.  Of  these 
at  least  2700  need  better  lighting  condi- 
tions and  it  is  a  wonderful  opportunity 
for  the  electrical  contractors  of  that 
state.  There  is  a  big  business  waiting 
for  them  and  the  lamp  companies  will 
furnish  all  of  the  data  that  the  contrac- 
tor needs  to  go  after  this  business.  Mr. 
Baker  pointed  out  that  ten  states  have 
instituted  state  lighting  codes  specify- 
ing the  minimum  amount  of  illumination 
allowed  and  recommending  the  maxi- 
mum. 

STANDARDIZATION  OF  WIRING 
METHODS 

In  reading  excerpts  from  his  paper  on 
the  "Standardization  of  Wiring  Meth- 
ods," H.  H.  Courtright,  Fresno,  dwelt  on 
the  desirability  of  having  a  single  code 
or  set  of  rules  that  would  be  enforced 
in  all  parts  of  the  state  so  that  the  con- 
tractor bidding  on  a  contract  in  San 
Francisco,  Los  Angeles,  or  Fresno  could 
use  the  same  type  of  construction  in 
each  case. 

The  reasons  for  the  incorporation  of 
the  National  Underwriters  Electrical 
Code  with  the  Electrical  Utilization 
Safety  Orders  of  the  California  Indus- 
trial Accident  Commission  were  outlined 
by  R.  L.  Eltringham,  electrical  engineer, 
California  Industrial  Accident  Commis- 
sion, who  stated  that  a  centralization  of 
power  was  needed  and  that  a  committee 
of  fifty  men,  representing  all  branches 
of  the  industry,  had  been  appointed  and 
had  been  working  on  the  consolidation 
of  these  two  codes  for  approximately  a 
year.  He  concluded  by  saying  that  there 
was  a  real  demand  on  the  part  of  the 
majority  of  the  industry  for  this  work 
and  that  if  certain  factions  decided  to 
try  and  block  this  movement  there 
would  be  a  real  fight. 

BUSINESS  MEETING 

The  business  session  was  held  Sat- 
urday morning  and  after  the  reading  of 
the  minutes  of  the  executive  session  re- 
ports were  made  by  the  chairmen  of  the 
outstanding  committees  on  the  "Cost  of 
Selling  Motors"  and  "Sales  Policy  for 
Selling  Motors."  Nine  new  members 
were  admitted  to  the  association  and 
Riverside  was  selected  as  the  place  for 
the  1921  convention.  The  monthly  meet- 
ings will  begin  in  August  at  San  Diego, 
the  September  meeting  will  be  held  in 
Paso  Robles  and  the  October  meeting  in 
Bakersfield.     A  motion  was  made  and 


carried  that  a  committee  of  five  be  ap- 
pointed from  the  association  to  meet 
with  a  like  committee  from  the  manu- 
facturers and  central  stations  for  the 
purpose  of  considering  the  adoption  of 
the  dual  code.  A  resolution  was  passed 
endorsing  the  work  done  by  the  Califor- 
nia Industrial  Accident  Commission  and 
pledging  the  unqualified  support  of  the 
association  to  the  dual  code  now  being 
prepai'ed.  After  a  lengthy  discussion 
during  which  Albert  Elliot,  counsel  for 
the  association,  was  frequently  called 
upon  for  advice,  the  following  motions 
were  carried: 

That  the  minutes  of  all  meetings  of  all 
local  associations  be  written  up  in  duplicate, 
one  copy  of  which  shall  be  forwarded  to  the 
state  secretary.  This  copy  to  be  referred  to 
the  counsel  of  the  association  and  in  the  event 
of  the  opinion  of  the  counsel  that  any  part  of 
the  proceedings  prove  illegal  or  against  the 
spirit  of  the  association,  that  part  shall  be  re- 
scinded at  once.  The  other  motion  was  that 
a  committee  of  three  members  be  appointed  to 
draw  up  a  uniform  constitution  and  by-laws 
for  the  government  of  all  of  the  local  asso- 
ciations. 

A  committee  of  three  was  appointed 
to  meet-  with  electrical  and  mechanical 
engineers  to  form  plans  whereby  archi- 
tects and  builders  can  be  shown  that  it 
is  to  the  advantage  of  their  clients  to 
have  completely  wired  buildings. 

ELECTION  OF  OFFICERS 

The  report  of  the  nominating  commit- 
tee was  then  made  and  President  Clyde 
L.  Chamblin  was  nominated  to  retain 
the  office  of  president  for  the  coming 
year.  He  was  unanimously  re-elected  by 
acclamation  and  in  his  speech  of  accept- 
ance asked  for  the  same  whole-hearted 
cooperation  that  had  been  given  him 
during  the  past  year  and  which  had 
enabled  the  association  to  proceed  as  a 
business  organization  along  business 
lines.  J.  W.  Redpath  was  unanimously 
re-elected  as  secretary  and  treasurer  and 
the  following  executive  committee  was 
elected : 

San   Francisco — T.   J.   Bennett   and   E.   E.   Brown. 

Oakland— R.   V.    Oyler  and  L.   Spott. 

Sacramento — J.    Woods. 

Northern   California — ^W.   H.    Cass,   Chico. 

Stockton— R.    Goold. 

Sien-a — C.    E.    Osborn,    Turlock. 

San  Joaquin — H.  H.    Courtright. 

San  Mateo — M.   E.   Ryan,   Redwood   City. 

San   Jose — H.    Guilbert. 

Monterey — W.    E.    Cox,    Santa    Cl-uz. 

Southern   California— D.  J.   Butts,  Los  Angeles. 

Long    Beach — F.    O.    Lantz. 

Orange   Belt — E.    J.    Field,    San    Bernardino. 

Orange    County — J.    Cope,    Santa  Ana. 

Imperial    Valley — Jerome   Aiken. 

San    Diego — W.    H.    Cameron. 

ENTERTAINMENT 

On  the  night  of  the  banquet  the  prizes 
were  awarded  to  the  successful  contest- 
ants in  the  various  sports.  The  surprise 
of  the  evening,  however,  was  the  award- 
ing of  a  gold  wrist  watch  to  Mrs.  Clyde 
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Chamblin,  from  the  members  of  the  as- 
sociation in  appreciation  of  the  work  she 
had  done  as  the  wife  of  the  president  of 
association.  The  ladies'  prizes  were 
awarded  by  Mrs.  Chamblin,  Mrs.  G.  W. 
Foss  of  Sacramento  receiving  the  fii'st 
prize  for  the  whist  tournament  and  Mrs. 
W.  Spencer  of  Oakland  receiving  the 
second  prize.  The  ladies'  swimming  race 
was  also  won  by  Mrs.  Spencer  while  the 
prize  of  a  silver  tray  was  awarded  to 
Mr.  and  Mrs.  A.  L.  Hughes,  San  Fran- 
cisco, for  the  prize  dancers.  Two  of  the 
golf  cups  were  won  by  Arthur  Dahl,  San 
Francisco, — the  Crilley  cup  and  the 
East  Bay  Electrical  Trades  Associa- 
tion cup  for  low  net  score.  Sam  Russell, 
San  Francisco,  won  the  cup  offered  by 
the  state  association  for  low  net  score 
by  any  one  outside  of  the  association. 
The  attendance  cup  was  won  by  the  Sac- 
ramento local  which  was  represented  by 
seventy  per  cent  of  its  membership,  the 
presentation  speech  being  made  by 
Teddy  de  Pas,  the  "boy  orator"  of  the 
San  Francisco  local,  who  promised  the 
Sacramento  local  that  the  cup  was  only 
being  loaned  to  them  and  would  be  re- 
turned to  San  Francisco  at  the  next 
meeting. 

ALBERT  ELLIOT'S  ADDRESS 

One  of  the  features  of  the  banquet 
was  the  address  given  by  Albert  Elliot, 
counsel  of  the  Association,  who  spoke 
on  "A  P'ew  Fundamental  Association 
Truths."    Mr.  Elliot  said  in  part: 

"The  foundation  of  a  business  associat'on 
rests  upon  simple  and  fundamental  truths.  The 
education  of  the  members  of  such  an  associa- 
tion is  the  process  of  making  each  one  see 
clearly  these  fundamental  tiniths  so  that  he 
will  use  them  in  his  every  day  business  life. 

The  motive  of  self-interest  is  the  strongest 
possible  motive  which  actuates  us  in  business 
life.   But  self-interest  should  not  be  confounded 


with  selfishness.  There  is  a  vast  difference  be- 
tween these  two  words  and  the  difference  illus- 
trates a  part  of  the  work  which  an  association 
must  do  in  an  educational  way.  Selfishness  .is 
small,  narrow,  short  visioned  and  ruinous,  not 
only  to  the  selfish  person  but  to  those  also  who 
are  unfortunate  enough  to  be  his  competitors. 
Self-interest  is  broad,  deep  and  far  visioned. 
The  selfish  man  seeks  some  petty  advantage 
today,  even  though  it  may  result  in  disaster  to 
himself  and  others  tomorrow.  He  is  his  own 
worst  enemy. 

The  self-interest  man  who  is  in  business  for 
the  good  of  his  family  and  himself  sees  very 
cleai-ly  that  it  is  to  his  best  interest  to  do  all 
in  his  power  to  better  the  business  conditions 
of  his  city  and  state.  He  works  for  the  market 
of  the  future  and  not  of  the  day.  He  sees 
clearly  that  it  is  good  business  for  him  to  pull 
his  competitor  along  with  him  in  his  progres- 
sive march.  And  thus  the  modern  business 
man  has  resolved  that  his  policy  shall  be  to 
help  his  competitor  where  he  can  by  the  inter- 
change of  ideas.  Through  associations  this 
work  is  furthered  in  the  effort  to  dignify  busi- 
ness methods,  so  that  these  shall  result  in  en- 
lightened activity  in  the  place  of  blind  stag- 
gering. 

We  thus  see  that  we  have  tied  together  the 
strongest  and  finest  of  human  motives,  self- 
interest  and  mutual  helpfulness.  Once  we  can 
convince  a  man  that  his  self-interest  is  along 
the  line  of  helpfulness  to  his  fellows,  his  con- 
version to  the  association  idea  is  complete.  We 
have  full  confidence  in  an  association  properly 
managed,  because  it  stands  for  enlightened 
self-interest  and  therefore  cooperation. 

The  man  who  consults  his  own  enlightened 
self-interest,  sees  clearly  the  goal  to  which  the 
real  association  is  tending.  The  human  element 
finally  solves  the  business  problem.  Man  must 
keep  in  business  touch  with  man.  Ideas  are 
all  in  man,  but  they  are  only  used  when  rubbed 
out  of  him  by  his  associationship  vnth  his  fel- 
lows. This  is  evidently  the  plan  of  the  great 
Architect  of  the  Universe.  It  does  not  matter 
what  fine  thoughts  are  in  a  man's  soul  if.  he 
never  uses  them.  Association  with  fellow  men 
makes  us  use  the  ideas.  We  pity  the  man  who 
never  learns  from  his  fellows. 

The  function  of  an  association  is  the  bring- 
ing to  the  surface  of  the  minds  of  business  men 
the  submerged  ideas.  You  learn  from  your 
competitors  in  business  when  you  associate 
with  them.  You  need  the  association  and  the 
association  needs  you.  You  can  help  your  com- 
petitors with  profit  to  yourself.  This  is  both 
good  morals,  good  business  and  good  sense." 


Grover  Anderson,  EACO, 
San  Francisco,  didn't  bite 
into  a  green  olive — he  simply 
made  the  last  hole  in  ten. 


George  Curtiss,  EEMSCO 
San  Francisco,  was  smiling 
over  his  easy  defeat  of  Paul 
Butte  when  he  came  into 
club  house. 


There  wasn't  really  any  ball 
there,  but  Garnett  Young 
simply  wanted  to  show  how 
good  his  stance  was. 


The  chairman  of  the  entertainment  committee  certainly  has  a  hard  job 
at  conventions,  as  is  shown  by  the  picture.  Reading  from  left  to  right, 
Miss  "Wiseman,  Mrs.  E.  A.  Gearhart,  Mrs.  D.  J.  Butts,  Mrs.  T.  J.  Bennett, 
Mrs.  Geo.  Curtiss.  Mrs.  J.  C.  Hobrecht,  Miss  H.  E.  Marrow.  Mrs.  Romaine 
Myers.   Mrs.   Geo.   Compton,  Mrs.   Clyde  Chamblin,   Ml-s.   C.   B.   Kenney. 


"The  early  bird  catches  the  worm."  So  Hai*ry  Garbutt  (left)  and  Sam 
Russell  (right)  set  out  before  lunch  for  the  links,  with  the  result  that 
Sam  won  the  prize.  Harry  lost  his  smile  somewhere  on  the  road  but  Sam 
still  had  his  when  he  received  the  cup  at  the  banquet. 
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Problem  Course  in  Electricity 


BY  H.   H.    BLISS 


(The  elements  of  electricity  as  presented  serially  in  the  Journal  of  Electricity  last  year  met 
with  so  much  favorable  attention  that  arrangements  have  been  made  with  the  author  to  follow 
up  the  series  with  another  course  laying  special  emphasis  on  practical  problem  work.  The 
author  is  supervisor  of  the  department   of  vocational  education  of  Nevada. — The  Editor.) 


RELATIONS  IN  THE  SIMPLE  CIRCUIT 

The  Circuit. — From  the  meter  cabinet,  where 
the  lighting  circuit  enters  a  residence,  two  wires  run 
to  any  particular  lamp.  Close  to  the  meter  are  to  be 
found  "fuses"  through  which  the  current  goes  to  the 
wires  leading  to  the  lamp.  If  either  fuse  is  "blown" 
(that  is,  if  the  metallic  conductor  within  it  is  melted 
in  two),  it  is  impossible  to  light  the  lamp.  This 
verifies  the  statement  that  there  must  be  a  complete 
conducting  circuit  to  carry  the  cuiTent  both  to  the 
apparatus  and  back  to  the  source  of  energy. 

Porcelain  knobs  and  rubber  coverings  upon  the 
two  wires  are  used  as  "insulators"  to  prevent  the 
escape  of  the  current  before  it  reaches  the  lamp. 


residence.  By  means  of  an  ammeter  in  the  line  it 
was  observed  that  the  heater  took  a  current  of  5  am- 
peres, the  lamp  Va  ampere,  and  the  coil  8  amperes. 
Evidently  the  resistance  each  presented  was  differ- 
ent from  that  of  the  other  two.  In  the  lamp  the 
number  of  "ohms"  (the  measure  of  resistance)  was 
obviously  greater  than  the  number  in  the  heater,  for 
the  lamp  took  far  less  current.  The  coil,  on  the  other 
hand,  took  greater  current,  and  hence  had  less  ohms 
than  the  heater.  The  greater  the  resistance,  the  less 
the  current. 

Voltage. — When  this  heater  was  tested  in 
another  house,  it  was  found  to  take  10  amperes, 
whereas  it  had  formerly  taken  only  five.    Its  resist- 
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Figure  A.- 


-Showing  a   generator,   on  the   left,   connected   through   an   am- 
meter  with    a    motor,    at  the    right. 


If  the  insulation  becomes  injui'ed,  so  that  one  bare 
wire  touches  the  other,  the  cuiTent  takes  the  "short 
circuit"  and  returns  to  the  generator  without  passing 
through  the  lamp.  In  such  a  case  the  flow  of  elec- 
tricity is  usually  so  heavy  that  it  blows  one  or  both 
fuses,  and  thus  it  is  automatically  stopped.  Fuses 
are  installed  for  this  purpose,  because  large  currents 
in  house  wiring  are  apt  to  heat  the  wires  to  such  an 
extent  as  to  start  a  fire. 

Connection  Diagrams. — It  is  possible  to  indicate 
by  means  of  a  photograph  how  the  current  in  any 
given  circuit  is  carried  from  one  piece  of  apparatus 
to  another,  but  a  more  eflf^ective  way  is  to  use  a  sim- 
ple wiring  diagram  such  as  Fig.  A.  This  shows  a 
generator  (at  the  left)  connected  through  an  am- 
meter with  a  motor  (at  the  right) .  Note  the  circle 
\Vith  two  slanting  marks,  which  is  a  conventional 
sign  for  a  dii'ect  current  generator,  and  the  use  of 
rectangles  with  initial  lettei's  to  indicate  motor  and 
ammeter.  The  conductors  are  drawn  as  straight 
lines,  though  the  actual  wires  may  be  very  crooked. 

Fig.  B  illustrates  another  circuit,  containing  a 
battery  of  four  "cells,"  a  voltmeter,  an  ammeter,  a 
double  pole  single  throw  switch  and  a  bell.  As  the 
switch  is  open,  no  current  flows  to  the  bell.  (The 
two  blades  of  the  switch  are  connected  at  the  top  by 
a  bar  of  insulating  material,  so  that  there  is  no  short 
circuit  there.) 

Amperes  and  Ohnrs. — Various  pieces  of  appa- 
rakis,  including  a  lamp,  a  heater  and  a  coil  of  wire, 
were  connected  in  turn  to  the  lighting  circuit  in  a 
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Figure  B, — Diagram  of  a  circuit  which  contains  a  battery  of  four  "cells," 
an  ammeter,   a  double  pole  single  throw   switch  and  a  bell, 

ance  had  not  changed;  hence  it  appeared  that  the 
pressure  driving  the  current  was  greater.  In  fact,  a 
voltmeter  showed  that  the  "electromotive  force" 
(e.m.f.)  was  220  volts  in  the  second  house  and  only 
110  volts  in  the  first.  In  a  later  test  with  a  22-volt 
storage  battery  the  heater  took  only  one  ampere. 
The  conclusion  is  that,  with  a  given  resistance,  the 
current  is  proportional  to  the  pressure. 

What,  then,  would  be  the  current  if  this  heater 
were  connected  to  a  55-volt  circuit?  Since  the  volt- 
age is  1/2  of  110,  the  current  will  be  half  as  great 
as  on  the  110-volt  circuit,  or  2.5  amperes.  Further, 
if  we  wished  a  current  of  20  amperes,  four  times  the 
current  for  110  volts,  we  should  have  to  apply 
4  X  110,  or  440  volts. 

The  Fundamental  Law. — One  volt  is  defined  as 
the  pressure  needed  to  drive  one  ampere  through  one 
ohm.  It  follows  logically  that  it  takes  3  volts  to 
drive  one  ampei'e  through  3  ohms,  and  this  is  readily 
verified  by  experiment.  Then  to  drive  2  amperes 
through  3  ohms  requires  twice  as  much  pressure,  or 

6  volts.    If  the  resistance  were  7  ohms,  it  would  take 

7  volts  for  one  ampere,  and  28  volts  for  4  amperes. 
In  general,  number  of  volts  =  number  of  amperes  X 
number  of  ohms.  This  is  Ohm's  Law,  and  it  is  abso- 
lutely necessary  to  know  it  thoroughly.  A  student 
who  gets  it  twisted  (for  instance,  saying  "Amperes 
=  volts  X  ohms")  not  only  fails  to  understand  the 
logical  relations  of  electrical  quantities  but  also  has 
endless  difficulty  in  attempting  to  work  practical 
problems.    Volts  =  amperes  X  ohms. 
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Examples. — In  a  certain  automobile  a  current  of 
5  amperes  flows  through  an  electromagnet.  Its  re- 
sistance is  1.2  ohms.  What  is  the  voltage  of  the 
storage  battery  which  supplies  the  current?  Solu- 
tion:   Voltage  =  5X1-2=6  volts. 

What  is  the  voltage  of  a  "White  Mazda"  of  270 
ohms  resistance  which  is  supposed  to  take  .43  am- 
pere?   Solution:  .43  X  270  =  116  volts. 

To  Calculate  the  Current. — How  many  amperes 
flow  through  a  4-ohm  coil  connected  to  a  12-volt 
starting  and  lighting  battery?  By  Ohm's  Law,  12  = 
amperes  X  4.  Obviously  the  answer  is  3  amperes, 
obtained  by  a  process  of  division.  Amperes  ==  volts 
-^  ohms.  This  is  another  aspect  of  the  fundamental 
law,  and  it  also  should  be  memorized  as  a  formula. 

What  current  is  taken  by  a  24-ohm  heater  on  a 
108-volt  circuit?    Solution:   108/24  =  4.5  amperes. 

A  certain  telegraph  sounder  has  50  ohms  resist- 
ance. What  current  flows  if  it  is  connected  to  a  dry 
battery  (1.5  volts)  ?    1.5/50  =  .03  amperes. 

Figuring  Resistance. — The  most  common  meth- 
od of  finding  the  number  of  ohms  in  a  piece  of  elec- 
trical apparatus  is  to  connect  it  to  a  circuit  of  known 
voltage  and  measure  the  current  it  takes.  For  exam- 
ple, the  pair  of  wires  leading  from  a  telephone  sta- 
tion to  a  private  branch  exchange  are  "shorted"  or 
connected  together  at  the  far  end,  and  attached  to 
the  24-volt  central  battery  at  the  station.  What  is 
the  resistance  of  the  line  if  the  ammeter  reads  2 
amperes  ?  Here  24  =  2  X  ohms,  or  the  ohms  = 
24  -=-  2  =  12.    Thus  we  have  the  third  aspect  of  the 


law:    Ohms  =  volts  -^  amperes,    or    resisla^noe  = 
electromotive  force  -f-  current. 

To  drive  250  amperes  through  a  certain  copper 
bar  takes  only  .4  volt  pressure.  What  is  its  resist- 
ance ?     .4/250  =  .0016  ohm. 

Problems 

1.  What  is  the  voltage  of  the  battery  sending  1.8  am- 
peres through  a  house  bell  of  2.5  ohms  resistance  ? 

2.  When  380  volts  pressure  is  applied  to  a  certain  con- 
troller, a  current  of  69  amperes  flows.  What  is  the  resistance 
of  the  controller? 

3.  How  many  ohms  are  there  in  a  piece  of  Gei-man 
silver  wire  through  which  a  2-volt  battery  sends  .155  ampere? 

4.  The  field  circuit  of  a  certain  generator  has  48  ohms 
resistance.     Calculate  the  current  when  120  volts  are  applied. 

5.  A  workman  accidentally  dropped  his  pliers  upon  the 
wires  leading  from  an  electroplating  generator.  The  resist- 
ance of  the  short  circuit  was  .074  ohm.  What  was  the  voltage 
of  the  generator  if  the  current  which  flowed  through  the 
pliers  was  46  amperes  ? 

6.  The  resistance  of  a  telegraph  circuit  was  2100  ohms. 
Calculate  the  current  when  a  voltage  of  81  was  used  in  sig- 
naling. 

7.  What  is  the  resistance  of  a  220-volt  carbon  lamp 
which  takes  a  current  of  .27  ampere  ? 

8.  A  current  of  .92  ampere  was  sent  through  a  long 
glass  tube  full  of  mei-cury,  the  metal  having  a  resistance  of 
3.3  ohms.     What  was  the  electromotive  force? 

9.  When  4.1  volts  were  applied  to  the  armature  of  a 
10  horsepower  motor,  the  current  was  found  to  be  58.5  am- 
peres.    Calculate  the  armature  resistance. 

10.  To  test  the  effect  of  change  of  temperature,  a  coil 
of  copper  wire  was  cooled  to  freezing  with  ice  and  then 
heated  to  the  boiling  point  of  water.  A  6-volt  storage  battery 
was  connected  to  the  coil  all  the  time.  The  current  was 
observed  to  drop  from  1.2  amperes  to  .86  ampere  as  the  wire 
was  warmed.    What  was  the  resistance  in  each  case? 


The  Reinforced  Concrete  Arch  Dam 

BY  F.   A.  NOETZLI 

(Foreign  practice  in  the  designing  and  building  of  dams  has  a  continual,  inherent  interest,  but 
for  the  West,  where  electrical  development  depends  so  largely  on  water  power,  this  branch  of 
engineering  is  of  especial  importance.  The  following  article  gives  technical  details  of  a  recently 
constructed  dam  in  Sweden.  The  author  is  engineer  with  the  Beckman  &  Linden  Company. 
—The  Editor.) 


Although  a  great  number  of  arch  dams  of 
reduced  gravity  section  have  been  built  successfully 
in  the  United  States,  very  few  dams  of  this  type 
have  been  constructed  as  yet  in  Europe.  Notwith- 
standing the  early  and  well-known  example  of  the 
Zola  Dam  in  France,  it  was  only  recently  that  the 
desire  or  the  compelling  necessity  for  increased 
economy  brought  the  slender  arch  dam  into  more 
general  favor. 

An  arch  dam  of  fairly  slender  cross  section  was 
recently  completed  in  Sweden,*  to  divert  the  waters 
of  the  Gide  river  for  a  hydroelectric  power  develop- 
ment. The  dam  has  a  maximum  height  of  about  58 
feet  and  is  140  feet  long  at  the  crest.  The  thickness 
at  the  bottom  is  17.7  feet  and  at  the  top  6.5  feet. 
The  radius  of  the  centerline  of  the  arches  varies 
from  R  ^  63  feet  at  the  bottom  to  R  =  95  feet  at  the 
crest,  thus  allowing  a  considerable  saving  in  dam 
material.  The  dam  body  is  heavily  reinforced  for 
temperature  and  shrinkage  stresses. 

Along  the  crest  there  are  a  series  of  movable 
gates,  whereby  the  water  level  is  raised  for  an  addi- 


*See:   Bo  Hellstrom,   Teknisk  Tidskrift,  No.   3,   1919. 


tional  11.5  feet.  In  case  of  floods  these  gates  are 
opened  and  the  dam  will  be  over-topped  by  about  12 
feet  of  water. 

Theory  of  Construction  — 

The  design  of  this  dam  was  based  upon  the 
usual  assumption  that  all  the  water  pressure  be  sup- 
ported by  horizontal  arching.  The  vertical  cantilever 
action  which  necessarily  has  to  occar  even  in  dams 
of  slender  cross  section  was  simply  assumed  as  in- 
creasing the  safety  of  the  structure  to  an  unknown 
degree. 

On  the  other  hand,  the  stresses  in  the  horizontal 
arches  were  determined  in  a  similar  way  as  for  con- 
crete arches  for  bridges.  Therefore  not  only  the 
direct  stresses  due  to  the  water  and  ice  pressure 
were  considered,  but  also  the  stresses  from  shrink- 
age in  the  concrete  and  those  due  to  changes  in  the 
temperature  of  the  arches. 

Temperature  Consideration  — 

For  the  purpose  of  design  it  was  assumed  that 
the  shrinkage  of  the  concrete  was  equivalent  to  a 
decrease  in  temperature  of  18  degrees  Fahr.  in  the 
upper  poi-tion  of  the  dam,  and  9  degrees  Fahr.  in  the 
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Cross  section  of  concrete  arch  dam,  showing  special  features  of  reinforcement    to    withstand    temperature    changes    and    excessive    tensile    stresses. 


lower  portion.  The  seasonal  changes  in  the  tempera- 
ture of  the  arches  were  assumed  as  a  lineai'  function 
of  the  combined  action  of  the  changes  of  water  and 
mean  air  temperature.  The  maximum  range  of  arch 
temperature  considered  was  the  variation  of  +  27 
degrees  Fahr.  in  summer  to  —  31  degrees  Fahr.  in 
very  cold  winters,  measured  from  the  pouring  tem- 
perature of  the  concrete. 

By  considering  the  horizontal  arches  as  hinged 
at  the  side  abutments,  the  stresses  in  the  arches 
were  obtained  to  somewhat  over  850  lbs.  per  sq.  in. 
in  the  concrete  and  about  25,000  lbs.  per  sq.  in.  in 
the  steel. 

This  example  of  arch  dams  presents  two  most 
striking  features:  first,  the  heavy  reinforcement  of 
the  horizontal  arches  from  the  crest  of  the  dam  to 
little  above  the  foundation,  and  second,  the  high  unit 
stresses  occurring  under  the  assumptions  made. 

As  stated  previously,  the  design  of  this  dam  was 
made  with  due  consideration  of  temperature  and 
shrinkage  deformations,  which,  as  is  well  known, 
occur  to  a  very  marked  degree  in  all  concrete  arch 
dams  as  shown  by  the  occasional  occurrence  of  ver- 
tical cracks  during  winters.  It  is  a  question  still  in 
dispute  how  much  the  mean  temperature  of  a  slender 
arch  dam  varies  during  a  year,  and  the  measuring 
of  temperature  changes  in  dams  already  built  is  most 
desirable.  In  the  case  of  this  dam  the  designer  prob- 
ably had  good  reasons  for  assuming  the  rather  high 
variation  of  58  degrees  Fahr.  Enough  steel  was 
placed  in  the  zones  of  tension  to  take  care  of  the 
occurring  tensile  stresses.  The  allowed  stresses  of 
25,000  lbs.  per  sq.  in.  in  the  steel  and  850  lbs.  per 
sq.  in.  in  the  concrete  are  rather  high,  though  per- 
haps not  excessive  in  this  case  in  view  of  the  extreme 
variation  of  temperature  considered. 

Future  Dam  Constniction  — 

Very  few  of  our  California  arch  dams  have  been 


reinforced  according  to  scientific  methods  as  used, 
for  instance,  in  the  design  of  arch  bridges.  As  a 
consequence  many  of  these  dams  have  seriously 
cracked  under  excessive  tension  stresses,  so  that, 
when  the  arch  comes  under  pressure,  the  compres- 
sion forces  are  transmitted  across  rough  broken 
surfaces.  In  time  this  may  lead  to  serious  injury  to 
the  two  surfaces  of  each  crack  and  to  gradual  deteri- 
oration of  the  adjacent  concrete.  It  will  therefore 
be  most  desirable  for  future  designs  of  arch  dams 
to  pay  more  attention  also  to  the  stresses  resulting 
from  temperature  and  shrinkage  deformations. 


CANADA'S  ELECTRICAL-APPARATUS 
INDUSTRY 

Figures  of  the  industrial  census  taken  by  the 
Canadian  Bureau  of  Statistics  in  1918  are  being  made 
public  as  the  compilations  for  the  different  industries 
are  completed.  One  of  the  bureau's  most  recent  bul- 
letins deals  with  the  manufacture  of  electrical  appa- 
ratus within  the  Dominion.  The  returns  show  a  total 
of  68  plants  engaged  in  the  manufacture  of  electrical 
goods  of  various  kinds,  42  of  them  being  located  in 
Ontario,  13  in  Quebec,  7  in  Manitoba,  3  in  British 
Columbia,  2  in  Alberta,  and  1  in  Saskatchewan. 
These  68  plants  represent  a  total  capital  investment 
of  $43,285,405— Ontario  leading  with  $26,426,129, 
Quebec  following  with  $16,525,454,  Manitoba  being 
credited  with  $253,026,  British  Columbia  with  $42,- 
881,  Alberta  with  $19,736,  and  Saskatchewan  with 
$18,179.  Of  the  total  capital  $10,636,572  was  in- 
vested in  land,  buildings,  and  fixtures,  $6,518,132  in 
machinery  and  tools,  $17,071,528  in  materials,  stocks 
in  process,  finished  products,  fuel,  and  miscellaneous 
supplies  on  hand,  and  $9,059,173  represented  work- 
ing capital.  In  1918  the  industry  had  6,595  male  and 
2,268  female  employes,  to  whom  it  paid  $8,456,705  in 
salaries  and  wages. 
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Steam  Power  Plant  Tests — I, 


BY   H.   L.    nOOLITTLE 


(Tests  made  in  steam  electric  plants  are  of  the  highest  importance  in  connection  with  the  effi- 
cient operation  so  necessary  for  the  conservation  of  fuel  oil  at  this  time.  Following  is  the  first 
instalment  of  interesting  data  on  tests  made  in  a  large  Western  plant.  The  author  is  st«am 
power  plant  specialist  mth  the   Southern  California  Edison  Company. — The  Editor.) 


The  following  report  covers  a  series  of  tests 
conducted  on  the  boilers  at  the  Long  Beach  steam 
plant  of  the  Southern  California  Edison  Company. 
These  tests  extended  over  a  period  of  approximately 
ten  months. 

The  Long  Beach  steam  plant  is  located  at  the 
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is  operated.     Note  that  the  draft  is  made  inside  of  the  damper. 

Long  Beach  inner  harbor,  Long  Beach,  California, 
and  consists  of  the  following  equipment : 

No.  1  Unit — placed  in  opei-ation  August  20,  1911,  con- 
sisting of:  1 — 12,000-kw.  General  Electric  Company  vertical 
Curtis  turbo-generator  running  at  750  r.p.m.;  8 — 777.5-hp. 
Stirling  boilers;  duplex  feed  pumps;  turbine-driven  exciter; 
engine-driven  centrifugal  circulating  pump.  All  auxiliaries 
steam-driven  excepting  spare  hot  well  and  oil  drain  pumps 
which  are  motor-driven. 

No.  2  Unit — placed  in  operation  February  2,  1913,  con- 
sisting of:  1 — 15,000-kw.  General  Electric  Company  vertical 
Curtis  turbo-generator  running  at  750  r.p.m.;  8 — 777.5-hp. 
Stirling  boilers;  steam-turbine-driven  centrifugal  feed  pumps; 
turbine-driven  exciter;  steam-turbine-driven  centrifugal  cir- 
culating pump.  All  auxiliaries  steam-driven  excepting  spare 
hot  well  and  oil  drain  pumps  which  are  motor-driven. 

No.  3  Unit — placed  in  operation  March  30,  1914,  con- 
sisting of:  1 — 20,000-kw.  General  Electric  Company  vertical 
Curtis  turbo-generator  running  at  750  r.p.m.;  8 — 850-hp.  Stir- 
ling boilers  fitted  with  Sturtevant  economizers;  motor-driven 
exciter;  centrifugal  boiler  feed  pumps;  centrifugal  circulating 
pump.  Auxiliaries  motor-driven  with  the  exception  of  the 
fuel  oil  pumps  which  are  duplex  steam  pumps. 

All  boilers  are  equipped  with  four  Hammel  oil 
burners  and    B.  &  W.  U  tube  superheaters. 

All  units  operate  at  the  normal  pressure  of  225 
gauge  and  125°  F.  superheat. 

Method  of  Testing  — 

In  general  all  tests  extended  over  a  period  of 
from  seven  to  eight  hours,  all  observations  being 
taken  every  fifteen  minutes.  Such  obsei*vations  as 
weighing  of  oil  and  water  and  the  measurement  of 
kilowatt-houi's  were  balanced  every  hour.  It  was 
necessary  for    every  observer    to  make  a  dozen  or 


more  difl'erent  observations  but  as  these  observa- 
tions were  always  made  in  the  same  order,  it  resulted 
in  obtaining  readings  which  were  always  practically 
fifteen  minutes  apart. 

All  temperatures,  except  the  stack  tempera- 
tures, were  taken  with  mercurial  thermometers  cali- 
brated by  means  of  a  standard  thermometer. 

All  pressure  gauges  were  calibrated  with  the 
dead  weight  gauge  meter.  Small  differences  in  pres- 
sure and  small  pressures  were  measured  with  mer- 
cury U  tubes. 

Tlie  vacuum  in  the  condensers  was  measured  by 
means  of  absolute  pressure  gauges,  thus  eliminating 
the  effect  of  vaiying  barometer. 

Stack  temperatures  for  boiler  tests  were  meas- 
ured by  means  of  a  resistance  thermometer  consist- 
ing of  copper  wire  installed  in  the  path  of  the  flue 
gases.  The  resistance  of  this  wire  was  obtained  by 
taking  a  cold  reading  after  the  wire  was  installed. 
Temperatures  were  calculated  from  the  variation  in 
the  resistance  of  the  wire.  It  was  hoped  that  this 
method  of  measuring  the  flue  gas  temperature  would 
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The    pounds    of    oil    per    hour    shown    in    relationship    with    boiler    hp.    of 
boiler  and  economizer  combined. 

be  very  accurate  inasmuch  as  the  wire  was  strung 
back  and  forth  across  the  flue  so  as  to  measure  the 
average  gas  temperature.  It  was  found,  however, 
that  this  method  of  measurement  gave  more  or  less 
erratic  results  which  must  be  due  to  the  varying 
velocities  of  the  gas  flowing  past  the  wire.  It  ap- 
pears that  in  general  this  method  would  give  results 
that  are  too  low,  on  account  of  the  fact  that  the  gas 
in  the  upper  part  of  the  flue  is  the  hottest  and  trav- 
els with  the  greatest  velocity.  It  is,  however,  be- 
lieved that  this  method  gives  as  accurate  results  as 
can  be  obtained  by  means  of  a  thermometer  or  a 
pyrometer  as  either  of  these  methods  would  be  sub- 
ject to  the  same  error  due  to  varying  gas  velocities. 
The  ideal  method  of  measiu'ing    gas  temperatures 
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appears  to  be  some  system  by  which  the  product  of 
the  velocity  of  the  gas  by  its  temperature,  could  be 
averaged  for  various  sections  of  the  flue. 

The  stack  temperatures  for  the  plant  tests  were 
obtained  by  means  of  a  resistance  thermometer  con- 
sisting of  a  small  coil  of  copper  wire  placed  on  the 
end  of  a  piece  of  iron  pipe.  This  resistance  ther- 
mometer was  used  to  take  readings  at  different 
points  across  a  horizontal  section  of  the  stack  located 
at  approximately  the  roof  line. 

The  readings  of  the  resistance  of  the  coil  were 
checked  at  least  twice  a  day  against  a  cold  reading. 

All  electrical  readings  were  taken  with  standard 
test  meters  by  an  observer  furnished  by  the  Test 
Department.  Kilowatt-hour  outputs  of  the  main 
units  were  measured  by  rotative  watthour  meters. 
The  amounts  of  air  leakage  into  the  condensers  was 
measured  by  means  of  a  gasometer  sufficiently 
counter-weighted  to  give  the  volume  of  the  air  at 
atmospheric  pressure.  The  temperature  of  the  air 
discharged  by  the  air  pump  was  also  measured  so 
that  the  air  leakage  could  be  corrected  to  standard 
temperature. 

Flue  gas  analyses  were  made  with  a  portable 
Orsat  flue  gas  testing  apparatus. 

Fuel  oil  was  weighed  on  a  5000-lb.  Fairbanks- 
Morse  portable  platform  scale  calibrated  in  place 
against  standard  weights. 

Condensate  from  the  No.  3  turbine  and  total 
water  fed  to  boilers  for  the  No.  1  and  No.  2  unit 
tests  were  weighed  on  two  15-ton  platform  scales 
weighing  to  five  lbs.  Condensate  from  the  No.  1  and 
No.  2  units  was  measured  by  Worthington  water 
weighers.    These  weighers  operate  on  the  principle 
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of  a  bucket  automatically  dumped  after  it  has  been 
filled  with  a  given  weight  of  water.  They  were  cali- 
brated by  measuring  several  dumps  in  a  receiving 
tank.  It  was,  however,  found  that  during  the  test 
the  readings  given  by  these  meters  were  entirely 
unreliable.  This  is  probably  caused  by  the  meters 
dumping  a  greater  or  less  amount  of  water  depend- 
ing upon  the  rate  of  flow  into  the  meter. 

The  steam  required  for  atomizing  the  oil  in  the 
burners  was  measured  by  installing  an  orifice  be- 
tween two  flanges  in  the  steam  pipe.  The  drop  in 
pressure  through  this  orifice  was  measured  by  means 
of  a  mercury  U  tube.  The  orifice  was  calibrated  by 
condensing  the  steam  flow  through  the  orifice  during 
a  given  period  of  time  in  a  tank  of  water  and  meas- 
uring the  increase  in  weight. 

In  the  No.  3  unit  it  was  necessary  to  raise  the 
temperature  of  the  condensate  going  to  the  economiz- 
ers to  approximately  100°  in  order  to  prevent  "sweat- 
ing" of  the  economizer  tubes.     This  heating  was 
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rating   of  the  boiler. 


Draff  af  Oatrtpef 

A  relationship  showing  the  vai-ying  draft  of  a  boiler  when  operated  at 
105%  rating  in  its  relationship  with  draft  at  the  damper  and  the  tem- 
peratures of  the  stack. 
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done  by  means  of  live  steam  introduced  into  the  suc- 
tion pipe  of  the  feed  pump.  The  temperatui'e  and 
pressure  of  this  Uve  steam  was  observeji  and  the 
amount  of  steam  used  calculated  by  means  of  the 
temperature  rise  of  the  feed  water. 

Four  samples  of  oil  were  taken.  These  sam- 
ples were  composed  of  small  amounts  of  oil  taken  ap- 
proximately every  hour  from  the  oil  being  fed  to  the 
boilers.  The  analyses  of  the  oil  samples  were  made 
by  Wrana  King  &  Company,  chemists,  Los  Angeles. 

The  water  evaporated  during  the  boiler  tests 
was  obtained  by  correcting  the  total  water  weighed 
to  the  boilers  for  feed  pump  leakage,  amounting  to 
75  lbs.  per  hour.  In  all  tests  the  water  evaporated 
was  corrected  for  the  height  of  the  water  in  the 
boiler  gauge  glasses,  the  deduction  amounting  to 
670  lbs.  per  inch. 

In  addition  to  weighing  the  total  feed  to  the  boi- 
lers, this  feed  was  also  measured  by  means  of  Ven- 
turi  meters  which  are  permanently  installed  in  the 
feed  lines.  Circulating  water  to  the  condensers  was 
measured  by  means  of  a  Venturi  meter  for  the  No.  3 
unit,  and  General  Electric  Company  water  flow  met- 
ers for  No.  1  and  No.  2  units. 

Total  steam  generated  was  measured  by  General 
Electric  Company  steam  flow  meters  permanently  in- 
stalled in  the  main  steam  headers  in  addition  to  the 
calculation  made  from  total  water  fed  to  boilers. 

A  series  of  nineteen  boiler  tests  was  conducted 
on  the  boilers  of  the  No.  3  unit  in  oi'der  to  determine 
the  most  economical  load  at  which  the  boilers  should 
be  operated.  In  the  test  on  a  single  boiler,  one  boiler 
of  a  battery  was  used  with  the  other  boiler  of  the 
battery  shut  down.  This  necessarily  increased  the 
radiation  losses  of  the  boiler  being  tested  but  it  was 
much  easier  to  conduct  the  test  in  this  manner  on 
account  of  the  fact  that  one  economizer  is  installed 
to  take  care  of  two  boilers.  The  tests  made  on  two 
boilers  were  made  with  both  boilers  in  one  battery 
operating. 

In  all  of  the  boiler  tests  complete  readings  of  the 
temperatures,  pressures  and  water  fed  to  the  boilers 
were  taken  so  as  to  determine  the  efficiency  of  the 
boiler  alone  and  also  the  combined  efficiency  of  the 
boiler  and  economizers.  All  of  the  boiler  tests,  ex- 
cepting that  made  on  3/9/15,  were  made  with  Ham- 
mel  oil  burners. 

The  fii'st  ten  tests  were  conducted  on  the  boiler 
with  the  furnace  as  originally  installed  by  the  manu- 
facturer. The  remaining  tests  were  made  on  a  boiler 
with  the  furnace  rebuilt  to  accommodate  three  in- 
stead of  four  burners.  In  addition  to  rebuilding  the 
furnace,  the  boiler  for  the  last  series  of  tests  had  a 
slight  modification  in  the  baffling  of  the  rear  pass. 
This  modification  consisted  in  removing  two  rows  of 
12-in.  tile  directly  in  front  of  the  damper  opening. 

In  this  series  of  boiler  tests  we  endeavored  to 
determine  the  efficiency  of  both  the  boiler  and  econ- 
omizer at  different  loads,  the  maximum  and  mini- 
mum loads  that  the  boiler  was  capable  of  carrying, 
the  effect  of  hot  water  entering  the  economizer,  the 
efficiency  of  the  boiler  during  a  swinging  load,  and 
also  the  oil  required  to  bring  the  boiler  up  to  header 
pressure  after  being  shut  down  for  several  hours. 


ILLUMINATION  IN  A  STOCK  SHOW  BUILDING 

BY  F.  D.   WEBER 

(The  proper  lighting  of  public  buildings,  fair 
grounds,  and  so  forth,  is  a  study  in  itself,  and  is 
determined  by  various  factors  of  efficiency,  safety 
and  eflfectiveness.  Following  is  an  account  of  the 
lighting  arrangements  in  a  large  stock-show  building 
in  the  Northwest,  by  the  electrical  engineer  for  thei 
Oregon  Fire  Insurance  Rating  Bureau. — The  Editor.) 

The  ninth  annual  stock  show  of  the  Pacific 
International  Live  Stock  Exposition  which  took  place 
some  time  ago  in  Portland,  was  held  in  the  largest 
stock-show  building  exclusively  devoted  to  such  pur- 
poses in  the  woi'ld.  The  big  pavilion  covers  714  acres 
of  a  15-aci'e  tract,  leaving  ly^  acres  for  roadways, 
automobile  parking  space  and  ornamental  strips. 

The  central  feature  of  the  stock-show  building 
is  a  huge  stadium  of  red  brick  and  ivory-toned  stone, 
having  a  massive  portico  with  eight  columns  and  a 


The  main  arena  of  the  stock-show  building,  with  a  seating  capacity  which 
can  be  made  to  accommodate  10,000  persons. 

huge  glass  dome.  This  big  stadium  is  flanked  by  two 
great  wings  of  heavy  timber  construction,  the  color 
scheme  of  red  and  ivory  being  carried  out  in  these 
extensions. 

Just  under  the  great  central  dome  the  interior 
feature  is  a  great  pavilion  200  feet  wide  by  200  feet 
long,  in  which  seats  have  been  provided  for  8,000 
people,  with  a  100  by  200-foot  arena  in  the  center. 

Flanking  the  main  arena  on  either  side  there  are 
two  other  arenas,  each  capable  of  seating  1,000  peo- 
ple and  with  a  spacious  sales  ring  in  the  center. 

In  the  big  horse  barn  at  the  rear  of  the  main 
stadium  there  are  stalls  for  500  horses;  there  is  a 
sheep  section  which  will  take  care  of  4000  animals 
and  swine  sections  that  will  comfortably  house  an 
equal  number. 

An  abundant  supply  of  running  water,  both  hot 
and  cold,  is  provided  in  all  parts  of  the  building,  so 
that  the  animals  may  be  kept  in  show  condition  and 
ready  for  exhibition  at  any  time.  Special  consid- 
eiation  has  been  given  to  sanitation  arrangements 
and  scientific  ventilation.  The  lighting  problem  has 
been  solved  by  a  series  of  slanting  roof  sections,  with 
glass  inserts.  Spacious  oflnces  and  rest  rooms  have 
been  provided  near  the  entrance  of  the  building. 

In  the  main  arena  all  electric  wiring  is  in  rigid 
iron  conduit,  and  the  balance  is  of  the  "knob  and 
tube"  type  of  construction. 

Power  (single  phase,  3-wire,  110-220-volt),  is 
furnished  by  the  Portland  Railway,  Light  and  Power 
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Company.  A  transformer  vault  is  located  just  out- 
side the  building  in  the  ground.  Service  is  brought 
into  a  main  line  cabinet,  and  a  switch  located  under 
one  tier  of  seats  of  the  main  arena.  The  service  con- 
sists of  three  600,000  cir.  mil.  rubber  covered  cables. 
From  the  main  distribution  center  sub-feeders  are 
run  to  various  cabinets  located  in  the  pavilions. 

The  main  arena  is  illuminated  by  45  Benjamin 
500-watt  fluted  bowl  reflectors,  while  in  the  sections 
over  the  boxes  and  seats,  Benjamin  shallow  bowl 
reflectors  are  used.  The  above  lights  are  installed 
on  50  separate  circuits  served  from  two  cabinets 
containing  14  and  36  circuits  respectively. 

On  the  dome  of  the  building  there  is  installed 
one  500-watt  and  one  200-watt  lamp,  and  in  the  en- 
trance there  are  four  large  bronze  fixtures  contain- 
ing 100-watt  lamps.    Also  in  the  face  of  the  building. 


worked  in  with  the  architecture,  are  installed  36 
flush  receptacles. 

The  building,  exclusive  of  the  main  arena,  is 
divided  into  pavilions.  A,  B,  C,  D  and  E.  In  pavilion 
A  and  E,  where  the  cattle  stalls  are  located,  there 
are  6  circuits  and  35  100-watt  lights  equipped  with 
Benjamin  reflectors.  In  pavilion  B  (hog  pens) ,  there 
are  4  circuits  and  16  100-watt  lights  equipped  with 
the  same  type  of  reflector  as  in  pavilion  A.  Pavilion 
C  has  10  circuits— 4  300-watt  lights  and  10  100-watt 
lights  equipped  with  Benjamin  reflectors,  also  32 
60-watt  lights  in  Benjamin  deep  bowl  reflectors  over 
wash  racks,  passageway,  etc.  In  pavilion  D  are  the 
sheep  pens,  with  electrical  equipment  the  same  as  in 
pavilion  B. 

All  of  the  electrical  equipment  was  installed  by 
the  National  Electric  Company  of  Portland,  Oregon. 


Steam  Turbine  Characteristics 


BY  WILLIS  T.  BATCHELLER 


(The  causes  of  losses  in  steam  turbines  are  among  the  operating  characteristics  with  "which  all 
engineers  must  be  familiar.  A  brief  and  helpful  summary  of  these  is  here  given  by  the  elec- 
trical engineer  of  the  Seattle  Lighting  Department,  in  the  fifth  of  a  series  of  articles  on  steam 
turbines. — The  Editor.) 


LOSSES  IN  STEAM  TURBINES 

Steam  turbine  losses  may  be  divided  into  five 
classes. 
Friction 

Losses  due  to  friction  occur  in  the  nozzles  or 
stationary  blades  and  in  the  rotor  vanes.  They  are 
proportional  to  the  exposed  area  and  the  square  of 
the  velocity.  They  have  the  effect  of  reducing  the 
velocity  of  the  steam  and  increasing  the  heat  content. 
Eddies 

Shocks,  eddies  and  vibration  cause  losses,  espe- 
cially at  partial  admission. 
Clearance 

In  impulse  turbines  clearance  losses  occur  be- 
tween the  shaft  and  diaphragm  carrying  the  guide 
blades.  In  reaction  turbines  they  occur  in  the  space 
between  the  rotor  vanes  and  the  casing.  This  leak- 
age steam  supplies  heat  to  the  working  steam,  mak- 
ing it  drier. 
Windage 

This  loss  is  due  to  the  rotation  of  the  moving 
blades  in  the  casing.  In  reaction  turbines  all  the 
vane  spaces  in  the  guide  vanes  and  rotor  wheels 
are  filled  with  steam  and  friction  losses  are  small. 
Windage  is  proportional  to  the  square  of  the  diam- 
eter or  to  the  wheel  surface. 
Radiation 

As  radiation  losses  are  proportional  to  the  dif- 
ference of  temperature  between  the  turbine  and  the 
surrounding  air,  they  are  greater  in  the  high  pres- 
sure part  of  the  turbine  where  the  temperature  is 
higher. 

Centrifugal  Force  on  Water 

Water  in  damp  steam,  set  in  motion  by  centrif- 
ugal force,  causes  a  loss  of  energy.  This  can  be 
partially  overcome  by  efficient  drainage  of  the  work- 
ing chamber. 


Exhaust 

Steam  on  leaving  the  turbine  still  possesses  a 
certain  velocity  and  is  capable  of  doing  an  amount  of 
useful  work  equal  to  the. velocity  squared  divided  by 
two  times  g  per  pound  of  steam. 
Economy 

On  account  of  the  wide  variation  in  operating 
conditions  encountered,  the  comparison  of  the  water 
rates  of  reciprocating  engines  and  steam  turbines 
must  necessarily  be  limited  to  some  given  set  of  con- 
ditions and  to  full  load  economies.  In  the  case  of 
non-condensing  units  and  in  the  smaller  sizes  the 
reciprocating  engine  is  more  economical.  With  high 
pressure,  high  vacuum  condensing  units,  the  steam 
turbine  economy  is  better.  However,  the  small  steam 
turbine  has  become  standard  for  many  purposes, 
especially  in  large  plants,  on  account  of  its  numerous 
advantages  aside  from  the  water  rate.  The  accom- 
panying curves  show  the  comparison  in  steam  econ- 
omy between  the  average  non-condensing  engines 
and  steam  tui'bines  and  also  between  condensing  en- 
gines and  steam  turbines.  They  show  that  the  non- 
condensing  high  speed  engine  has  a  slight  advantage. 
On  the  other  hand  the  condensing  steam  turbine  is 
more  efficient  than  the  compound,  condensing  steam 
engine  in  sizes  of  one  thousand  horsepower  and 
larger.  The  curves  must  necessai'ily  show  average 
results  for  the  steam  conditions  given,  and  special 
cases  will  vary  from  the  values  indicated. 
Applications 

The  most  extensive  use  made  of  large  steam 
turbines  is  to  di'ive  electric  generators  to  which  they 
ai'e  directly  connected.  Individual  electric  motors 
for  diiving  the  various  pieces  of  machinery  in  mines, 
saw  mills  and  industrial  plants  of  all  kinds,  make  the 
ideal  system  from  the  standpoint  of  flexibility  and 
economy,  and  are  often  made  possible  by  the  instal- 
lation of  a  steam  turbine  di'iven  generator.    Steam 
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Curves  showing  compaTison  in  steam  economy  between  the  average  non- 
condensing  engines  and  steam  turbines.  The  non-condensing  high  speed 
engine  has  a  slight  advantage. 

turbines  for  ship  propulsion  are  rapidly  superseding 
marine  reciprocating  engines,  particularly  in  the 
larger  sizes. 

Small  steam  turbines  are  used  under  the  same 
conditions  as  electric  motors,  for  driving  fans,  blow- 
ers, pumps,  generators,  etc. 

Advantages 

The  principal  advantages  of  the  steam  turbine 
are  low  first  cost,  low   maintenance   and   operation 
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the  compound   condensing   steam   engine   in   sizes   of  1000   hp.    and   larger. 

costs,  economy  of  space  and  foundation,  freedom 
from  vibration,  uniform  angular  velocity,  absence  of 
oil  in  condensed  steam,  and  high  efficiencies  for  large 
variations  in  load. 


Western  Ideas. 


STICKERS  clipped  onto  the  posters  which  are 
sent  to  electrical  dealers  do  a  great  deal  to  insure  the 
posters  being  put  up  directly  in  the  window  or  in 
some  other  part  of  the  store.  When  the  average 
dealer  receives  a  poster,  he  finds  nothing  handy  with 
which  to  put  it  up,  and  so  usually  puts  it  away  for 


Use  these  Stickers  to  Put 

the  Poster  in  Your  Window 

It  Brings  Business 


The   stickers   which   are  attached  to   posters  to   insure  their  being   put  up 
in  the  display  window  without  delay. 

possible  future  use.  The  result  is  that  it  is  allowed 
to  lie  around  until  it  finally  becomes  old  and  dingy 
and  is  thrown  into  the  waste  basket. 

A  certain  Western  supply  house  attaches  the 
stickers  shown  here  to  every  poster  they  send  out 
so  that  the  slip  of  paper  will  remind  the  dealer  that 
it  is  valuable  to  his  business  to  have  the  poster  in 
his  store  and  at  the  same  time  will  offer  him  a  prac- 
tical means  of  sticking  it  up. 

IF  YOU  ARE  MOVING  don't  lose  perfectly 
good  advertising  time  and  opportunity  by  allowing 
youi'  window  to  stand  vacant  during  the  ten  or 
twelve  moving  days.  The  Lewis  Electric  Company 
of  Modesto,  California,  which  moved  recently  into 
the  new  shop  shown  in  the  picture  below,  arranged 
their  window  display  before  any  other  part  of  the 
store  so  that  those  who  passed  by  became  acquainted 
with  the  store  before  its  doors  were  actually  open 
for  business.  In  this  way  moving  from  one  shop  to 
another  does  not  mean  even  a  temporary  loss  of 
business.  It  can,  on  the  other  hand,  be  carried  out 
as  an  excellent  advertising  program,  so  that  in- 
creased trade  is  found  waiting  for  the  doors  to  open. 


rv.u   The  a^uthor  wishes  to  acknowledge  the  use  of  material  obtained  from  ^^^^^^    ^j    ^^^    Lewis    Electric    Company.    Modesto, 

Gebharfs    Steam    Power    P^ant     Engineering,     Thomas     Steam    Turbines,  ^  jP^™;!    showing  the  display   windows  which,   for  advertising  purposes. 

Leland's  Steam  Turbines.   Marks'   Handbook,   and  information  obtained  di-  ^^^'/f  ^^^^'^ '^°  y,J„^  any  other  part  of  the  shop, 

rectly   from   the  turbine   manufacturers.  wni.^  oiiai.B":" 
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COMING  CONVENTIONS 


American  Institute  of  Electrical  Engineers  — 

—  Portland,  Oregon,  July  21-24 

Northwest  Electric  Light  and  Power  Association— 
—  Spokane,  Washington,  September  15-18 


American  Society  of  Civil  Engineers  — 

—  Portland,   Oregon,   August   10-11 
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(On  this  page  you  can  learn  how  much  business  an  all-day  sucker  factory  can  do  per  day;  \vhy 
March  4th  is  inauguration  day;  what  electricity  can  do  to  purify  milk  and  to  aid  the  music 
teacher  and  what  is  being  planned  to  develop  hydroelectric  power  in  the  Holy  Land.  The  last 
words  on  the  subject  of  movie  theatres  and  the  manufacture  of  women's  clothing  are  also  set 
forth  along  >vith  facts  concerning  the  production  of  oil  in  California  and  the  present  day  currency ' 
of  Poland.— The  Editor) 


There  are  now  three  automobiles  to  every  rail- 
road freight  car. 

^       *       * 

In  England  the  names  of  towns  are  painted  on 
the  roofs  of  the  railroad  stations  to  guide  airmen. 

;}:  ^  ^ 

Light  travels  at  the  rate  of  186,400  miles  a  sec- 
ond, electricity  at  the  rate  of  248,500  miles  a  second. 

^:  ^  H^ 

An  all-day  sucker  factory  in  the  middle  west  does 
5^10,000  worth  of  business  a  day,  making  an  article 
which  retails  for  one  cent. 

Ji:  ♦  * 

Seattle  is  building  the  largest  commercial  pier 
in  the  world.  It  is  2,560  feet  long  and  360  feet  wide 
and  will  be  able  to  dock  eleven  ocean-going  vessels  at 
one  time. 

^;:  ^  ^ 

The  total  amount  of  the  domestic  exports  of 
typewi'iter  ribbons  from  the  United  States  during 
1919  amounted  to  $808,259.  France  and  Argentina 
took  the  largest  shipments. 

*  *       * 

March  4th,  the  date  fixed  for  the  inauguration 
of  Presidents  of  the  United  States,  was  selected  be- 
cause Sunday  seldom  falls  on  this  date — only  three 
times  during  the  present  century,  1917,  1945,  1973. 

*  *       * 

Potatoes  are  now  being  used  as  the  standard 
currency  in  certain  remote  agricultural  districts  of 
Poland.  It  has  been  found  that  the  value  of  the 
potato  fluctuates  far  less  than  any  of  the  various 
types  of  paper  money  which  are  in  circulation. 


The  light  shining  through  the  glass  on  the  fishes  and 
vegetation  gives  a  most  pleasing  effect. 

*  5iJ  * 

The  Swedish  parliament  has  definitely  approved 
of  the  electrification  of  the  state  railways  between 
Stockholm  and  Goteborg  and  has  appropriated  for 
the  work  23,000,000  crowns  (normally  $6,164,000). 
It  is  expected  that  the  conversion  from  steam  to  elec- 
trical operation  will  be  completed  by  1925. 

:;-.  *  * 

Women's  clothing  prices  are  sky-rocketing  so  in 
London  that  the  Government  is  planning  to  supervise 
the  manufacture  of  half  a  million  standard  costumes 
and  coat  frocks.  Paris  is  also  putting  out  "national" 
ready-made  clothing  at  the  rate  of  25,000  suits 
monthly  at  110  francs  a  suit.  The  clothing  house 
prices  are  up  to  250  francs. 

Figures  show  that  the  cost  of  the  power  house 
repair  work  has  been  considerably  increased  during 
the  past  five  years.  The  cost  of  rewinding  a  25-hp. 
armature  has  increased  from  $75  to  $160,  the  cost  of 
removing  a  crosshead  for  a  horizontal  engine  has  in- 
creased from  $180  to  $430,  and  the  cost  of  renewing 
a  valve  spindle  has  increased  from  $25  to  $81.25. 
*       *       * 

An  electrically  operated  embroidery  machine  re- 
cently on  exhibition  in  a  large  western  department 
store,  is  equipped  to  do  embroidery  in  silk,  metal, 
wool  and  braid.  This  works  with  such  rapidity  that 
designs  which,  if  done  by  hand,  would  take  three 
months,  are  easily  finished  in  two  hours'  time.  Many 
patterns  are  possible  also  which  cannot  be  worked  by 
hand. 


A  certain  new  device  makes  it  possible  for  the 
vocalist  to  hear  the  effect  of  his  own  voice  the  same 
as  it  sounds  in  the  auditorium.  A  transmitter  hav- 
ing a  battery  in  its  body  is  strapped  on  the  chest 
and  from  this,  cords  lead  to  a  telephone  head-band. 

H:  ^  ^ 

The  last  word  in  picture  theatre  construction  is 
nothing  less  than  a  sound-proof,  glass-enclosed  room 
for  mothers  who  have  crying  babies.  In  this  room, 
which  is  in  full  view  of  the  stage,  mothers  may  con- 
gregate and  enjoy  the  show  even  though  the  young- 
sters cry  in  infantile  chorus. 

^  ^  ^ 

A  most  attractive  illuminated  aquarium  is  the 
result  of  a  glass  container  with  a  suitably  mounted 
incandescent  light  in  the  bottom.  No  gravel  is  used, 
plants  being  attached  to  miniature  turtles  and  rocks. 


The  production  of  oil  in  the  California  fields 
during  1919  increased  1,517,690  barrels,  or  li/^% 
over  the  output  of  the  previous  year.  The  outstand- 
ing feature  of  California  oil  production  is  its  fairly 
constant  rate  for  several  years.  Such  a  condition 
may  be  expected  to  continue  for  several  years,  and 
shortage  of  oil  or  its  products,  will  be  due  to  in- 
creased consumption. 

^  ;;<  ;:; 

Milk  can  be  freed  from  a  pathogenic  bacteria 
through  a  recently  discovered  electrical  process. 
Under  this  treatment  the  temperature  of  the  milk  is 
not  raised  higher  than  64  degrees  C.  yet  the  percent- 
age of  bacteria  reduction  is  99.93.  The  keeping 
power  of  the  milk  is  considerably  increased,  the  taste 
is  not  altered,  and  so  far  as  chemical  examination  can 
determine,  the  properties  of  the  milk  are  not  in  any 
way  impaired. 
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McGraw-Hill  Book  Company, 
Pacific  Coast  Section,  N.  E. 


S.  H.  Taylor,  geneial  manager  of  the  Electric  Railway 
and  Manufacturers'  Supply  Company,  has  been  appointed  sec- 
retary of  the  Paciiic  Coast 
Section  of  the  National  Elec- 
tric Light  Association  by 
President  L.  H.  Newbert.  Mr. 
Taylor  has  long  been  associ- 
ated with  the  commercial  side 
of  the  electrical  industry  on 
the  Pacific  Coast  as  he  has 
been  connected  with  the  Elec- 
tric Railway  and  Manufac- 
turers Supply  Co.  since  the 
time  it  was  founded  in  1892. 
Mr.  Taylor  takes  the  place  of 
Arthur  H.  Halloran,  Pacific 
Coast  representative  of  the 
who  has  been  secretary  of  the 
L.  A.,  since  the  formation  of 
that  section.  Mr.  Halloran  was  forced  to  resign  his  position 
as  secretary  due  to  the  increased  necessity  for  more  concen- 
trated attention  to  the  growing  book  sales  of  the  company 
and  production  of  new  books. 

C.  F.  Henderson  has  recently  been  appointed  California 
agent  for  the  Automatic  Reclosing  Circuit  Breaker  Company 
of  Columbus,  Ohio. 

C.  P.  Bowie,  petroleum  engineer,  U.  S.  Bureau  of  Mines, 
has  returned  to  San  Francisco  from  a  trip  through  the  south- 
ern California  oil  fields. 

E.  A.  Wagner,  engineer  for  the  transformer  department 
in  the  Fort  Wayne  works  of  the  General  Electric  Company, 
is  a  recent  visitor  in  Los  Angeles. 

T.  E.  Swigart,  petroleum  technologist,  of  the  Bartles- 
ville  station  of  the  U.  S.  Bureau  of  Mines,  spent  two  weeks 
during  June  at  the  San  Francisco  office  of  the  Bureau. 

G.  E.  Armstrong,  associate  editor  of  the  Journal  of  Elec- 
tricity has  left  for  New  York  where  he  will  spend  several 
weeks  in  the  New  Yoi-k  offices  of  the  McGraw-Hill  Company. 

David  Perry,  formerly  specialty  salesman  for  the  E.  M. 
M.  Service  Company  in  Lindsay,  has  joined  the  organization 
of  the  Southern  California  Electric  Company  in  Los  Angeles. 

G.  R.  Kenny,  formerly  rate  research  engineer  with  the 
San  Joaquin  Light  &  Power  Corporation,  Fresno,  Cal.,  has 
resigned  to  accept  a  position  with  Stone  and  Webster  in  their 
Boston  office. 

C.  A.  Copeland,  chairman  of  the  Los  Angeles  chapter  of 
the  American  Institute  of  Electrical  Engineers,  is  making  an 
extensive  eastern  trip  which  includes  the  national  convention 
of  the  Institute. 

A.  S.  Tyler,  one  of  the  pioneer  contractors  in  Los  Ange- 
les, has  opened  a  new  store  on  Sixth  Street  near  Western 
Avenue,  where  he  will  conduct  a  general  contracting  and  mer- 
chandising business. 

F.  W.  Smith,  vice-president.  United  Electric  Light  and 
Power  Company,  New  York,  has  just  returned  from  Honolulu 
with  Mrs.  Smith.  After  a  short  visit  in  San  Francisco  they 
proceeded  to  New  York. 

M.  J.  iGavin,  refinery  engineer  of  the  U.  S.  Bureau  of 
Mines  with  headquarters  at  the  Salt  Lake  station,  visited  the 
San  Francisco  office  of  the  Bureau  during  June  in  connection 
with  oil  .shale  development. 

A.  H.  Nicoll,  telephone  sales  department.  Western  Elec- 
tric Company,  has  returned  to  the  San  Francisco  office  of  that 
company  after  an  absence  of  seven  years.     During  this  time 


Mr.  Nicoll  was  with  the  company  in  Salt  Lake  City  in  charge 
of  the  motor  specialty  sales  and  the  power  appliance  depart- 
ment. 

J.  C.  Marshall,  assistant  secretary  of  the  California  As- 
sociation of  Electrical  Contractors  and  Dealers,  has  arrived 
in  Los  Angeles  where  he  will  be  permanently  located  in  the 
interests  of  the  southern  members  of  the  association. 

K.  E.  Van  Kiiran,  John  Jones  and  Harry  Fenton,  from 
the  Los  Angeles  office  of  the  Westinghouse  Electric  and  Man- 
ufacturing Company,  are  making  a  trip  through  Arizona  and 
New  Mexico  looking  after  Westinghouse  interests. 

G.  A.  Frogner,  formerly  with  the  Emergency  Fleet  Cor- 
poration, has  accepted  a  position  with  the  Crown  Willamette 
Paper  Company,  to  take  charge  of  the  installation  of  a  new 
paper  machine  in  the  Oregon  City  mill  of  this  company. 

J.  P.  Jollyman,  engineer  of  electrical  construction  of  the 
Pacific  Gas  &  Electric  Company,  San  Francisco,  left  for  the 
East  July  8,  where  he  will  visit  the  factories  of  the  principal 
manufacturers  of  electrical  apparatus,  returning  within  six 
weeks. 

G.  W.  Bernhard  has  been  appointed  manager  of  the 
Noi-thwestern  Division  of  the  Great  Western  Power  Company 
of  California,  with  headquarters  at  Napa.  This  division  in- 
cludes the  towns  of  Santa  Rosa,  Petaluma  and  Napa  and  the 
surrounding  country. 

A.  S.  Moody,  assistant  manager  of  the  Northwest  Dis- 
trict of  the  General  Electric  Company,  has  been  visiting  the 
various  factories  of  his  company  in  the  East,  having  attended 
the  various  electrical  conventions  in  California  en  route  to 
his  office  in  Portland. 

C.  H.  Lee,  president  of  the  California  State  Water  Com- 
mission, has  commenced  an  investigation  of  the  encroachment 
of  salt  water  from  the  bay  into  the  lower  delta  region,  in  co- 
operation with  the  State  Engineering  Department.  This  en- 
croachment has  had  an  effect  not  only  upon  agriculture  but 
also  in  introducing  the  teredo,  which  is  proving  very  destruc- 
tive in  piles,  in  some  instances  used  for  foundation  work  in 
power  plants  built  along  the  Sacramento  River. 

Lloyd  Henley,  assistant  electrical  engineer,  California 
Railroad  Commission,  has  been  appointed  Valuation  Engineer 

for  the  San  Joaquin  Light  and 
Power  Corporation  as  well 
as  chairman  of  the  com- 
mittee on  rules  for  overhead 
line  construction  in  the  state 
of  California.  This  commit- 
tee is  to  revise  general  order 
number  26  of  the  Railroad 
Commission  and  to  incorpo- 
^pe      ^  V  rate  in  the  revised  order  the 

^■hM^I^  ^^^  requirements  of  chapter  499, 

^^  .  ^^^^^^        statutes  of  1911,  as  amended 

^^^HA     ,^^^^^Hr        in    chapter    600,    statutes    of 
.4QHHB«HPPIf^         1315>   ^hus   placing  all   allied 

requirements  under  one  cover. 
The  committee  is  now  work- 
ing on  the  proposed  order  and  will  soon  call  a  meeting  of  all 
interested  pai-ties  to  discuss  the  first  draft  of  it.  Mr.  Henley 
graduated  from  Stanford  University  with  the  class  of  1908 
and  entered  the  construction  department  of  the  Pacific  Gas  & 
Electric  Company  where  he  worked  for  two  years,  leaving 
the  company  to  work  for  J.  G.  White  and  Company  as  elec- 
trical engineer  in  charge  of  the  construction  of  the  Bakers- 
field  steam  plant  of  the  San  Joaquin  Light  &  Power  Cor- 
poration. On  the  completion  of  this  work  Mr.  Henley  joined 
the  Pacific  Gas  &  Electric  Company  as  engineer  in  charge  of 
construction  of  Drum  Power  House  and  upon  completion  of 
the  plant  remained  there  as  foreman  until  1918,  when  he 
joined  the  Railroad  Commission  as  assistant  electrical  engi- 
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William  M.  Rosborough,  until  recently  in  the  National 
Lamp  Works  at  Nela  Park,  has  been  transferred  to  the  Coast 

where  he  has  assiimed  the 
duties  of  assistant  to  J.  A. 
Vandegrift,  Pacific  Coast 
manager  of  the  National 
Lamp  Company.  Mr.  Rosbor- 
ough has  been  with  the  com- 
pany since  1910,  first  in  the 
engineering  department  at 
Cleveland  and  then  in  At- 
lanta where  he  was  the  south- 
em  manager  of  the  Selby 
lamp  division.  After  that  he 
served  two  years  in  the  army 
as  first  lieutenant  in  the  tank 
corps  and  upon  his  return 
was  placed  in  charge  of  the  manufacture  and  sale  of  foot- 
candle  meters.  He  has  been  quite  active  in  the  work  of  the 
Illuminating  Engineering  Society. 

M.  0.  Troy,  manager  of  the  transformer  department  of 
the  General  Electric  Company's  factory  at  Pittsburgh,  recently 
spent  a  few  days  in  Portland.  Mr.  Troy  met  some  of  the 
local  engineers  and  discussed  with  them  some  of  the  new 
departures   in   transformer   design. 

S.  J.  Butts,  president  of  the  Los  Angeles  Association  of 
Electrical  Contractors  and  Dealers,  is  exti'emely  proud  of  the 
high  percentage  of  attendance  from  the  South  at  the  recent 
convention  at  San  Jose.  Fifty  per  cent  of  the  membership 
from  Los  Angeles  took  the  journey  northward. 

F.  J.  Airey,  manager  of  the  Los  Angeles  office  of  the 
Pacific  States  Electric  Company,  is  making  a  six  weeks  trip 
in  the  East,  visiting  the  various  factories  for  which  his  com- 
pany are  distributors.  He  will  also  attend  the  General  Elec- 
tric Company's  conference  at  Association  Island. 

D.  H.  Braymer,  managing  editor  of  Electrical  World, 
who  has  been  visiting  on  the  Coast  for  some  time,  and  Robert 
Sibley,  editor  of  the  Journal  of  Electricity,  ai-e  taking  a  trip 
through  the  Northwest  and  Mountain  states  to  observe  the 
outlook  for  the  expansion  of  the  electrical  industry. 

E.  W.  Moreland,  formerly  with  the  Portland  Railway, 
Light  &  Power  Company,  as  efficiency  engineer,  has  gone  to 
Montreal  to  work  with  J.  P.  Newell  on  some  appraisal  work 
for  the  Canadian  Government.  Mr.  Moreland  will  be  engaged 
in  these  duties  for  some  time,  after  which  he  will  return  to 
Portland. 

(S.  J.  Reno,  sales  manager  for  the  Illinois  Wire  and 
Cable  Company  of  Sycamore,  111.,  was  a  recent  visitor  in  Los 
Angeles  on  his  return  trip  from  Portland,  where  he  attended 
the  Shriners'  convention.  Mr.  Reno  states  that  his  company 
is  now  doubling  the  capacity  of  its  factory  to  care  for  in- 
creasing business. 

R.  E.  Prickey,  formerly  electrical  engineer  for  the 
Northern  California  Power  Company,  who,  during  the  war 
period  was  engaged  in  electric  welding  at  Hog  Island,  and 
later  in  electric  welding  at  Philadelphia,  is  again  located  in 
San  Francisco.  Mr.  Frickey  expects  to  specialize  in  welding 
problems  with  headquarters  in  San  Francisco. 

C.  E.  Johnson,  general  manager  of  the  U.  S.  Electrical 
Manufacturing  Company  of  Los  Angeles,  has  just  returned 
from  a  tour  through  various  eastern  centers  including  Pitts- 
burgh, New  York,  Boston,  Schenectady,  Detroit,  Chicago  and 
Milwaukee,  where  he  has  been  studying  the  general  business 
and  financial  conditions  of  these  manufacturing  centers. 

P.  B.  McKee,  vice-president  and  general  manager  of  the 
California-Oregon  Power  Company,  has  become  associated 
with  Paul  R.  Parker  and  Donald  McKee  in  the  California 
Engineering  Co.  Mr.  Paul  McKee  will  still  retain  his  position 
with  the  California-Oregon  Power  Company.  Mr.  Parker  was 
manager  of  the  ship  yard  at  Benicia  during  the  war  and  Mr. 
Donald  McKee  served  in  the  Navy,  receiving  a  commission  as 


ensign.     Mr.  McKee  is  at  present  making  a  ten  day  trip  over 
the  California-Oregon  Company's  system. 

F.  O.  Aspinwall,  representing  the  Conunittee  on  Inflam- 
mable Liquids  of  the  National  Fire  Protection  Association, 
also  connected  with  the  Associated  Factory  Mutual  Fire  In- 
surance Company  of  Boston,  Massachusetts,  has  been  in  Cali- 
fornia for  several  months  making  an  exhaustive  study  of  fire 
hazards  in  that  state,  also  of  the  methods  being  used  in  Cali- 
fornia of  extinguishing  and  preventing  oil  and  gas  fires. 

Harris  J.  Ryan,  of  the  electrical  engineering  department 
of  Stanford  University,  has  been  elected  to  the  National 
Academy  of  Sciences.  This  honor  is  accorded  Professor  Ryan 
in  connection  with  his  valuable  work  concerning  high  tension 
voltage.  Two  other  Stanford  professors  have  also  been 
elected  to  the  Academy:  Hans  F.  Blichfeldt,  professor  of  the 
mathematics  department,  for  his  contribution  to  the  knowl- 
edge of  pure  mathematics,  and  Bailey  Willis,  professor  of 
the  department  of  geology,  for  distinguished  work  in  the 
field  of  geologjr. 

L.  H.  Newbert,  president  of  the  Pacific  Coast  Section  of 
the  National  Electric  Light  Association,  has  appointed  the  fol- 
lowing chairmen  of  the  various  committees  for  the  coming 
year:  R.  A.  Balzari  of  the  Westinghouse  Electric  and  Manu- 
facturing Company,  chairman  of  the  Membership  Committee; 
J.  A.  Britton,  vice-president  and  general  manager  of  the  Pa- 
cific Gas  &  Electric  Company,  chairman  of  the  Public  Policy 
Committee;  P.  R.  Ferguson,  auditor.  Southern  Sierras  Power 
Company,  chairman  Accounting  Committee;  R.  E.  Fisher, 
assistant  manager  commercial  department.  Pacific  Gas  &  Elec- 
tric Company,  chairman  of  the  Commercial  Committee;  L.  M. 
Klauber,  assistant  general  superintendent  of  the  San  Diego 
Consolidated  Gas  and  Electric  Company,  chairman  of  the 
Engineering  Committee,  and  Robert  Sibley,  editor  of  the 
Journal  of  Electricity,  chairman  of  the  Publicity  Committee. 

E.  E.  Stark,  one  of  the  pioneers  of  electrical  devel- 
ment  on  the  Pacific  Coast  has  just  returned  from  New 
Zealand  having  been  away  from  the  United  States  for  seven- 
teen years.  When  in  San  Francisco  prior  to  1903  Mr.  Stark 
was  connected  with  the  SKC  system,  while  in  New  Zealand 
he  had  charge  of  a  number  of  municipal  plants. 

Miles  Steel,  Pacific  Coast  representative  of  the  Benja- 
min Electric  Manufacturing  Company,  as  announced  in  the 

Journal  of  Electricity  April 
15,  1920,  has  moved  to  new 
quarters.  Mr.  Steel  has  de- 
cided, however,  to  make  the 
move  complete  and  has  lately 
taken  unto  himself  a  wife, 
formerly  Miss  Farrar  Ken- 
nett  of  Butte,  Montana.  Mr. 
Steel  has  long  since  been 
given  over  as  a  hopeless 
bachelor,  and  now  the  news 
of  his  marriage  comes  as  a 
very  pleasing  surprise  to  the 
members  of  the  trade  in 
the  West.  It  looks  as  if  this 
new  start  in  the  year  1920  augurs  much  for  Mr.  Steel,  in 
happiness  to  himself  personally  and  in  helpfulness  to  the 
industry  generally,  which  he  has  so  faithfully  served  in  past 
years.  -, 

OBITUARY 

General  William  Crawford  Gorgas,  surgeon-general,  - 
U.  S.  A.,  died  in  London  July  3  after  a  brief  illness.  General 
Gorgas  will  go  down  in  history  as  the  one  man  who  did  more 
for  the  advancement  of  the  Central  American  States  than  any 
other,  due  to  his  work  in  sanitation  in  the  Panama  Canal  dis- 
trict. Bom  in  1854  in  the  South,  where  he  received- his  edu- 
cation, he  early  entered  the  army  in  the  medical  branch  and;, 
continued  to  rise  until  he  held  the  highest  rank  possible. 
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Meeting  Notices  for  Electrical  Men 

(A  presidential  candidate  spoke  at  one  of  the  two  meetings  of  the  San  Francisco  Electrical  Devel- 
opment League  reported  here,  and  a  Ladies  Day  excursion  to  the  Electrical  Home  was  the  special 
feature  of  the  other.  The  annual  dinner  meeting  of  the  Portland  Sections  of  the  N.  E.  L.  A.  and 
A.  I.  E.  E.  is  reported  along  with  the  annual  convention  of  the  Telluride  Association  and  the  for- 
mation of  a  new  chapter  of  the  Society  of  Illuminating  Engineers. — The  Editor.) 


H 


The  San  Francisco  Electrical   Development  League 

Senator  Owen  of  Oklahoma  was  the  speaker  of  the  day 
at  a  recent  meeting  of  the  San  Francisco  Electrical  Develop- 
ment League.  Previous  to  Senator  Owen's  speech,  Mr.  Henry 
Bostwick,  district  manager  of  the  Pacific  Gas  &  Electric  Com- 
pany, stated  that  the  committee  which  had  been  appointed  to 
investigate  the  feasibility  of  an  electrical  show  for  this  year 
desired  to  report  that  it  did  not  seem  propitious  at  this  time 
to  hold  a  show.  W.  S.  Berry  asked  that  this  report  be  held 
on  the  table  until  the  jobbers  had  held  a  meeting  and  had 
taken  some  action.  He  stated  that  the  majority  of  the  job- 
bers believe  that  such  a  show  should  be  held  and  the  report 
of  the  committee  was  ordered 
held  over. 

Albert  Elliot,  "the  elec- 
trical lawyer,"  was  chairman 
of  the  day,  and  in  introducing 
Senator  Owen  told  of  the  ac- 
tive part  the  Senator  had 
played  in  the  passage  of  the 
Water  Power  Bill,  and  intro- 
duced him  as  the  "father  of 
the  Federal  Reserve  Act." 

In  opening  his  speech. 
Senator  Owen  traced  the  his- 
tory of  the  Republican  party 
and  stated  that  although  he 
was  a  good  Democrat  he  had 
always  had  a  lot  of  respect 
for  some  of  the  Republican 
acts  that  had  been  started  in 
the  West.  The  Senator  then 
stated  that  there  is  no  appar- 
ent cause  for  a  financial  cri- 
sis at  this  time,  that  there 
are  high  wages,  a  shortage 
of  labor,  and  that  everybody 
is  vigorously  employed  in 
productive  processes  and  con- 
sequently the  country  should 
be  in  a  prosperous  condition. 
The  criticisms  of  the  Federal 
Reserve  Board  in  raising  the 
rate  of  interest  so  that  there 
was  no  credit  left  for  productive  industries  was  denounced 
in  no  uncertain  terms  by  Senator  Owen,  who  proceeded  to 
explain  in  detail  the  workings  of  the  Federal  Reserve  banks 
throughout  this  country  during  the  past  year.  The  effect  of 
this  upon  the  electrical  industry  was  shown  by  the  Senator 
in  that  the  raising  of  rates  by  the  Federal  Reserve  Bank  had 
made  the  savings  banks  charge  ten  per  cent  for  money,  which 
had  made  business  men  hesitate  to  go  into  productive  business 
that  involved  a  large  expenditure  of  money.  It  was  pointed 
out  that  there  is  the  greatest  need  for  United  States  products 
in  Europe  and  need  of  United  States  food,  raw  material  and 
machinery,  to  put  Europe  into  a  state  of  self-support.  This 
condition  will  mean  many  years  of  big  production  for  the 
United  States,  and  the  Senator  urged  in  closing  the  develop- 
ment of  water  power  of  the  West,  as  in  this  way  the  natural 
resources  of  the  country  will  be  made  to  sei-ve  the  best  inter- 
ests of  the  people. 
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J.    D;    ROSS 


In  handling  the  municipal  distribution  of  hydroelectric 
energy  for  illumination  and  industrial  uses  the  West  has 
unusual  achievemeints  to  its  credit  along  the  lines  of  instal- 
lation, operation  and  delivery.  To  J.  D.  Ross,  Superintend- 
ent of  Distribution  for  the  City  of  Seattle,  this  issue  of  the 
Journal  of  Electricity  is  affectionately  dedicated  in  appre- 
ciation of  his  contributions  to  the  West  in  new  ideals  of 
management  and  in  successful  engineering  installations  for 
municipal   distribution. 
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Portland  Sections,  A.  I.  E.  E.  and  N.  E.  L.  A. 

The  annual  dinner  meeting  of  the  Portland  Sections  of 
the  A.  I.  E.  E.  and  N.  E.  L.  A.  was  held  at  the  University 
Club  Tuesday  evening,  June  eighth. 

After  the  dinner  acting  chairman  Heston  announced 
the  Pacific  Coast  Convention  of  the  Institute  to  be  held  in 
Portland  in  July,  discussing  the  program  in  detail.  Brief 
verbal  reports  of  the  Pasadena  convention  were  given  by 
W.  M.  Hamilton  and  O.  B.  Coldwell. 

The  speaker  of  the  evening  was  Mr.  Edward  L.  Wells, 
meteorologist  in  charge  of  the  Portland  station.     Mr.  Wells 
went  into  the  theory  of  meteorology  and  explained  the  forma- 
tion of  hail,  sleet  and  snow, 
as    well    as    the    causes    of 
storms  of  various  kinds. 

He  spoke  of  some  ex- 
perimental work  which  he 
conducted  while  in  charge  of 
a  station  in  Idaho,  but  which 
was  never  completed,  and  in 
which  measurements  of  snow 
fall,  moisture  content  and 
precipitation  were  made  on 
watersheds  and  expressed  it 
as  his  opinion  that  if  com- 
prehensive data  of  this  kind 
were  compiled  over  a  period 
of  years  it  would  be  of  much 
value  to  utilities  operating 
hydroelectric  plants. 

The  results  of  the  elec- 
tion of  officers  of  the  Port- 
land sections  of  A.  I.  E.  E. 
and  N.  E.  L.  A.  for  the  ensu- 
ing year  were  announced,  as 
follows: 

A.   I.    E.    E. 

Chairman,  W.  D.  Scott ;  sec- 
retary, W.  C.  Heston ;  executive 
committee,  C.  P.  Osborne  and  O.  L. 
LeFever. 

N.    E.    L.   A. 

Chairman,  A.  D.  Leach  :  vice- 
chairman,  J.  D.  Scott ;  secretary, 
Geo.  L.  Meyers :  treasurer.  R.  J. 
Davidson ;  executive  committee.  C. 
P.  Osborne,  A.  S.  Moody,  C.  L. 
Wernicke. 

Synchronous  Club  Meeting 

At  the  regular  June  meeting  of  the  Synchronous  Club 
of  Los  Angeles  the  subject  of  discussion  was  "Power  Factor" 
and  the  principal  address  was  given  by  W.  L.  Boxall,  power 
contract  agent  of  the  Southern  California  Edison  Company. 
Mr.  Boxall  urged  cooperation  between  motor  dealers  and  the 
central  station  in  order  that  the  best  motor  might  be  secured 
for  the  load.  He  went  on  to  say  that  induction  motors  should 
be  selected  with  the  idea  of  being  loaded  close  to  their  rating 
and  that  synchronous  machines  are  recommended  for  many 
purposes,  principally  for  motion  picture  production,  so  that 
the  power  factor  may  be  improved  and  a  greater  amount  of 
load  carried  by  the  existing  generating  and  distributing 
equipment. 

An  enjoyable  entertainment  feature  was  the  production 
of  a  one-act  play,  "Souvenir  Spoons,"  which  was  presented  by 
the  Wallis  Players  Dramatic  Club.  An  electrically  cooked 
dinner  preceded  the  meeting. 
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San   Francisco  A.  I.  E.  E.  Officers  Elected 

At  the  annual  election  of  executive  committee  officers 
held  by  the  San  Francisco  section  of  the  American  Institute 
of  Electrical  Engineers  the  following  were  elected:  For  two- 
year  term,  J.  T.  Ryan  and  J.  P.  Jollyman.  For  one-year  term, 
A.  J.  Reed.  The  section  chairman  and  other  officers  will  be 
selected  from  among  themselves  by  the  executive  committee. 

Illuminating  Engineering  Society  Chapter  Formed 

Following  the  action  taken  recently  by  a  small  group 
of  members  of  the  Illuminating  Engineering  Society  who 
reside  in  the  San  Francisco  Bay  district,  a  petition  was  made 
to  the  Council  of  the  Society  to  grant  a  Chapter  charter  for 
that  section.  This  petition  has  been  acted  on  by  the  Council 
and  the  charter  granted,  which  makes  the  San  Francisco 
chapter  the  first  to  be  formed  in  the  Society,  all  the  other 
branch  organizations  being  sections. 

Upon  receipt  of  the  advice  that  the  chapter  had  been 
granted  a  meeting  was  held  in  San  Francisco  on  June  29,  at 
which  time  the  following  officers  were  elected  to  hold  office 
until  the  first  of  October,  which  is  the  beginning  of  the  Society 
year:  chairman,  L.  E.  Voyer;  treasurer,  J.  A.  Vandergrift; 
secretary,  H.  H.  Millar;  board  of  managers.  Miles  Steel, 
W.  Hanscombe,  Romaine  Myers,  R.  L.  Prussia  and  W.  P. 
Lowe. 

To  date,  over  50  applications  for  membership  in  the  So- 
ciety have  been  received  from  engineers  resident  in  the  Bay 
district. 

Ladies'  Day,  San  Francisco  Electrical  Development  League 

The  last  meeting  of  the  San  Francisco  Electrical  Devel- 
opment League  before  the  summer  vacation  was  held  on 
June  28th  at  the  Palace  Hotel  in  San  Francisco.  Following 
the  usual  custom,  this  was  Ladies'  Day,  and  the  chairman  of 
the  day  was  Robert  Sibley,  editor  of  the  Journal  of  Electricity 
and  Pacific  Coast  Editor  of  the  Electrical  World  and  Elec- 
trical Merchandising. 

During  the  course  of  the  luncheon  several  songs  were 
given  by  Lowell  Redfield's  quartet,  and  Albert  Elliot  pre- 
sented a  set  of  books  to  Arthur  Halloran  of  the  McGraw-Hill 
Book  Company  in  recognition  of  the  service  he  had  rendered 
while  secretary  of  the  Pacific  Coast  Section  of  the  N.  E.  L.  A. 
Accepting  this  gift,  Mr.  Halloran  stated  that  the  set  would 
be  a  memento  of  a  pleasurable  service  and  he  expressed  his 
heartfelt  thanks  to  the  individuals  who  had  contributed  toward 
it.  Mr.  Sibley  then  introduced  Mr.  D.  H.  Braymer,  managing 
editor  of  the  Electrical  World,  who  stated  that  although  this 
was  his  first  visit  to  the  West,  yet  he  was  not  entirely  a 
stranger  to  the  wonders  of  the  country  west  of  the  Rocky 
Mountains  as  he  had  been  taking  a  correspondence  course  in 
this  from  Bob  Sibley  for  the  past  six  months.  Mr.  Sibley 
then  introduced  James  H.  McGraw,  president  of  the  McGraw- 
Hill  Company,  as  the  greatest  publisher  of  engineering  mag- 
azines in  the  world.  Mr.  McGraw  spoke  of  the  wonderful 
advance  of  the  electrical  industry  on  this  coast,  and  the  vast 
possibilities  released  through  the  passage  of  the  Water  Power 
Bill,  and  stated  that  the  Electrical  Trio,  Electrical  World, 
Electrical  Merchandising  and  the  Journal  of  Electricity,  were 
there  for  the  purpose  of  giving  seiwice  to  the  men  of  the 
electrical  industry,  and  that  he  felt  great  credit  was  due  to 
Mr.  Sibley  for  the  manner  in  which  he  has  upheld  the  West 
and  brought  it  to  the  attention  of  the  electrical  engineers  of 
the  East.  Mr.  Sibley  then  introduced  the  speaker  of  the  day. 
Judge  William  H.  Waste  of  the  Appellate  Court,  by  stating 
that  the  spirit  of  the  West  had  been  exemplified  in  the  Mis- 
sion Play  and  that  the  Missions  of  California  are  the  most 
picturesque  traditions  that  have  been  handed  down  to  us. 
Judge  Waste  traced  the  history  of  the  west  coast  of  America 
from  the  earliest  discoveries,  and  cited  those  events  which  led 
up  to  the  detei-mination  of  the  Spanish  to  conquer  Alta  Cali- 
fornia.    He  told  of  the  expelling  of  the  Jesuits  and  the  sub- 


sequent appointment  of  Franciscan  fathers  who  took  charge 
of  the  Missions  under  Father  Junipero  Serra.  Then  followed 
a  series  of  beautiful  slides  showing  all  of  the  existing  Mis- 
sions and  sketches  of  those  that  have  been  destroyed. 

Following  the  meeting,  the  ladies  were  taken  out  to  the 
Electrical  Home  in  St.  Francis  Wood  where  a  special  demon- 
stration of  the  features  of  the  home  were  given  for  their 
benefit. 

Portland  Contractor-Dealers 

The  regular  meeting  of  the  first  district,  Oregon  Asso- 
ciation of  Electrical  Contractors  and  Dealers,  was  held  Mon- 
day, June  28,  at  the  Chamber  of  Commerce. 

The  secretary  read  a  report  from  G.  R.  Cooley,  contrac- 
tor-dealer of  Seattle,  on  his  trip  to  the  N.  E.  L.  A.  convention 
at  Pasadena,  which  was  very  interesting  and  caused  consid- 
erable discussion. 

Mr.  Knight  reported  for  the  membership  committee 
that,  due  to  the  demands  made  on  his  time  on  account  of  the 
Shriners'  and  other  conventions,  no  progress  had  been  made 
by  his  committee  since  last  meeting.  The  secretary  recom- 
mended that  each  member  of  the  association  constitute  him- 
self a  member  of  the  membership  committee  and  assist  Mr. 
Knight  in  his  work. 

The  secretary  recommended  that  the  present  system  of 
trying  to  solve  mutual  problems  of  the  contractor-dealer  and 
jobber  through  the  efi'orts  of  a  large  committee  be  discontin- 
ued, and  that  most  apparent  difficulties  could  be  overcome  by 
the  conti'actor-dealer  taking  matters  up  individually  with  the 
respective  jobbers,  but  that  all  matters  of  broad  policy  affect- 
ing the  dealings  between  contractor-dealer  and  jobber  be 
brought  up  and  discussed  at  open  meetings  of  the  association. 
A  motion  to  follow  this  plan  was  made  and  carried. 

Acting  chairman  Sroufe,  in  discussing  the  relations  be- 
tween the  jobber  and  members  of  the  association,  urged  that 
the  jobbei'S  make  it  a  point  to  have  representatives  at  all 
meetings  of  the  association  in  order  that  mutual  problems 
may  be  fully  and  intelligently  discussed. 

The  secretary  reported  that  there  was  a  movement  on 
foot  to  start  an  electrical  table  for  noon  luncheons  with  the 
idea  of  bring  all  interested  in  the  electrical  industry  in  this 
district  into  closer  touch  with  the  purpose  of  getting  better 
acquainted  and  thereby  paving  the  way  towards  closer  har- 
mony in  the  industry. 

The  attendance  was  as  follows: 

Beaver  Electric  Co.,  Jaggai'-Sroufe  Co.,  E.  L.  Knight  Co.,  R.  N. 
Lewis,  L.  M.  Olsiver,  W.  C.  Heston,  Fred  Todd,  Pierce-Tomlinson  Co., 
R.  R.  Poppleton,  Scott  Electric  Co.,  Vanderlip  &  Lord,  Western  Electric 
Works,   C.  M.  Will. 

Architects  Enjoy  Electrically   Cooked   Dinner 

On  the  evening  of  June  24th,  two  hundred  members  of 
the  Southern  California  Chapter  of  the  American  Institute 
of  Architects  attended  a  dinner  given  by  the  manufacturers 
who  maintain  exhibits  in  the  Metropolitan  Building  in  Los 
Angeles. 

There  were  the  customary  papers  and  discussions,  but 
the  interest  of  the  meeting  centered  in  a  turkey  dinner  pre- 
pared and  served  by  E.  C.  Ebert,  local  Simplex  representative. 

After  dinner  the  architects  visited  Mr.  Ebert's  display 
room  where  the  dinner  was  prepared,  and  were  very  much 
surprised  that  so  many  could  have  been  served  with  so  little 
equipment.  Everything  except  the  string  beans  was  cooked 
in  the  Simplex  oven,  the  beans  being  prepared  on  the  surface 
burner.  The  punch,  salad,  and  ice  cream  were  kept  in  an 
electrically  operated  refrigerator,  and  to  make  the  job  com- 
plete the  dishes  were  washed  in  water  from  electric  heaters. 

Convention   of   Telluride   Association  | 

The  annual  convention  of  the  Telluride  Association,  an  j 
organization  which  has  for  its  purpose  the  education  of  young 
men  along  electrical  lines,  was  recently  held  in  Provo,  Utah. 
A  feature  of  the  session  was  the  presence  of  a  large  number 
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of  the  older  members  and  alumnae,  many  of  whom  had  served 
in  the  army  and  navy  and  were  not  discharged  in  time  to 
attend  the  convention  last  year. 

In  addition  to  reviewing  the  work  of  the  past  year  and 
making  provision  for  the  continuation  of  the  various  interests 
of  the  organization,  the  convention  granted  about  twenty 
scholarships  to  Cornell  University,  where  the  association  con- 
ducts its  o^vn  house,  and  also  granted  a  number  of  scholar- 


ships to  other  schools  and  universities.  Provision  was  made 
for  furthei-  development  of  Deep  Springs  ranch,  California, 
where  some  of  the  applicants  are  trained  for  membership  in 
the  organization. 

The  officers  elected  for  the  ensuing  year  are: 

William  D\vie:ht  Whitney  of  New  Haven,  Conn.,  president :  Earl  C. 
Bonnett  of  Provo,  Utah,  vice-president :  J.  A.  Boashard  of  Provo.  secre- 
tary. The  other  officers  ai'e :  F.  C.  Noon  of  Los  Angeles,  California, 
chancellor ;  E.  A.  Thornhill  of  Boise,  Idaho,  dean,  and  W.  L.  Biersach  of 
Pi-ovo,   manager  and  treasurer. 
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COMMENTS  ON  WATER  POWER  LEGISLATION 

Now  that  President  Wilson  has  signed  the  Water  Power 
Bill,  the  comments  on  the  situation  by  other  technical  jour- 
nals are  of  interest.  The  following  are  extracts  from  edi- 
torials in  Engineering-  News-Record,  Electrical  World,  and 
Electric  Railway  Journal.    The  former  notes  that: 

"In  spite  of  the  fact  that  Engineering  News-Record  is 
decidedly  in  favor  of  the  bill,  it  has  serious  doubts  of  the  valid- 
ity of  the  signature  which  the  President  affixed  to  it  some  time 
before  June  12,  as  announced  at  the  White  House  on  June  18. 
The  whole  issue  hinges  on  an  interpretation  of  the  Constitu- 
tion. The  ten  day  limit  on  the  Water  Power  Bill  (as  under- 
stood to  be  the  meaning  of  Sec.  7,  paragraph  2  of  the  Consti- 
tution) expired  June  12.  No  notice  of  any  action  came  from 
the  White  House  until  June  18  when  it  was  announced  that 
the  President  had  signed  the  bill  'within  the  ten  day  period, 
of  course.'  Here  is  where  the  weakness  of  the  Attorney- 
General's  decision  appears.  If  the  President  can  wait  one 
week  before  announcing  the  past  signing  of  the  bill,  what  is 
to  prevent  him  waiting  two  months  or  two  years  ? 

"Engineering  News-Record  wants  to  see  water-power 
development  go  forward.  There  never  was  a  time  when  quick 
and  decisive  action  was  needed  more  imperatively.  It  there- 
fore hopes  that  the  constitutionality  of  the  law's  enactment 
will  be  decided  at  once  so  that  all  doubt  of  proceeding  under 
it  will  be  settled." 

The  Electrical  World  thinks  vhat  "the  country  is  to  be 
congratulated  on  the  final  enactment  of  the  bill"  which  in  its 
various  forms  has  been  before  Congress  for  the  last  eight 
years,  but  expresses  the  opinion  that  the  vicissitudes  of  the 
bill  are  a  striking  example  of  legislative  inefficiency  due  to 
the  shifting  pressure  of  warring  factions  and  clashing  inter- 
ests.    The  Electrical  World  notes  that: 

"Opposition  was  due  to  various  forces,  some  of  them 
raising  debatable  questions  as  to  the  rights  of  the  states, 
others  based  on  socialistic  propaganda,  and  still  others  having 
their  origin  in  the  bogie  of  a  water-power  trust.  As  we  have 
repeatedly  pointed  out,  there  is  not,  and  never  was,  any  such 
thing  as  a  water-power  trust,  but  only  a  growing  recognition 
on  the  part  of  banking  interests  of  the  value  of  hydroelectric 
development  as  an  investment  looking  to  the  future  of  Amer- 
ican industries.  Certainly  the  government  will  have  it  fully 
within  its  power  through  its  commission  to  see  to  it  that  no 
menace  to  the  public  shall  spring  from  this  appreciation  of 
values.  In  the  actual  working  out  of  water-power  develop- 
ment under  this  act  the  Federal  Power  Commission  has  almost 
plenary  authority.  It  is  composed  of  the  Secretaries  of  War, 
of  the  Interior  and  of  Agriculture,  the  three  departments 
whose  activities  are  most  closely  touched  by  the  law.  As  a 
working  body  the  efficiency  of  the  commission  will  largely 
depend  on  the  executive  secretary  and  his  staff,  operating 
under  the  guidance  of  the  Cabinet  members  named.  It  is  just 
here  that  we  hope  the  government  will  give  the  commission  a 
very  free  hand  to  secure  the  best  expert  advice  obtainable, 
for  on  this  will  hinge  the  ultimate  success  of  the  movement. 
"At  this  time,  when  the  fuel  situation  is  monthly  grow- 
ing more  acute,  especially  from  difficulties  of  transportation, 
the  help  available  from  water  powers  is  of  vital  importance, 
'  and  the  government  cannot  act  too  quickly  in  organizing  the 
commission  and  laying  the  groundwork  of  something  more 
'  than  a  local  and  limited  system  of  distribution.  The  time  has 
!  come  for  working  on  a  large  scale  with  a  broad  view  of  the 
i    industrial  needs  of  the  country.     Our  most  earnest  congratu- 
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lations  to  the  wise  and  far-sighted  legislators  who  have  seen 
the  needs  of  the  country  and  joined  in  putting  through  what 
promises  to  be  one  of  the  greatest  constructive  projects  of  the 
nation's  history." 

Electric  Railway  Journal  also  has  some  doubts  as  to  the 
legality  of  the  signature  of  the  President  but  hopes  that  the 
bill  is  now  a  law  in  fact.     They  believe: 

"The  bill  will  provide  a  long-sought-for  opportunity  to 
develop  economical  power  for  our  electric  railways  and  indus- 
tries. This  legislation  has  had  twelve  years  of  rocky  travel 
and  there  have  been  legitimate  differences  of  opinion  as  to 
some  provisions,  but  the  result  is  that  now  the  bill  provides  a 
basis  upon  which  water  power  development  may  now  begin. 

"Most  important,  the  bill  gives  recognition  to  the  prin- 
ciple that  the  integrity  of  the  legitimate  investment  in  a 
utility  of  public  service,  such  as  water  power  development  is, 
will  not  be  impaired  if  the  public  decides  to  take  over  the 
business.  At  the  same  time,  by  the  fifty  year  lease  provision, 
the  public  is  protected  in  case  of  future  changed  conditions. 

"This  legislation  should  encourage  and  invite  capital 
which  is  seeking  an  investment  field  rather  than  a  speculation. 
The  result  will  be  a  hydroelectric  power  business,  on  a  sound 
basis,  which  ■will  be  a  factor  in  the  electrification  of  trunk 
lines,  in  economical  power  production  for  existing  railways 
and  industries  and  in  coal  (and  oil)  conservation." 


P.  G.  AND  E.  CO.  AND  GREAT  WESTERN  POWER  CO. 
GRANTED  RATE  INCREASES 

The  Pacific  Gas  and  Electric  Company  and  the  Great 
Western  Power  Company  have  been  authorized  by  the  Rail- 
road Commission  to  increase  their  rates  for  electricity  by  the 
addition  of  a  10%  emergency  surcharge  to  apply  on  all  bills 
rendered  beginning  with  July  10,  1920,  and  ending  with  April 
10,  1921,  a  period  of  nine  months.  The  Commission's  decision 
adds  to  the  standard  rate  schedules  of  both  companies  the 
surcharges  that  have  been  allowed  on  previous  applications, 
the  emergency  percentage  increase  granted  being  imposed 
on  the  combined  rates.  The  effect  will  be  a  fifteen  per  cent 
increase  over  the  amounts  that  have  been  collected  in  recent 
months.  In  the  case  of  the  Pacific  Gas  and  Electric  Company 
it  is  estimated  that  the  new  emergency  rate  will  produce 
additional  revenue  of  $2,200,000  for  the  year  ending  July  1, 
1921. 

Shortage  of  water  power  and  the  consequent  necessity 
for  the  production  of  a  large  quantity  of  electricity  by  steam 
(using  fuel  oil  costing  $1.81  a  barrel)  and  increases  in  wages 
are  responsible  for  the  surcharge.  The  period  of  nine  months 
for  the  collection  of  the  surcharge  is  fixed  by  the  Commission 
in  the  belief  that  by  next  April  sufficient  new  hydroelectric 
power  will  have  been  installed  to  considerably  reduce  the 
production  of  expensive  steam  power. 

The  increase  in  rates  applies  to  all  territory  served  by 
the  Pacific  Gas  and  Electric  Company,  including  that  operated 
under  lease  from  the  Sierra  and  San  Francisco  Power  Com- 
pany, and  the  territory  recently  acquired  through  the  pur- 
chase of  the  properties  of  the  Northern  California  Power 
Company.  In  the  case  of  the  Great  Western  Power  Company 
the  Commission  directs  that  company  to  bring  to  the  level  of 
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its  other  rates  its  charges  for  municipal  street  lighting,  street 
railway  power  and  power  sold  to  other  public  utilities,  which 
three  classes  of  service  were  exempted  when  surcharges  were 
originally  fixed  in  July,  1918. 

The  following,  from  the  opinion  in  the  Pacific  Gas  and 
Electric  Company's  case,  is  a  summary  of  the  Commission's 
estimates  of  the  company's  revenue  and  expense  for  the 
twelve  months  commencing  April  1,  1920: 

Gross  revenue $19,320,300 

Inter-department  revenue  322,200 

Total  revenue  $19,642,600 

Maintenance  and  expenses  2,040.000 

Operating    expense    3,150,000 

Fuel  oil  4,866,000 

Purchased  power  580,000 

General  expense  598,000 

Uncollectible   bills   55,000 

Insurance    reserve    80,000 

Taxes 1,200,000 

Depreciation     1,450,000 

Total    expense   $14,019,000 

The  Commission's  engineers  estimated  that  the  Pacific 
Gas  and  Electric  Company's  output  for  the  year  1920  would 
total  1,430,000,000  kw-hr.  as  against  the  company's  estimate 
of  1,411,514,990.  The  Commission's  estimate  on  purchased 
power  is  110,000,000  kw-hr.;  the  company's,  104,700,000.  In 
its  estimate  of  power  to  be  produced  by  steam  the  company 
claimed  610,900,000  kw-hr.  The  evidence  showed  a  production 
of  570,000,000.  Hydroelectric  power  aggregating  750,000,000 
kw-hr.  will  be  produced,  according  to  the  Commission's  esti- 
mate.   The  company  figured  on  695,911,664. 

The  company's  claim  for  maintenance  totaled,  including 
wage  increase  of  April  1,  1920,  $2,052,908.  The  Commission's 
allowance  is  $2,040,000.  The  company's  oil  estimate  of 
$5,127,050  is  reduced  to  $4,866,000  by  the  Commission.  The 
allowance  of  $3,150,000  for  operating  expense  for  12  months 
includes  $275,000  for  salaries  and  wages,  an  increase  effective 
April  1st.     The  company  estimated  $3,174,627. 

In  a  further  discussion  of  the  Pacific  Gas  and  Electric 
Company's  case  Commissioner  Devlin  made  following  remark: 

The  nature  of  the  proceeding  upon  which  the  present  order  is 
based  is  such  that  detailed  analysis  *  '^-  *  cannot,  by  reason  of  the  emer- 
gency character  of  this  part  of  the  proceeding,  be  made.  Such  analysis 
will  be  postponed  for  further  hearing. 

No  prejudice  will  be  suffered  if  increases  do  not  result  in  an  un- 
reasonable return.  Sufficient  analysis  has  been  made  to  determine  that  no 
injustice  is  done  the  consumers.  The  company's  property  should  be  main- 
tained in  first-class  condition.  It  would  be  false  economy  to  reduce  main- 
tenance at  this  time.  It  would  result  only  in  decreasing  the  quality  of 
sei*vice   in   the   future. 

The  following  is  from  the  decision  in  the  case: 

Money  invested  during  the  last  two  years  has  cost  considerably  more 
than  previously.  Certain  securities  cost  approximately  6  to  Gy^  per  cent 
prior  to  the  war.  The  financing  during  the  past  year  and  a  half  has 
been  at  a  rate  of  between  7  and  9  per  cent  and  the  money  which  has 
been  borrowed  to  carry  on  the  developments  the  company  is  now  com- 
mencing is  costing  8.88  per  cent. 

On  July  third  the  following  editorial  on  this  rate  in- 
crease appeared  in  the  San  Francisco  Chronicle: 

RATES  FOR  UTILITY  SERVICE 

The  Railroad  Commission  has  authorized  an  increase  of  15  per  cent 
on  the  rates  for  electi*ic  current  to  be  charged  by  the  Pacific  Gas  and 
Electric  Company  and  Great  Western  Power  Company,  the  surcharge  to 
continue  until  April  10,  1921.  That  is  in  accordance  with  the  policy  of 
the  Commission  not  at  this  time  to  authorize  permanent  increases  in  rates 
charged  by  public  utilities,  but  to  grant  aid  in  the  form  of  surcharges  to 
continue  for  a  limited  period   "until   the  clouds  roll  by." 

They  are  necessary.  We  need  the  development  of  water  for  the 
creation  of  power,  the  irrigation  of  land  and  for  industry  and  domestic 
use.  AVe  need  from  the  public  utilities  the  best  sei'vice  which  can  be  given 
and,  within  reason,  the  reliability  and  quality  of  service  is  paramount  to 
the    question  of    cost. 

We  shall  not  get  any  of  these  things  except  by  the  vei-y  large  and 
for  many  years  the  constant  increase  of  capital  investment.  We  shall  not 
get  this  investment  except  by  reasonable  assurance  to  capital  of  reasonable 
return  on  that  investment  or  by  extorting  it  from  the  taxpayers,  with  the 
reasonable  assurance  that  there  will  be   no  return. 

The  people  of  the  country  prefer  to  attract  private  capital  to  these 
services  by  the  reasonable  assurance  of  reasonable  return.  Those  who 
imagine  that  they  do  not  pay  any  taxes  might  not  be  concerned  as  to 
where  the  money  comes  from  except  that  they  are  the  most  insistent  of 
all  for  a  high  quality  of  service,  which  they  will  not  get  from  any  gov- 
ernment. 

So  long  as  rates  for  public  service  are  fixed  by  representatives  of 
customers  the  public  is  certainly  in  no  danger  of  extortionate  rates.  All 
but  the  reds  are   willing  to   pay  fair  rates. 

Consequently  enlightened  public  sentiment  will  favor  the  granting 
by  rate  fixing  bodies  of.  whatever  rates  are  necessary  to  pay  for  the  service 
demanded. 


ELECTRICAL  DEVELOPMENT   LEAGUE'S 
HETCH-HETCHY  TRIP 

The  itinerary  for  the  excursion  of  the  Electric  Develop- 
ment League  to  Hetch-Hetchy  is  as  follows: 

Friday,  July  16th — 

S  :00  p.m.     Leave    San   Francisco — Santa    Fe    Train   No.    2 — in    special 
Pullman  cars. 
Saturday,  July   17th — 

12 :18  a.m.     Arrive   Riverbank. — Thence   to   Hetch-Hetchy    Junction    via 
Sierra  Railway   as  a  special   train. 
8  :00  a.m. — Arrive  Rattlesnake  Creek  and  Priest  Portal. — Inspect  Aque- 
duct  Tunnel    construction    and   Priest   regulating   reservoir 
site. 
10:15  a.m.     Arrive  Big  Creek  Camp. — Shaft  to  Aqueduct  Tunnel,  566  ft. 
below  surface,  two  tunnel  headings. 
4  :15  p.m.     Arrive  Hetch-Hetchy  Valley,  Damsite  Camp. — Inspect  main 
storage  dam  construction   (Utah  Construction  Company). 
Sunday,  July  18th— 

8 :00  a.m.     Leave    Damsite. — To    Early    Intake    Camp    via   tramway. — 
Inspect    Early    Intake   Power  House. — Power  House   Aque- 
duct and  forebay  flume. — Inspect  tunnel. — To  Intake  Siding 
via  tramway. — Visit  South  Fork  Portal  of  Aqueduct  tunnel. 
4  ;45  p.m.     Arrive  Groveland. — Headquarters  Building,  Railroad  Shops, 

M^arehouse,   Hospital,    Employes'    Club   House. 
7  :00  p.m.     Leave   Groveland. 
Monday,  July  19th — 

7 :30  a.m.     Arrive   Ferry   Building,    San    Francisco,    via    Santa   Fe   Train 
No.   11. 


INDUSTRIAL  CONSTRUCTION  IN  THE  NORTHWEST 

The  Crystal  Ice  &  Cold  Storage  Company  is  erecting  a 
new  5-story  concrete  building  on  the  quarter  block  adjoining 
their  present  plant  in  Portland,  Oregon.  This  vrill  be  the 
most  modem  ice  cream  factory  on  the  Pacific  Coast.  The  , 
plant  will  be  electrically  operated  throughout — special  light- 
ing arrangements  and  ice  cream  hardening  rooms  with  a 
capacity  of  40,000  gal.  per  24  hours  are  some  of  the  features 
of  the  plant.  These  hardening  rooms  will  be  lined  on  all  sides 
with  pure  cork  8  inches  in  thickness.  The  total  installed 
motor  capacity  will  be  230  hp.,  individual  drive  being  used 
almost  exclusively. 

The  Oregon  Pulp  &  Paper  Company  are  constructing  a 
paper  mill  at  Salem,  Oregon,  for  the  manufacture  of  tissue 
and  high  quality  glazed  book  paper  out  of  wood  pulp.  The 
Portland  Railway,  Light  &  Power  Company  have  entered  into 
a  conti-act  with  the  paper  company  to  supply  them  with  1500 
kw.  of  electric  power  at  a  potential  of  60,000  volts.  The  daily 
output  of  the  mill  will  have  a  value  of  $5,000. 


CALIFORNIA-OREGON     POWER     COMPANY     APPLIES^ 
FOR  RATE  READJUSTMENT 

The  California-Oregon  Power  Company  has  applied  to  I 
the  Railroad  Commission  for  an  order  readjusting  its  rates  I 
and  charges  for  electric  energy  and  for  a  modification  of  cer- 
tain contracts  under  which  it    has    been    delivering  electric  ' 
electric  power  to  three  irrigation  projects  in  Siskiyou  county. 
The  holders  of  the  contracts  are  the  Shasta  River  Water  As- 
sociation, the  Big  Springs  Water  Company  and  the  Lucerne 
Water  Company.     The  last  named  company  is  paying  three- 1 
fourths  of  a  cent  per  kw-hr.  for  its  energy.     The  other  com- 
panies are  getting  power  upon  a  flat  rate  basis  of  $2.50  per 
acre  per  year.    The  flat  rate  contracts  have  been  in  existence  | 
since  1913  and  the  Lucerne  contract  since  1916. 

The  power  company  asks  that  the  contracts  be  modified 
or  canceled,  charging  that  the  water  companies  have  indulged 
in  practices  conducive  to  an  uneconomical  use  of  both  electric 
energy  and  water.  It  is  claimed  that  there  has  been,  on  the 
part  of  the  water  companies,  a  violation  of  the  terms  of  the 
contracts  governing  the  use  of  electric  energy. 

The  company  asks  for  a  final  readjustment  of  its  rates 
on  the  ground  that  it  is  now  in  a  position  to  deteiTnine  the 
effect  upon  its  revenue  of  the  rates  fixed  by  the  Commission 
on  a  previous  application.  In  its  former  decision  the  Com- 
mission ordered  the  company  to  install  meters  with  the  result 
that  today  more  than  ninety  per  cent  of  its  consumers  are 
being  served  on  a  meter  basis,  a  fact  set  up  by  the  company 
in  its  request  for  a  final  readjustment  of  rates.  It  is  further 
claimed  by  the  company  that  it  has  in  prospect  "the  reorgani- 
zation of  its  financial  structure  with  the  view  to  enabling  it 
more  readily  to  obtain  the  necessary  funds  for  the  construe- 
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tion  of  new  power  plants  or  increasing  the  capacity  of  exist- 
ing plants,  and  making  extensions  and  enlargements  of  its 
system  for  the  logical  and  proper  development  of  its  terri- 
tory."   Continuing  the  company  says: 

"The  applicant  believes  that  -with  the  readjustment  of  its  rates  and 
charges  so  as  to  enable  it  to  earn  an  adequate  return  for  the  services  now 
being  rendered  and  the  consummation  of  the  reorganization  plan,  it  will 
be  able  to  provide  securities  that  will  permit  it  to  obtain  the  necessary 
funds   for   attaining   the   larger  ends." 

It  is  claimed  that  the  value  of  its  California  holdings, 
for  rate  making  purposes,  is  $4,377,079.  The  value  of  the 
Oregon  properties  is  given  as  .$2,814,744.26. 


thority  in  collecting  the  new  rate  without  foiTnal  cancellation 
of  the  previous  contract  by  regular  order,  the  commission  lays 
do\\Ti  the  rule  that  affirmative  action  by  the  commission  must 
be  taken  before  such  contracts  can  be  legally  voided. 


POWER  RATES  CUT  BY  STATE  BOARD 

Two  rulings  of  unusual  importance  have  been  filed  by 
the  Public  Service  Commission  of  Washington.  In  one  of 
these  the  commission  reduces  the  earnings  of  the  Puget  Sound 
International  Railway  &  Power  Company  on  its  Everett  busi- 
ness from  43.60  per  cent  upon  electric  power  current,  and 
from  11.61  per  cent  upon  light  current  to  8  per  cent  upon  the 
valuation  of  each. 

In  its  second  order  the  commission  directs  the  North 
Coast  Power  Company  to  repay  the  city  of  Centralia  the  full 
amount  of  rate  increase  collected  by  the  company  from  the 
city  prior  to  July  1,  1920,  collection  of  which  increase  was 
commenced  by  the  company  on  December  20,  1919,  on  whole- 
sale rates  for  current  supplied  the  city  lighting  plant.  The 
increase  ordered  repaid  amounts  to  about  $800  for  each  of  the 
seven  months  covered  by  the  order  of  the  commission.  The 
increased  rate,  however,  becomes  effective  July  1,  as  previ- 
ously allowed. 

In  the  Puget  Sound  International  Railway  &  Power 
Company  order,  affecting  Everett  rates,  the  commission  ac- 
cepts the  company's  challenge  of  state  jurisdiction  for  regu- 
latory purposes  over  electric  energy  sold  for  power.  In  doing 
this  the  commission  undertakes  to  separate  and  value  for  rate 
making  purposes,  current  sold  for  lighting  and  that  for  power. 
It  is  considered  certain  that  this  ruling  will  be  contested  in 
the  Supreme  Court  on  a  former  Supreme  Court  decision  in 
what  is  known  as  the  Inland  case  from  Spokane,  wherein  the 
court  held  in  effect  that  sale  of  sui-plus  or  "dump"  power 
should  not  be  considered  a  public  use,  subject  to  commission 
regulation,  but  a  use  subject  to  any  disposition  the  company 
might  be  able  to  make  of  it. 

In  the  Everett  ruling  the  conmiission  concludes  that  the 
Supreme  Court  in  the  Inland  case  did  not  intend  to  exclude 
from  commission  regulation  different  conditions  such  as  it 
finds  exist  at  Everett  in  the  sale  of  power  current  as  an 
established  business. 

In  finding  the  Everett  rates  unreasonable  and  more  than 
sufficient  the  commission  directs  the  company  to  file  within 
ten  days  a  reduced  schedule  of  rates  applying  to  all  light  and 
power  service  which  will  yield  the  company  an  annual  net 
return  of  8  per  cent  upon  the  valuation  fixed  by  the  commis- 
sion for  the  light  and  power  systems  singly  and  combined  as 
of  December  31,  1918,  with  net  additions  and  betterments  to 
June  1,  1920. 

The  company  is  also  directed  to  file  with  the  commission 
copies  of  all  contracts  with  light  and  power  users  that  are  in 
conflict  with  the  new  schedule  of  rates,  and  the  city  of  Everett 
is  similarly  directed  to  file  certified  copies  of  its  franchises 
and  contracts  with  the  company. 

The  North  Coast  Power  Company  sells  light  current  to 
the  system  owned  by  the  city  of  Centralia.  On  the  company's 
complaint  in  1919  the  commission  made  a  valuation  of  the 
Centralia  business  of  the  company,  found  that  the  company 
had  been  losing  3.40  per  cent  annually  under  the  old  contract 
rates  and  allowed  as  a  fair  and  reasonable  return  increased 
rates  bringing  the  annual  earnings  up  to  1.97  per  cent  on 
the  investment. 

In  reopening  the  rate  upon  application  of  the  city  of 
Centralia  and  finding  the  company  to  have  exceeded  its  au- 


MECHANICAL  ENGINEERS  DISCUSS  CODE  OF  ETHICS 

A  proposed  new  Code  of  Ethics,  prepared  by  a  commit- 
tee of  Mechanical  Engineers,  but  intended  to  sei-ve  as  a  basis 
for  a  code  of  principles  for  all  engineers,  was  discussed  at  the 
semi-annual  meeting  of  the  American  Society  of  Mechanical 
Engineers,  held  in  St.  Louis  recently. 

The  essential  feature  of  the  Code  is  its  brevity — it  con- 
tains but  fourteen  short  paragraphs.  The  Code  is  intended 
to  be  a  brief,  positive  statement  of  the  professional  relations 
of  engineers  to  the  public,  to  their  clients  or  employers,  and 
to  one.  another. 

The  committee  formulating  the  Code  recommended  the 
establishment  of  a  Standing  Committee  on  Professional  Con- 
duct to  interpret  it,  and  also  to  judge  cases  of  questionable 
ethical  conduct  on  the  part  of  engineers.  The  personnel  of 
the  committee  was  as  follows:  A.  G.  Christie,  chairman, 
Robert  Sibley,  John  V.  Martenis,  H.  J.  Hinchey,  Charles  T. 
Main. 


NEW  ZEALAND  HAS  LARGE  HYDROELECTRIC 
PROGRAM 

Over  thirty  million  dollars  is  to  be  expended  by  New 
Zealand  for  the  development  of  hydroelectric  power,  the  larg- 
est project  being  located  at  Arapuni,  about  126  miles  south 
of  Auckland.  Besides  this  project  for  which  the  govenmient 
has  appropriated  $21,899,250,  there  are  a  number  of  municipal 
and  private  hydroelectric  pi'ojects  in  various  stages  of  devel- 
opment throughout  the  dominion.  A  loan  of  $7,300,000  has 
been  authorized  for  the  construction  of  a  hydroelecti-ic  plant 
at  the  outlet  of  Lake  Monowai  and  will  supply  current  to 
Invercargill  and  the  surrounding  country. 

The  city  council  of  Wanganui  purposes  to  develop  a 
hydroelectric  power  plant  at  the  source  of  the  Wangaehu 
Rivei",  about  thirty  miles  from  the  town,  and  it  is  estimated 
that  the  cost  will  be  $1,216,625.  The  plant  wall  develop  6,000 
horsepower  and  will  be  submerged  in  the  dam.  This  is  the 
first  plant  of  this  kind  to  be  installed  in  the  British  Empire. 


VANCOUVER  TO  INSTALL  STREET  LIGHTING  SYSTEM 

A  report  on  the  cost  of  installing  a  permanent  lighting 
system  in  Vancouver  will  be  presented  to  the  city  council 
at  its  next  regular  meeting,  at  which  time  it  is  hoped  to  have 
enough  property  o\\'ners'  signatures  to  a  petition  to  insure  the 
new  system. 

The  lights  are  to  be  installed  on  an  8800-foot  front  in 
the  business  district,  six  to  the  block,  with  three  to  each  side 
of  the  street.  The  estimated  cost  of  the  installation  is  $26,400, 
including  interest  on  bonds,  or  an  annual  cost  of  30  cents 
per  front  foot.  Costs  are  being  compiled  on  cluster  lights 
and  a  single  light  to  each  post. 


PACIFIC  GAS  AND  ELECTRIC  COMPANY'S  PETITION 
DENIED 

The  Pacific  Gas  and  Electric  Company  will  not  be  al- 
lowed to  discontinue  supplying  water  for  power  purposes  to 
mines  in  Nevada  county,  the  Railroad  Commission  having 
ordered  a  dismissal  of  the  application.  The  application  was 
opposed  by  Nevada  City  and  Grass  Valley,  the  Indian  Springs 
and  Wolf  Creek  Water  Users'  Association,  New  Blue  Point 
Mining  Company,  Empire  Mines  and  Investment  Company 
and  North  Star  Mines  Company.  In  the  opinion  accompany- 
ing the  order  in  the  case  the  Commission  says: 

Deprivation  of  the  water  now  supplied  by  the  company  to  the  mines 
and  irrigators  in  Nevada  county  would  be  unwarranted  and  would  result 
in  very  substantial  and  unjust  prejudice  to  those  water  consumers,  and 
there  would  be  no  sufficient  corresiwnding  or  compensating  benefit  to  the 
public  in  the  increased  production  of  electric  energy. 
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AMERICAN   DELEGATES   ATTEND  MEETING   OP 
ADVISORY  COMMITTEES  IN   BRUSSELS 

Meetings  of  the  Advisory  Technical  Committees  of  the 
International  Electrotechnical  Commission  were  held  in  Brus- 
sels during  the  past  Spring  months.  The  meetings  were 
attended  by  delegates  from  eight  national  committees — Bel- 
gium, France,  Great  Britain,  Holland,  Italy,  Spain,  Switzer- 
land, and  the  United  States.  There  were  about  40  delegates 
in  all. 

Although  official  decisions  of  the  Commission  are  made 
only  in  plenary  meetings,  much  of  the  work  of  the  Commis- 
sion is  accomplished  in  the  meetings  of  the  Advisory  Com- 
mittees. Four  of  the  Committees  met  at  Brussels,  namely: 
Hating,  Definitions,  Graphical  Symbols,  and  Standard  Volt- 
ages. 

The  meetings  were  attended  by  six  American  delegates: 
Messrs.  C.  0.  Mailloux,  C.  E.  Skinner,  H.  M.  Hobart,  A.  H. 
Moore,  L.  W.  Chubb,  and  P.  G.  Agnew.  Dr  Mailloux  is  presi- 
dent both  of  the  International  Electrotechnical  Commission 
and  of  the  United  States  National  Committee. 

Rating  — 

The  Advisory  Committee  on  Rating  was  presided  over 
by  Mr.  Guido  Sem.enza  of  Italy.  The  principal  results  of  the 
meeting  of  this  committee  were  the  acceptance  of: 

1.  The  hot-spot  principle  as  a  basis  of  standardization. 

2.  The  classification  of  insulating  materials. 

3.  The  classification  of  methods  of  measurement. 

At  the  request  of  the  American  delegates  the  question 
of  the  terminal  marking  for  transformers  was  deferred  with 
the  understanding  that  the  American  committee  would  sub- 
mit a  scheme  sufficiently  comprehensive  to  include  all  classes 
of  apparatus  and  machinery. 

Definitions  — 

This  committee  held  joint  sessions  with  the  committee 
on  Symbols,  under  the  presidency  of  Professor  Janet  of 
France.  Definitions  of  about  60  terms  were  approved.  There 
was  considerable  discussion  as  to  the  advisability  of  attempt- 
ing the  preparation  of  a  fairly  complete  International  Electro- 
technical vocabulary.  Such  vocabularies  have  been  prepared 
by  the  national  committees  of  France,  Holland,  and  Italy. 
It  was  decided  that  these  might  serve  as  a  basis  of  an  inter- 
national vocabulary,  and  a  special  committee  was  authorized 
for  actively  undertaking  the  work  of  its  preparation. 

Symbols  — 

The  Italian  graphical  symbols  which  had  been  formally 
submitted  by  the  Italian  National  Committee  at  a  previous 
meeting,  were  taken  as  a  basis  for  discussion.  The  compre- 
hensive list  prepared  by  the  British  Engineering  Standards 
Association,  and  Mr.  Cheney's  paper  in  the  Journal  of  the 
A.  I.  E.  E.  for  Febinaary,  1920,  which  embodied  the  work  of 
an  A.  I.  E.  E.  sub-committee,  were  used  as  supplementary 
documents.  Agreement  was  reached  upon  a  list  of  about  100 
symbols. 

Standard  Voltages  — 

Owing  to  variety  of  circumstances,  a  great  many  volt- 
ages are  now  used  in  Europe,  and  in  the  absence  of  standard- 
ization work,  other  voltages  are  being  added.  The  European 
delegates  felt  strongly  that  immediate  work  should  be  done 
on  two  subjects — the  standardization  of  voltages  up  to  about 
50,000,  and  the  standardization  of  specifications  for  pin  insu- 
lators. Some  tentative  proposals  were  formulated  for  the 
consideration  of  the  various  national  committees.  In  informal 
conversations  it  was  urged  upon  the  American  delegates  that 
it  would  be  very  desii-able  for  a  comprehensive  statement  of 
American  practice,  accompanied  by  proposals,  to  be  prepared 
and  forwarded  for  the  consideration  of  the  other  national 
committees. 


MERGER  OF  COLORADO   POWER  COMPANIES 

The  Home  Gas  and  Electric  Company  of  Greeley,  Colo- 
rado, is  to  purchase  the  Farmers  Electric  and  Power  Com- 
pany of  Eaton,  exercising  an  option  which  it  has  held  for  the 
past  six  months.  The  Farmers  Electric  and  Power  Company 
serves  all  the  territory  from  the  north  limit  of  Greeley  to  the 
town  of  Pierce,  together  with  the  territory  surrounding 
Lucerne,  Ault,  Eaton  and  Pierce.  The  pumping  plants  of  the 
Great  Western  Sugar  Company  which  irrigate  about  17,000 
acres  of  land  will  be  included  in  the  purchase,  as  will  the 
contracts  now  pending  to  supply  the  towns  of  Nunn  and  Pierce 
with  electric  current. 


LOS  ANGELES  GAS  &  ELECTRIC  CORPORATION 

The  Los  Angeles  Gas  &  Electric  Corporation  is  to  issue 
$1,500,000  of  bonds  which  are  to  be  deposited  as  security  for 
$1,000,000  of  four-year  notes.  The  money  is  to  be  used  to 
pay  in  part  for  permanent  extensions,  additions  and  better- 
ments to  the  company's  plant.  The  company  estimates  that 
its  expenditures  for  construction  work  in  1920  will  aggi'egate 
$1,541,260. 


NATIONAL   COPPER  PRODUCTION 

The  production,  export  and  domestic  consumption  of 
copper  is  a  matter  of  prime  importance  to  public  utility 
companies,  as  they  are  great  users  of  copper  and  the  cost  of 
copper  is  of  interest  to  them  at  all  times. 

Statistics  recently  compiled  show  that  the  copper  mines 
in  the  United  States  produced  about  5%  less  in  November 
than  in  October.  The  lowered  price  of  copper  and  the  strikes 
were  the  chief  causes  of  this  decrease  in  output.  Fifteen 
companies,  which  produced  about  75%  of  the  country's  output, 
produced  in  October  85,263,370  lb.,  and  in  November  81,- 
198,170  lb. 

The  reasons  for  the  decreased  production  ax-e  clear  to 
anyone  who  has  followed  the  situation  in  the  industry  and 
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Chart  illustrating  the   copper   production  of  the   United   States   during  the 
past   six   years 
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the  turn  of  events  during  the  past  year.  Immediately  after 
the  Armistice  was  signed  there  was  an  evident  anticipation 
of  a  sustained  and  pronounced  demand  for  copper  to  meet  the 
great  need  of  that  metal  for  reconstructive  purposes.  When 
it  became  apparent  that  this  demand  would  not  materialize 
due  to  political,  financial,  and  labor  troubles,  the  industry 
was  faced  with  the  problem  of  disposing  of  an  enormous 
copper  surplus  which  at  the  beginning  of  1919  was  estimated 
at  1,500,000,000  lb.  Today,  while  there  is  still  a  large  surplus 
of  copper  in  the  United  States  awaiting  market,  foreign 
orders  are  in  sight  which  make  the  situation  appear  more 
optimistic.  In  some  quarters  it  is  estimated  that  manufac- 
turers are  consuming  about  75%  of  normal  refinery  produc- 
tion. In  former  years  the  domestic  demand  consumed  about 
one-half  the  production.  The  curtailed  output  of  the  copper 
mines  will  insure  keeping  the  surplus  reasonably  low. 

The  figures  below  will  give  some  idea  of  the  enormous 
and  sudden  curtailment  in  production  that  has  taken  place 
during  the  last  year: 

COPPER    PRODUCTION    IN    U.    S. 

1913     1,615,000,000  lb. 

1914     1,533,781.000  " 

1915     1,634,000,000  " 

1916     2,259,000,000  " 

1917 2,428,000,000  " 

1918     2,432,000,000  " 

1919  (estimated)    1,800,000,000  " 

Exports  of  copper  for  November  show  a  marked  de- 
ci'ease  from  October  and  were  only  about  half  the  amount 
exported  in  September,  while  imports  increased,  totaling 
52,800,383  lb.  for  November  as  against  28,043,510  lb.  in  Oc- 
tober. Thus  it  appears  that  more  copper  is  coming  into  the 
United  States  at  the  present  time  than  is  leaving  it.  While 
figures  over  one  month  are  not  very  significant,  should  this 
ratio  continue  it  would  be  a  disturbing  and  unhealthy  factor 
in  the  copper  situation. 


TRADE  NOTES 
In  Charge  of  Industrial  Furnaces  — 

George  P.  Mills,  formerly  electrical  sales  engineer  of  the 
General  Electric  Company,  Philadelphia,  has  joined  the  staff 
of  the  Electric  Furnace  Construction  Company,  Philadelphia, 
to  take  charge  of  and  specially  develop  electrical  industrial 
heating  furnaces. 
Warehouse  to  be  Moved  — 

The   National    India    Rubber   Company    of    Seattle    will 
move  its  warehouse  and  office  from  524  First  Avenue  South 
to  570  First  Avenue  South  on  or  about  the  first  of  July. 
Change  of  Position  — 

J.  C.  Manchester,  district  manager  of  the  Economy  Fuse 
and  Manufacturing  Company,  has  resigned  his  position  with 
that  company  to  become  distributor  of  the  Disteel  Wheel  in 
southern  California  and  Arizona.  George  C.  Bryant  will 
become  the  manager  of  the  Economy  Fuse  and  Manufacturing 
Company,  succeeding  Mr.  Manchester.  George  W.  Davis,  Los 
Angeles  representative  for  the  Economy  Fuse,  will  assist  Mr. 
Manchester  in  the  distribution  of  the  Disteel  wheel. 
Extension  of  Branch  Offices  — 

The  Milliken  Brothers  Mfg.  Co.,  Inc.,  Woolworth  Build- 
ing, New  York,  manufacturer  of  steel  transmission  towers, 
]'adio  towers,  steel  poles,  and  all-steel  industrial  buildings, 
known  as  Milliken  Buildings,  is  now  devoting  a  large  part 
of  operations  to  the  last  noted  specialty.  These  buildings 
are  used  by  electric  companies  for  substations,  storage  build- 
ings, warehouses,  and  other  utility  structures.  To  give  cus- 
tomers best  attention  and  service,  the  company  has  arranged 
for  branch  offices  in  the  following  cities,  with  representatives 
as  noted:  Chicago,  Majestic  Building,  the  Gagen  Sales  Cor- 
poration; Cleveland,  Builders'  Exchange,  the  Clymonts-Mohr- 
man  Company;  Raleigh,  N.  C,  Structural  Supply  Company; 
Atlanta,  Ga.,  1317  Third  National  Bank  Building,  Beaullieu 


&  Applewhite;  Chattanooga,  Tenn.,  Volunteer  Life  Building, 
O.  B.  Stauffer;  New  Orleans,  La.,  Ole  K.  Olsen,  822  Ferdido 
Street;  Tulsa,  Okla,  Industrial  Construction  Company;  Dal- 
las, Tex.,  1504  Commerce  Street,  Moore,  Shotts  &  Wilson 
Company;  Houston,  Tex.,  David  M.  Duller,  Houston  Land  & 
Trust  Company.  M.  T.  Walsh,  Havana,  Cuba,  will  act  as  sales 
representative  for  the  company  in  that  territory.  The  Milli- 
ken Manufacturing  Syndicate,  Ltd.,  London,  will  handle  busi- 
ness in  various  European  countries,  while  Australian  territory 
will  be  covered  by  Gordon  &  Gotch,  Ltd.,  Melbourne,  Austra- 
lia, -wdth  branch  offices  in  other  cities.  Headquarters,  hereto- 
fore located  on  the  eighteenth  floor  of  the  Woolworth  Build- 
ing, New  York,  have  been  removed  to  larger  offices  on  the 
twentieth  floor  of  the  same  building,  effective  May  15. 
New  Building  — 

The  Chicago  offices  of  The  Cutler-Hammer  Manufactur- 
ing Company  of  Milwaukee  and  New  York  have  been  removed 
from  the  Peoples'  Gas  Building,  where  they  have  been  located 
for  the  last  eight  years,  to  the  company's  own  building  on 
the  new  Michigan  Boulevard  link.  Because  of  the  lapidly 
growing  business  in  the  Chicago  territory  the  fifteen  oiTices 
comprising  the  C-H  quarters  in  the  Peoples'  Gas  Building 
were  no  longer  large  enough,  so  that  the  new  building  was 
necessary. 


Paul  Howse,  president  of  the  Electrical  Products   Cor- 
poration of  Los  Angeles  has,  with  his  associates,   developed 

what  many  term  the  best 
equipped  sign  factory  in  the 
United  States.  The  story  of 
the  development  and  present 
success  of  this  company  is 
told  in  an  article  which  ap- 
pears on  other  pages  of  this 
issue  of  the  Journal  of  Elec- 
tricity. Mr.  Howse  deserves 
credit  for  what  he  has  done 
in  opening  up  a  market  for 
electric  signs  in  the  Orient 
and  in  developing  the  idea 
of  interchangeable  signs  for 
theatre  fronts. 
Heckert  L.  Parker,  who  has  recently  resigned  as  vice- 
president  and  secretary  of  the  Conneaut  Metal  Works  of  Cbn- 

neaut,  Ohio,  has  opened  a 
manufacturers'  agency  at  111 
New  Montgomery  Street,  San 
Francisco,  and  will  rep- 
sent  the  Seidler-Miner  marine 
electrical  signalling  appara- 
tus consisting  of  signal  and 
fire  alarm  equipment  and 
inter-communicating  tele- 
A      "-•-  --^M  phones   and   will   also    repre- 

^^^        ^^i  sent  the   Globe   Machine   and 

^^^^^^^        iM^^fc^  Stamping  Company  of  Cleve- 

.<i|fl|^^^^^   ^^^^HKI^      land,  Ohio,  who  manufacture 
^^^^^(IP^    \^^^^^        tjjg     Sepco    line    of    electric 

heating  devices.  In  addition 
to  this  Mr.  Parker  will  act  as  agent  for  the  Conneaut  plastic 
metallic  packing  lines.  Mr.  Parker,  who  is  an  associate  mem- 
ber of  the  A.  I.  E.  E.  and  a  member  of  the  I.  E.  S.,  has  had 
wide  experience  in  marine  electrical  work,  having  served  as 
a  member  of  the  committee  on  electrical  specifications  in 
charge  of  the  electrical  work  on  the  Leviathan,  which  is  now 
being  reconditioned,  and  was  the  manufacturers'  representa- 
tive appointed  to  work  out  the  ornamental  electrical  fixtures 
and  illumination  features  with  the  naval  architects  and  elec- 
trical engineers  of  the  private  yards  who  are  now  building 
passenger  vessels  for  the  U.  S.  Shipping  Board. 
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1  LATEST  IN  EVERYTHING  ELECTRICAL  f 


(The  electric  truck  is  daily  being  more  widely  used  in  every  type  of  industry  and  for  this  reason 
considerable  interest  is  centered  around  the  automatic  charging  equipment  described  on  this  page. 
Those  concerned  with  interior  illumination  will  be  interested  in  the  bracket  and  cluster  which 
are  described  and  illustrated  here.  Electricians  and  mechanics  will  find  that  the  tool  chest  pre- 
sented on  this  page  possesses  several  unusually  convenient  features. — The  Editor.) 


AUTOMATIC  CONSTANT  POTENTIAL  CHARGING 
EQUIPMENTS  FOR  TRUCKS 

The  new  automatic  type  of  constant  potential  charging 
equipment  shown  in  the  accompanying  illustration  is  manu- 
factured by  the  Cutler  Hammer  Manufacturing  Company,  of 
Milwaukee  and  New  York.  This  is  a  unit  section  to  be 
mounted  on  the  standard  floor-type  frame  for  charging  elec- 
tric trucks. 

It  consists  of  a  slate  panel  carrying  a  single  pole  magnet 
switch,  a  solenoid  relay,  a  manually  operated  main  line  switch 
and  two  enclosed  fuses.    The  panel  is  15  inches  high  and  24 


The  constant  potential  charging  equipment  shown  above  is  for  chaTging 
the  electric  truck  which  is  becoming  so  popular  in  every  type  of  industry. 

inches  wide,  and  is  drilled  for  mounting  on  the  standard  floor- 
type  frame,  which  is  capable  of  assembling  from  one  to  four 
sections.  Each  section  is  a  complete  charging  unit  in  itself, 
and  they  may  be  assembled  as  needed,  like  the  sections  of  a 
bookcase.  The  charge  is  started  by  moving  the  main  line 
switch,  which  is  mounted  on  the  right  of  the  panel,  to  the  "on" 
position  and  inserting  the  charging  plug  in  the  battery  re- 
ceptacle. 

The  main  switch  may  be  left  in  the  "on"  position  and 
the  chaige  started  by  simply  plugging  into  the  battery.  The 
panel  automatically  takes  care  of  the  charging  rate  so  it  is 
properly  tapered,  and  an  attendant's  presence  is  not  necessary 
until  the  charge  is  completde,  when  he  terminates  it  by  mov- 
ing the  main  switch  to  the  "off"  position  or  by  pulling  out  the 
charging  plug.  The  charge  can  also  be  discontinued  by  the 
opening  of  a  shunt  trip  circuit  breaker  controlled  by  an 
ampere-hour  meter  on  the  vehicle. 

The  solenoid  relay,  which  is  set  in  motion  by  inserting 
the  charging  plug  in  the  battery  receptacle,  is  sufficiently 
retarded  by  a  dash-pot  to  insure  being  seated  before  the 
magnet  switch  closes  to  complete  the  circuit.    A  duplex  meter 


mounted  on  a  swinging  bracket  to  the  right  of  the  frame 
gives  simultaneous  readings  of  the  charging  current  and  bat- 
tery voltage  when  the  main  switch  is  moved  to  the  third,  or 
"meter  reading"  position.  A  spring  automatically  returns 
the  switch  from  the  "meter  reading"  to  the  "on"  position. 
The  charge  is  automatically  given  a  tapering  rate  by  means 
of  a  fixed  resistance,  which  is  designed  with  a  proper  capacity 
for  the  battery  to  be  charged. 

SPARTAN  CURRENT  TAP 

For  use  in  connection  with  the  sockets  and  bases  of  the 
interchangeable  porcelain  line,  the  Bryant  Electric  Company, 
of  Bridgeport,  Connecticut,  have  recently  produced  the  current 
tap  shown  in  the  illustration  below. 

This  device  is  made  of  porcelain  with  a  glazed  finish. 
It  is  designed  for  convenient  insertion  between  the  porcelain 
base  or  cap  and  the  socket  to  pi'ovide  an  extra  outlet  for  con- 
necting extension  cord  devices  such  as  fans,  portable  lights 


The  new  current  tap  de- 
signed to  provide  an  extra 
outlet  for  connecting  appli- 
ances. 

and  water  heaters.  The  tap  part  is  of  the  standard  Spartan 
Type  which  will  take  any  of  the  standard  parallel  blade  plugs. 
The  arrangement  of  terminals  is  such  that  current  can 
be  used  off  the  tap  without  interfering  with  the  use  of  a  lamp 
in  the  socket. 

TOOL  CHEST  FOR  ELECTRICIANS 

A  new  tool  chest  for  electricians,  mechanics,  etc.,  is  the 
"Utility"  type  manufactured  by  the  Union  Tool  Chest  Co., 
Inc.,  of  Rochester,  N.  Y.  It  is  made  in  two  sizes,  16  inches 
and  19  inches,  and  has  a  ti-ay  fitted  with  movable  partitions. 
The  tray  is  fixed  to  the  cover  and  is  automatically  raised 
out  of  the  way  when  the  chest  is  opened,  leaving  the  contents 
of  both  chest  and  tray  easy  to  reach. 


The  utility  type  tool  chest  for  electricians  and  mechanics.  This  view 
shows  how  the  tray  is  conveniently  out  of  the  way  when  the  chest  is 
opened. 

The  handle  is  genuine  leather,  steel-cored,  and  is  at- 
tached with  heavy  cotters  which  prevent  its  being  pulled  out 
of  the  heavy  nickeled  steel  loops.     It  will  carry  any  weight. 
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FIXTURES  FOR  THE  HOME 
Three-Piece   Bracket 

This  new  E-Z  wire  three-piece  bracket  put  on  the  mar- 
ket by  the  Peerless  Light  Company  is  a  combination  of  three 
distinct  attachments. 

The  arm,  No.  1891,  is  the  regular  single  piece,  made  of 
solid  brass  and  similar  to  the  No.  1978  cast  arm  but  made  of 
high-grade  dra'WTi  brass  tube  throughout.     This  single  piece 


I         Book  and  Bulletins 
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The  new  E-Z,  Three  Piece  Bracket 

arm  gives  its  service,  formerly  secured  by  assembling  a  num- 
ber of  individual  attachments. 

The  slip  canopy  is  the  standard  No.  1120  and  the  %-in. 
crowfoot  is  No.  617.  All  the  surface  parts  are  of  the  B-B. 
finish. 

Double- Duty.-Cluster 

The  double-duty  cluster  is  so  named  because  it  com- 
bines simplicity  of  construction,artistic  appearance,  and  ser- 
vice. The  cluster  is  a  one-piece  casting  of  high  grade  bi'ass. 
Its  sturdy  construction  enables  it  better  to  withstand  the  jar- 


This  cluster  is  an  example 
of  the  type  of  fixture  -which 
adds  to  the  beauty  and  con- 
venience of  any  room.  Sturdy 
structure  does  not  detract 
from  the  appearance  yet  adds 
to   its  durability. 


ring  effects  of  switching  on  or  off  the  lights.  It  is  equipped 
with  two  pull  chain  sockets  giving  individual  control  of  the 
lamps.  In  another  form  is  is  completed  with  one  keyless 
socket  arid  one  pull  chain  socket,  so  wired  that  both  lights 
are  controlled  by  one  motion. 


Drainage  Engineering 

By  D.  M.  Murphy.  178  pages.  6x9;  well  illustrated.  Published 
by  McGraw-Hill  Book  Company,  New  York,  and  for  sale  by  Tech- 
nical Book  Shop.  San  Francisco. 

Drainage  is  so  inseparably  associated  with  land  reclama- 
tion and  food  production  in  the  West  that  irrigation  and  agri- 
cultural engineers  and  students  should  welcome  this  new 
volume  as  a  help  in  their  work.  The  author  was  for  many 
years  associated  with  the  U.  S.  Reclamation  Sei-vice  as  drain- 
age engineer  and  during  that  time,  as  well  as  during  his  sub- 
sequent consulting  practice,  has  had  an  unusual  opportunity 
to  observe  and  interpret  drainage  problems.  This  text  gives 
to  the  engineer  the  results  of  the  author's  observation  and 
experience  in  a  form  that  can  be  applied  to  the  solution  of 
his  own  problems,  whether  they  concern  the  draining  of  nat- 
ural swamps  or  water-logged  lands.  The  first  three  chapters 
are  devoted  to  a  discussion  of  soils, .  growth  of  plants  and 
water  supply.  Then  follow  three  chapters  on  drainage,  in- 
cluding fundamental  factors,  benefits  and  methods  of  investi- 
gation. The  next  three  chapters  have  to  do  with  construc- 
tion, location  and  capacity  of  drains.  The  final  chapter  dis- 
cusses economic  considerations. 

Direct  Current  Motor  and  Generator  Troubles 

By  T.  S.  Gandy  and  E.  C.  Schacht.  274  pages,  5%  x  8  ;  109  illus- 
trations. Published  by  McGraw-Hill  Book  Company,  New  York, 
and  for  sale  by  Technical   Book   Shop,   San  Francisco. 

It  is  most  refreshing  in  these  days  of  multifarious  book 
production  to  find  one  written  by  men  who  know  what  they 
are  writing  about  and  know  how  to  impart  this  knowledge. 
Such  is  the  case  with  this  new  book.  Furthermore,  it  goes 
at  once  to  the  heart  of  its  subject,  telling  why  a  d.c.  motor 
or  generator  does  not  run  and  how  to  make  it  run.  From 
observed  symptoms  the  operator  is  taught  the  cause  of  any 
given  trouble  and  told  how  to  remedy  it.  It  is  essentially  a 
book  for  the  operating  man,  not  the  designer.  He  is  told 
how  to  select  a  motor  or  generator  to  meet  given  require- 
ments, how  to  erect  the  machine,  how  to  start  it,  keep  it  run- 
ning, test  it  and  repair  it.  It  is  a  concise,  practical  and  usable 
text  that  should  be  in  the  hands  of  every  man  who  handles 
d.c.  equipment. 

Elements  of  the  Precision  of  Measurements  and  Graphical 
Methods 

By  H.  M.  Goodwin.  116  pases.  6x9.  Published  by  McGraw-Hill 
Book  Co.,  New  York  City,  and  for  sale  by  Technical  Book  Shop, 
San  Francisco. 

This  text  shows  how  to  apply  the  mathematical  laws 
of  error  to  experimental  observations.  The  author  is  pro- 
fessor of  physics  at  the  Massachusetts  Institute  of  Technol- 
ogy. While  it  is  written  primarily  for  the  use  of  students 
in  the  physical  laboratory  it  should  prove  of  value  to  engi- 
neers engaged  in  experimental  testing.  The  purpose  is  to 
illustrate  the  practical  use  of  the  theory  of  probability  and 
the  method  of  least  squares.  The  first  part  of  the  book  dis- 
cusses principles  and  computations,  the  second  part  is  de- 
voted to  graphical  methods  and  the  third  part  to  problems 
and  the  solution  thereof.  This  is  a  second  edition  of  a  work 
well  adapted  to  the  use  of  those  who  wish  to  work  up  the 
subjects  without  additional  instruction. 

Trade  Bulletins 

The  Delta-Star  Electric  Company,  Chicago,  Illinois,  are 
distributing  bulletin  number  303,  describing  their  100-anip., 
600-voIt,  three-phase  plugs  and  receptacles,  for  extra  heavy 
duty.  These  equipments  are  included  in  the  list  of  electrical 
appliances  issued  by  the  Underwriters  laboratories.  Copies 
are  sent  upon  request. 
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(The  Northwest  reports  plans  for  the  construction  of  several  hydroelectric  plants.  Arrangements 
for  the  power  supply  of  East  Bay  cities  and  a  report  of  threatened  power  shortage  appear 
among  Pacific  Central  items.  The  proposition  of  a  municipally  owned  electric  power  plant  ap- 
pears in  the  Pacific  Southwest  section  while  the  Intermountain  district  reports  increases  in  rates 
as  well  as  plans  for  the  enlargement  of  power  plants  and  the  development  of  additional  hydro- 
electric power. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

BEND,  ORE. — Larger  power  developments  are 
to  be  made  by  Bend  Water,  Light  &  Power  Com- 
pany calling  for  4233  horsepower  on  Tumalo 
Creek. 

SCIO.  ORE.— State  Engineer,  Percy  A.  Cup- 
per, grants  this  place  a  right  to  appropriate 
water  from  Thomas  Creek  for  the  development 
of  362  horsepower  for  municipal  purposes. 

CENTRALIA,  WASH.— The  Kane  Pneumatic 
Shock  Absorber  Company  of  this  city  is  to  build 
a  1500-kw.  power  plant  at  Ford's  Prairie,  ac- 
cording to  President  P.  W.  Kane  of  the  com- 
pany, 

SPOKANE,  WASH.— The  International  Port- 
land Cement  Company  will  construct  a  qua^rry 
at  Portrock,  Idaho,  on  the  Fend  Oreille  lake, 
according  to  G.  A.  Irvin,  treasurer  and  general 
manager  of  the  company.  The  sum  of  $50,000 
is  being  spent  on  a  power  plant  and  crusher 
alone. 

SHELTON,  WASH.  —  County  commissioners 
have  granted  to  Olympic  Electric  Reduction  Co. 
a  franchise  to  transmit  electric  current  over  the 
roads  of  Mason  county.  This  company  holds 
power  site  and  rights  of  Frank  McKean  in  the 
Skokomish  river  and  already  has  a  tunnel  driven 
to   conduct  water  for  turbine   purposes. 

SEATTLE,  WASH.  —  Condemnation  proceed- 
ings started  by  the  city  of  Seattle  in  its  plan 
to  build  a  power  plant  on  the  upper  Skagit 
river  will  be  opposed  by  Whatcom  county.  The 
action  will  be  based  on  the  theory  that  the 
proceedings,  if  successful,  would  take  $3,000,000 
worth  of  taxable  property  off  the  rolls  of  that 
county. 

ENTERPRISE,  ORE. — Construction  work  util- 
izing the  waters  of  the  Wallowa  river  is  to  be 
started  shortly  by  the  Enterprise  Electric  Com- 
pany. The  first  unit  will  develop  1500  hp.  and 
developments  up  to  15,000  hp.  can  be  made  when 
occasion  requires.  It  is  expected  that  this  will 
be  the  largest  hydroelectric  plant  in  this  part 
of  the   state. 

VALE,  ORE.— J.  Edwin  Johnson  of  this  place 
has  applied  to  the  state  engineer  for  permit  to 
appropi-iate  100  second  feet  of  water  from  Mal- 
heur river  for  development  of  power  for  pump- 
ing, irrigation,  municipal  lighting  and  mechan- 
ical purposes.  A  dam  is  to .  be  constructed  and 
other  work  done.  Total  cost  of  the  plant  is 
estimated   at   $300,000. 

PRINCE  RUPERT,  B.  C— Estimates  of  the 
engineer  in  regard  to  two  hydroelectric  projects, 
Thulme  river  and  Shawatlans,  were  tabled  at 
a  recent  session  of  the  city  council.  First  of 
these  projects  would  cost  $700,000  and  the  other 
$268,500.  T.  C.  Duncan,  the  engineer,  states 
that  to  make  a  detailed  report  on  the  two  in- 
stallations would  cost  another  $20,000. 

SEATTLE,  WASH.— The  city  council  of  Seat- 
tle has  passed,  over  the  veto  of  the  mayor,  an 
ordinance  increasing  the  city  light  and  power 
rates  twenty  per  cent.  By  the  new  ordinance 
the  minimum  monthly  charge  for  lighting  in 
residences  will  be  raised  from  50  to  75  cents 
and  commercial  light  rates  will  be  raised  from 
1  1-3  cents  to  1  1-2  cents  a  kw-hr.  as  a  minimum 
to  i^/2  and  BVii  cents  a  kw-hr.  as  a  maximum. 

OREGON  CITY,  ORE.— A  power  plant  that 
will  develop  45,000  hp.  is  proposed  in  Clackamas 
county.      Joseph    R.    Keep,    313    Couch    Building, 


Portland,  has  filed  application  with  State  Engi- 
neer Percy  A.  Cupper  for  permit  to  appropriate 
4000  second  feet  of  water  from  the  Sandy  river 
and  all  its  tributaries  for  power  for  general  use. 
A  large  concrete  dam  will  be  constructed  but 
the  cost  of  developing  the  project  has  not  yet 
been   estimated. 

SPOKANE,  WASH.— It  is  reported  that  de- 
velopment of  Z  Canyon  on  the  Pend  Oreille 
river  at  Metaline  Falls,  one  of  the  largest  hy- 
draulic projects  in  the  West,  is  imminent.  The 
water  poAver  rights  at  that  point  stand  in  the 
name  of  the  Lead  King  Mines  Company  and  it 
is  anticipated  that  a  visit  will  soon  be  nnade  to 
the  project  by  Hugh  L.  Cooper,  international 
engineer,  who  in  1914  estimated  the  cost  at 
$20,000,000  with  a  resulting  production  of  400,- 
000   horsepower. 

SEATTLE,  WASH.— Figures  have  been  re- 
ceived by  the  Board  of  Public  Works  for  instal- 
lation of  a  water  power  wheel  and  generator  at 
Nehalem  Creek  and  because  of  the  special  speci- 
fications covering  the  equipment  were  referred 
to  Hydroelectric  Engineer  C.  F.  Uhden  for  ex- 
amination and  report.  The  figures  received 
varied  according  to  the  weight  of  materials  and 
other  points,  and  range  from  $18,000  to  $47,000 
on  water  wheel  and  from  $14,000  to  $22,000  on 
the  generator.  Bids  were  received  from  West- 
inghouse  Electric  &  Manufacturing  Company ; 
Ailis-Chalmers  Manufacturing  Company  ;  S.  Mor- 
gan Smith  ;  Pelton  Water  Wheel  Company  and 
Allen   Cunningham   of    Seattle. 

THE   PACIFIC   CENTRAL   DISTRICT 

OAKLAND.  CAL.— With  rates  identical  to 
those  provided  in  their  current  contract,  the  Pa- 
cific Gas  &  Electric  Company  was  awarded  the 
contract  by  the  city  council  for  supplying  the 
city  with  heat,  light  and  power  for  the  fiscal 
year  1920-1922.  The  bid  as  originally  presented 
to  the  city  council  called  for  a  rate  of  85  cents 
per  thousand  cubic  feet  of  gas,  which  exceeds 
by  10  cents  the  present  rate.  The  company  was 
permitted,  however,  to  change  its  bid  to  75  cents 
a  thousand  cubic  feet.  The  contract  calls  for 
heat,  light  and  power  for  all  city  departments 
and  -^dredging    operations. 

REEDLEY.  CAL. — Sealed  bids  will  be  received 
until  July  6th  for  $4,555.98  bonds  to  pay  the 
cost  of  an  underground  conduit  system  and  in- 
stallation of   electroliers. 

WILLOWS,  CAL. — A  petition  is  being  circu- 
lated by  Glenn-Colusa  irrigation  district  calling 
for  a  bond  election  to  be  held  in  July  for 
$2,587,000 — interest  6  per  cent. 

REDWOOD  CITY,  CAL.— A  deed  has  been 
filed  transferring  7  acres  of  land  on  the  marsh 
to  the  Beresford  Country  Club  agents  to  secure 
a  supply  of  water  for  the  club  grounds. 

PLACER VILLE,  CAL.— By  a  ratio  of  5  to  1, 
Placerville  has  voted  to  issue  bonds  for  the  es- 
tablishment of  a  municipal  water  supply.  It  is 
planned  to  purchase  the  present  water  works  and 
to  extend   and  improve  the  system. 

SAN  FRANCISCO,  CAL. — A  contract  has  been 
awarded  by  Architect  C.  B.  Farlow,  Holbrook 
Building,  to  Chadwick  &  Sykes,  Crocker  Build- 
ing, for  the  erection  of  a  one-story  steel  and 
concrete  power  house  on  the  south  side  of  Stev- 
enson street,  east  of  Second  street,  for  the  Unit- 
ed Railroads. 


SAN  FRANCISCO,  CAL.— The  Sierra  and  San 
Francisco  Power  Company,  which  prior  to  the 
time  it  leased  its  properties  to  the  Pacific  Gas 
&  Electric  Company  obtained  from  the  Railroad 
Commission  authority  to  issue  $1,000,000  bonds, 
has  filed  an  application  asking  leave  to  issue  the 
bonds  to  the  Pacific  company.  The  delivery  of 
the  bonds  is  provided  for  in  the  lease. 

SIERRA  CITY.  CAL.— Engineers  are  engaged 
in  making  surveys  for  a  series  of  large  storage 
dams  in  the  North  Yuba  river,  between  Sierra 
City  and  Indian  valley,  the  water  to  be  utilized 
for  power  pu^rposes.  It  is  stated  that  the  Yuba 
Development  Company  is  behind  the  big  project, 
and  that  it  promises  to  develop  into  one  of  the 
large    electric    power    schemes    in    California. 

LEWISTON,  CAL.— The  Pacific  Gas  &  Elec- 
tric Company  has  taken  over  the  i>ower  plant 
of  the  Trinity  Dredging  Company  and  will  op- 
erate it  under  a  short-term  lease.  The  plant, 
which  develops  about  600  horsepower,  has  been 
idle  for  several  years.  It  will  be  used  to  aug- 
nient  the  i>ower  circuits  of  the  Pacific  Gas  & 
Electric  Company.  About  30  men  are  at  work 
preparing  the  plant  for  operation. 

DELANO,  CAL.— The  capacity  of  the  Delano 
water  works  is  to  be  increased.  The  community 
uses  200,000  gallons  a  day,  which  is  barely  suffi- 
cient for  consumers.  To  provide  funds  for  the 
proposed  new  water  equipment,  the  present  min- 
imum rate  of  $1.50  for  5.000  gallons  will  be 
raised  to  $2.  with  10  cents  for  the  next  1.000 
gallons  and  5  cents  per  1,000  gallons  thereafter. 
The  new  rate  became  effective  July  1. 

MODESTO,  CAL. — Del  Monte  Properties  Com- 
pany, of  which  S.  F.  B.  Morse  is  the  president, 
is  beginning  construction  of  a  concrete  dam  to 
store  750,000,000  gallons  of  water  for  irrigation 
of  Los  Laureles  ranch  to  augment  the  water 
supply  on  the  Monterey  peninsula  for  domestic 
use  and  to  water  the  new  pleasure  grounds  and 
golf  course  planned  by  the  company.  According 
to  Morse  the  water  in  the  lake  will  meet  domes- 
tic needs  of  the  Monterey  peninsula  for  1 00 
years  and  eventually  supply  Monterey,  Carmel 
and    Pacific    Grove. 

SAN  FRANCISCO,  CAL.— Inventory  has  be- 
gun of  the  property  holdings,  watersheds,  reser- 
voirs and  distributing  system  of  East  Bay  Water 
Company  for  submission  to  the  mayors  of  Oak- 
land, Berkeley,  Alameda,  Richmond  and  Emery- 
ville, as  the  first  step  toward  negotiation  for 
joint  municipal  acquirement  of  the  properties. 
The  territory  involved  extends  for  35  miles  from 
San  Leandro  to  Richmond.  The  purchase  of 
facilities  would  give  the  municipalities  sources 
for  future  development  at  Cull  and  Crow  creeks 
of    11,000,000    gallons. 

WILLOWS,  CAL.  —  The  threatened  power 
shortage  has  begun  to  materialize.  Within  the 
past  few  days,  due  to  low  voltage,  many  motors 
have  been  buTned  out,  and  the  power  reduced  to 
such  an  extent  that  the  pumps  fail  to  throw  the 
necessary  amount  of  water.  The  officials  of  the 
power  company  state  that  they  are  already  run- 
ning their  steam  plants  to  full  capacity,  in  addi- 
tion to  the  regular  watei'-driven  generators. 
These  steam  plants  furnish  about  112,000  hp. 
The  peak  of  the  power  load  has  not  yet  been 
reached,  as  it  is  expected  that  the  requirements 
during  July  and  Au'gust  will  be  much  more 
than   at  present. 
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MODESTO,  CAL.— The  board  of  directors  of 
the  Modesto  Irrigation  District  visited  San  Fran- 
cisco recently  for  the  purpose  of  interviewing 
John  A.  Britton,  general  manager  of  the  Sierra 
Power  Company,  the  state  bonding  commission 
and  city  officials.  An  agreement  was  made  with 
San  Francisco  for  the  crossing  of  the  Don  Pedro 
site  with  the  pipes  that  are  to  convey  the  water 
from  Hetch-Hetchy  to  San  Francisco.  Three 
projects  were  presented  to  the  Sierra  Power 
Company  for  the  power  they  seek.  One  plan 
is  for  the  irrigation  district  to  buy  out  the  right 
of  way,  a  second  is  for  the  irrigation  district  to 
supply  a  certain  amount  of  power  to  the  com- 
pany to  be  allowed  water  to  make  their  own 
power  as  they  now  do. 

SAN  FRANCISCO.  CAL.— The  Blankenhorn- 
Hunter-Dulin  Company  and  the  Anglo-London  & 
Paris  National  Bank  are  offering  an  issue  of 
$750,000  James  Irrigation  District  (Fresno  coun- 
ty) 6  per  cent  Serial  Gold  Bonds,  due  January 
1,  1928  to  1942  inclusive.  The  James  Irrigation 
District  is  comprised  of  26,648  productive  acres, 
located  24  miles  southwest  of  the  city  of  Fresno. 
The  actual  value  of  the  net  acreage  within  this 
district  is  appraised  at  $3,916,155,  or  $150  per 
acre.  These  bonds  are  a  legal  investment  in 
California  for  savings  banks,  commercial  banks, 
trust  companies,  trust  funds,  insurance  com- 
panies, school  funds,  and  are  valuable  to  secure 
public  deposits.  They  are  totally  tax  exempt  in 
California  and  exempt  from  the  federal  income 
tax,  and  are  being  offered  at  prices  to  yield  6.20 
per  cent. 

THE  PACIFIC  SOUTHWEST 

RIVERSIDE,  CAL.  —  The  Southern  Sierras 
Power  Company  is  planning  to  construct  a  water 
softening  plant  soon  at  its  San  Bernardino  plant 
to   cost   $20,000. 

BREA,  CAL. — A  special  election  will  be  held 
August  3  for  the  purpose  of  voting  on  a  bond 
issue  for  $75,000,  for  the  construction  of  a  mu- 
nicipal   water   system. 

LOS  ANGELES,  CAL.— Bonds  will  soon  be 
voted  on  for  the  installation  of  a  proposed  orna- 
mental post  lighting  system  in  Hollywood.  The 
estimated   cost  is  $30,000. 

PASADENA,  CAL.— Ten  thousand  feet  of  new 
mains  will  be  laid  this  summer  in  Pasadena  and 
Altadena  by  the  Los  Angeles  Gas  &  Electric 
Corporation.     "Work   is  to   start   at  once. 

LOS  ANGELES,  CAL.— Plans  of  the  South- 
ern California  Edison  Company  for  future  de- 
velopment, include  the  expenditure  of  a  million 
dollars  every  month  for  the  next  ten  years. 

SAN  BERNARDINO,  CAL.— Third  Street  will 
be  lighted  from  Arrowhead  to  Mt.  Vernon  Ave- 
nue, with  new  reinforced  concrete  posts  with 
three  lights  each.  Bonds  will  be  voted  to  cover 
the  cost   of  construction. 

WINSLOW,  ARIZ.— Ordinance  No.  93  provides 
for  a  special  election  to  be  held  July  24th,  for 
the  purpose  of  voting  on  a  bond  issue  for  $39,- 
000  to  be  used  for  the  purpose  of  purchasing 
a  gas  plant  and  equipment. 

LANCASTER,  CAL.— No  bids  were  received 
for  bonds  issued  for  the  construction  of  the 
water  works  district  at  Lancaster.  It  is  planned 
to  form  a  syndicate  among  large  land  owners 
and  purchase  bonds  at  par  and  distribute  to 
subscribers  to  the  fund. 

EL  CENTRO,  CAL.  —  Plans  of  Engineers 
Chester  Allison  and  Francis  Sollow  to  build  an 
immense  storage  reservoir  at  Volcano  Lake  to 
force  the  Colorado  River  back  into  its  old  chan- 
nel will  soon  be  made  public,  at  a  meeting  of 
the   Imperial    Valley   Bankers'    Association. 

BRAWLEY,  CAL. — A  municipally  owned  elec- 
tric power  plant  for  Brawley  at  a  bond  issue 
cost  of  $200,000  is  proposed  and  will  come  before 
the  council  at  its  next  meeting.  The  proi>osition 
embodies  construction  of  a  dam  across  the  Alamo 
river  at  Alamorio.  The  plant  itself  is  to  be  con- 
structed in  three  units  of  150  kw.  each. 


THE  IKTER-MOUNTAIN  DISTRICT 

FLORENCE,  IDA.  —  An  electric  light  and 
power   plant  is   being    installed   here. 

GREAT  FALLS,  MONT.— A  resolution  has 
been  passed  by  the  city  council  providing  for  a 
lighting  system  on  First  Avenue,  South,  to  cost 
about  $25,000. 

MISSOULA,  MONT.  —  According  to  Mayor 
John  P.  Swee,  a  preliminary  power  permit  has 
been  granted  this  place  for  the  development  of 
electricity   for   heat,    light   and   power. 

DUBOIS,  IDA.— The  village  board  at  its  regu- 
lar session  on  June  17th  fixed  a  minimum  i>ower 
rate  of  $7.50  per  month.  This  covers  the  ex- 
pense  of  installing  transformers  by   the   city. 

HUNTINGTON,  UTAH.— Extensive  improve- 
ments are  being  made  in  Huntington,  one  of  the 
most  important  of  which  is  extension  of  the 
street  lighting  district,  to  cover  the  entire  town. 

EPHRAIM,  UTAH.— For  the  second  time  in 
ten  years  the  city  electric  light  plant  has  been 
run  for  some  time  on  the  water  from  Maple 
Creek  run.  At  the  present  time  the  city  is  un- 
able to  use  more  than  half  of  the  water  in  Maple 
Creek. 

TOOELE,  UTAH.— Work  is  to  start  at  once 
on  the  1000-ton  concentrator  which  the  Utah 
Consolidated  Mining  Company  is  to  erect  here. 
This  new  plant  will  take  care  of  low-grade 
ores.  The  mill  will  be  operated  by  electric 
l5ower. 

NEPHI,  UTAH.  —  Nephi  City,  through  its 
mayor,  has  applied  to  the  Public  Utilities  Com- 
mission of  Utah  for  permission  to  increase  its 
rates  for  electric  energy  for  lighting  and  power. 
The  present  rates  and  the  increases  asked  are 
not   given   in  tbe   petition. 

HELENA,  MONT.— Application  has  been  filed 
with  the  registrar  of  public  lands  by  the  Rocky 
Mountain  Company  of  Butte  for  a  permit  to  de- 
velop water  power  on  the  Flathead  river.^  The 
proposed  development  would  involve  construction 
of  five  dams  with  an  expenditure  of  from 
$5,000,000   to    $10,000,000. 

CALDWELL,  IDA. — Final  conclusion  has  been 
reached  in  the  matter  of  settlement  of  purchase 
of  the  McNeil  branch  of  Caldwell  Traction  Co. 
by  farmers  and  business  men.  J.  B.  Franklin, 
Boise  engineer,  recently  inventoried  the  property, 
estimating  its  value  at  $60,000.  He  also  made 
an  estimate  of  the  cost  of  building  a  line  to 
Pickle  Butte  Bridge,  about  2  miles,  three-fourths 
of  a  mile  being  already  graded. 

MISSOULA,  MONT.— Papers  have  been  re- 
ceived here  from  Helena  granting  permission  to 
form  a  corporation  for  the  development  of  a 
power  plant  on  Rock  Creek.  The  new  company 
will  be  incorporated  for  $500,000,  a  majority  of 
this  amount  to  be  spent  in  the  erection  of  a 
large  hydroelectric  power  plant  at  the  mouth  of 
Rock  Creek,  east  of  Clinton.  It  is  the  intention 
of  the  new  company  to  erect  a  plant  that  will 
generate  about  20,000  horsepower,  the  greater 
part  of  which  will  be  used  for  irrigation  pur- 
poses, 

MILFORD,  UTAH.— The  town  of  Milford.  a 
municipal  organization,  has  filed  a  complaint 
with  the  Public  Utilities  Commission  of  Utah, 
declaring  that  the  Telluride  Power  Company, 
which  has  been  furnishing  the  town  with  electric 
energy  to  pump  water  for  the  municipal  water 
plant,  has  more  than  doubled  the  rate  which 
had  been  paid  prior  to  the  first  day  of  the  cur- 
rent year,  and  has  presented  bills  which  the  town 
trustees  declare  to  be  excessive.  The  municipal- 
ity demands  a  hearing  and  that  the  old  rate 
remain  in  force. 

GRANGEVILLE,  IDA.— A  considerable  sum  of 
money  will  be  spent  by  the  Grangeville  Electric 
Light  &  Power  Company  in  enlarging  its  plant 
at  the  mouth  of  Lolo  Creek  and  the  voltage  of 
all  the  company's  lines  will  be  increased  from 
6600  volts  to  23,000  volts.  This  is  to  be  brought 
about  by  raising  the  dam  at  Lolo  Creek  where 
a  new  water  wheel  wilt  be  installed.  Other  im- 
provements  include   a    new    pipe    line    and    new 


generator.  These  improvements  were  made  neces- 
sary by  great  increase  in  company  business,  par- 
ticularly at  Orofino,  Idaho. 

BOISE,  IDA. — Complaints  from  I-ewiston  have 
been  received  by  the  public  utilities  commission 
of  Idaho  alleging  that  the  Washington-Idaho 
Light  &  Power  Company  is  dismantling  its 
steam  plant  across  the  river  in  Washington. 
This  plant  enables  the  company  to  supply  stand- 
ard service  during  the  time  when  the  stream 
which  usually  supplies  the  power  is  frozen  up, 
or  the  water  plant  otherwise  crippled.  Lewiston 
citizens  fear  the  menace  of  fire  with  no  reliable 
power  for  pumping,  and  the  railway  there  also 
depends  upon   the  system   for   power. 

SALT  LAKE  CITY,  UTAH.— The  Bamberger 
Electric  Railroad  Company  has  filed  a  petition 
with  the  Public  Utilities  Commission  of  Utah, 
requesting  an  increase  of  100  per  cent  in  rates 
charged  for  the  transportation  of  milk  and 
cream .  This  company  operates  a  special  milk 
train  between  Salt  Lake  City  and  Ogden,  and 
it  is  claimed  that  this  milk  train  is  operated  at 
a  loss  at  the  present  time,  due  to  the  large  de- 
crease in  milk  traffic.  This  decrease  is  caused 
by  the  fact  that  most  shippers  are  now  using 
trucks,  except  when  weather  conditions  are  bad. 

MISSOULA,  MONT.  —  A  preliminary  power 
permit  has  been  granted  the  town  of  Ronan  by 
the  department  of  the  interior,  for  the  purpose 
of  developing  electricity  for  heat,  light  and 
power,  in  Crow  Creek  canyon,  four  and  a  half 
miles  northeast  of  that  city.  Work  on  the  plant 
will  be  started  in  the  near  future.  Under  the 
permit  development  will  have  to  be  made  within 
the  next  12  months.  This  will  make  possible  the 
furnishing  of  electricity  to  other  towns  on  the 
reservation  other  than  Ronan.  A  new  system  of 
street  lighting  has  been  installed  and  was  put 
into   operation   about  July   1. 

LOVELAND,  COLO.— Right  of  the  city  of 
Loveland  to  bring  condemnation  proceedings  to 
secure  the  distribution  system  of  the  Western 
Light  and  Power  Company  within  the  city,  in 
connection  with  the  municipal  electric  plant,  has 
been  upheld  in  the  district  court  at  Fort  Collins. 
The  court  overruled  the  power  company's  demur- 
rer to  the  petition  to  condemn  and  sustained  the 
city  on  eight  out  of  nine  contentions.  This 
means  that  the  condemnation  suit  must  go  to 
trial  on  its  merits.  The  company  was  granted 
fifteen  days  in  which  to  plead.  It  is  not  ex- 
pected that  the  condemnation  suit  will  come  to 
trial  before  the  September  term  of  court. 

KAMAS,  UTAH. — The  public  utilities  commis- 
sion of  Utah  has  issued  an  order,  in  the  appli- 
cation of  the  Kamas  Light,  Heat  and  Power 
Company,  in  which  the  public  utilities  commis- 
sion retains  jurisdiction  of  the  case.  The  peti- 
tion was  for  permission  to  increase  rates.  The 
commission  grants  an  increase,  but  will  closely 
watch  the  result  of  operations  under  the  rates 
prescribed  and  will,  if  it  is  found  necessary  or 
advisable,  modify  its  order  to  meet  conditions 
existing  later.  The  new  rates  for  lighting  are 
as  follows:  Minimum  per  month,  $2.00  :  resi- 
dential and  commercial  lighting.  15c  per  kw-hr.  ; 
Kamas  high  school,  minimum  charge  $4.00, 
meter  charge  $10.00;  connection  charge,  $3.50. 

BOISE,  IDA. — The  Idaho  Power  Company  has 
filed  a  petition  for  a  rehearing  in  the  applica- 
tion of  that  company  for  the  approval  of  an 
increase  in  irrigation  rates.  The  Idaho  Power 
Company  petitioned  for  an  increase  of  60  per 
cent  in  its  irrigation  rates,  and  on  June  2  was 
allowed  an  increase  of  10  per  cent.  The  com- 
pany's petition  is  made  on  the  grounds  that: 
"The  said  decision  of  the  public  utilities  com- 
mission is  against  the  evidence.  That,  while 
clearly  recognizing  the  inadequacy,  unreason- 
ableness and  injustice  of  the  irrigation  rates 
sought  to  be  superseded,  and  while  further  rec- 
ognizing the  necessity,  reasonableness  and  jus- 
tice of  the  increased  rates,  the  order  fails  to 
put  into  practical  effect  this  recognition  by  any 
substantial    increase    in    irrigation    rates." 


100 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  2 


Watt's  in  a  name?  as  our  facetious  electrical  friends  continue 
to  remark  on  all  possible  occasions.  We  have  just  heard  a 
story  of  a  well-known  lawyer  of  Chicago,  who  made  an  appli- 
cation to  register  a  trade-mai'k  for  "Limestone-Brand,"  which 
was  denied  by  the  Examiner  of  Trade-marks  on  the  ground 
that  the  medicine  contained  limestone.  He  wrote  back  saying 
it  contained  none,  then  they  said  it  was  deceptive.  So  he  pre- 
pared a  brief  on  the  subject,  which  included  the  following 
statements: 

"Ivory  is  a  good  trade-mark  for  soap  not  made  of  ivory.  Gold 
Dust  Washing  Powder  is  not  made  of  gold.  Old  Crow  Whisky 
is  not  distilled  from  crows.  There  is  no  bull  in  Bull  Durham. 
Royal  Baking  Powder  is  not  used  exclusively  by  royalty,  nor 
is  Cream  Baking  Bowder  made  of  cream.  Pearline  contains 
no  pearls,  and  White  Rock  is  water. 

"There  is  no  cream  in  cream  of  tartar,  in  cold  cream  or  in 
chocolate  creams,  no  milk  in  milk  of  magnesia,  in  milkweed 
or  in  the  cocoanut.  These  are  all  as  remote  from  the  cow  as 
the  cowslip. 

"There  is  no  grape  in  grapefruit  or  bread  in  breadfruit.  A 
pine  apple  is  neither  pine  nor  apple;  a  prickly  pear  is  not  a 
pear;  an  alligator  pear  is  neither  a  pear  nor  an  alligator,  and 
a  sugar  plum  is  not  a  plum. 

"Apple  butter  is  not  butter.  All  the  butter  is  taken  out  of 
buttermilk,  and  there  is  none  in  butternuts,  or  in  buttercups, 
and  the  flies  in  the  dairy  are  not  butterflies. 

"Peanuts  are  not  peas,  and  it  is  doubtful  if  they  are  nuts. 
Sailors  wear  pea-jackets — peas  do  not,  they  have  peascods, 
which,  by  the  way,  are  not  fish." 

We  might  add  also  that  a  horsepower  does  not  eat  oats,  a 
knife  switch  is  no  good  for  cutting  bread,  a  foot-candle  is  not 
a  device  used  by  chiropodists,  and  insulator  pins  are  worthless 
for  dressmakers. 


Collectors  of  the  serie.s  known  as  "Foolish  Question  number 
997"  will  welcome  the  following: 

The  commuter  reached  the  station  platform  just  as  the  5:15 
was  pulling  out.  A  little  burst  of  speed  before  the  admiring 
onlookers  netted  him  fifty  feet  in  overcoming  the  train's  han- 
dicap but  it  was  a  losing  race.  He  quit  at  the  end  of  the 
freight  yard  and  returned. 

"Miss  your  train,  sir?"  inquired  the  porter  cheerfully. 
"Oh,  no,  I  was  just  chasing  it  out  of  the  yard." 


Illumination  is  a  growing  science,  and  apparently  a  very 
subtle  art.  We  quote  the  following  from  the  abstract  of  an 
address  on  illumination: 

"In  regard  to  pulpit  lighting  he  suggested  that  neither  the 
lamps  nor  the  inside  of  the  reflectors  to  be  exposed  to  view, 
that  the  preacher's  face  to  be  about  4  foot-candles,  so  that 
every  expression  is  observable,  that  the  reflectors  to  be  well 
clear  of  the  preacher's  head  but  not  too  far  for  economy  of 
lighting,  and  that  the  switch  for  the  desk  lamp  be  arranged 
to  be  operated  from  the  pulpit." 

We  notice  no  mention  is  made  of  the  location  of  the  switch 
for  the  reflectors,  but  if  these  too  are  operated  from  the  pulpit 
there  may  come  to  be  new  meaning  in  descriptions  of  this 
kind:  "The  torrent  of  his  words  bore  him  along;  his  expres- 
sion became  rapt  and  a  great  light  seemed  to  illumine  his 

countenance." 

'  ^       '■i'       ^ 

Fish  stories  and  golf  stories  are  familiar  enough  in  the  elec- 
trical industry  but  golf  strokes  and  fish  have  nothing  on  some 
industrial  plants.     The  following  is  quoted  verbatim: 

"The  climate  in  this  locality  is  very  extreme.  It  is  said  that 
the  gas  went  off  in  the  cook  house  one  day,  and  the  cook, 
whom  one  would  think  to  be  quite  worried  over  the  matter, 
calmly  moved  the  stove  out  in  the  sun.  That  afternoon  the 
wind  changed  to  the  north  and  a  steam  pipe  froze  between 
the  boiler  and  the  pressure  gauge.  The  formation  of  the  ice 
caused  the  pressure  gauge  to  rise.  When  it  reached  130 
pounds  the  safety  valve  was  supposed  to  blow,  and  while  the 
fireman  was  cutting  off  the  fire  and  turning  on  the  feed  water 
the  pressure  had  reached  150  pounds.  The  fireman  next 
blocked  the  safety  valve  open  and  the  gauge  showed  180 
pounds.  By  that  time  every  one  had  left  and  was  standing 
around  at  a  very  safe  distance,  waiting  for  the  expected  ex- 
plosion. Finally  one  of  the  braver  men  went  back  into  the 
boiler  room  and  discovered  200  pounds  pressure  on  the  gauge 
and  none  in  the  boiler." 


In  the  news  columns  of  a  daily  paper  we  note  a  reference  to 
a  "stalled  capacity  of  10,000  horsepower."  A  singularly  well- 
stocked  stable  for  these  days  of  automobiles. 


It  has  always  been  difficult  to  get  the  aesthetic  and  the  scientific  to  see 
things  the  same  way.  Look  what  happens  when  the  artist  hears  the  en-, 
gineer  mention  a  "worm-driven  drum."  ,.    .      - 
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The  Factory  Behind  the  Product 

We  show  here  the  factory  in  which  Vitrohm  (Vitreous 
Enamelled  Insulation)  Resistor  Units  are  produced. 

Since  Vitrohm  was  first  developed  by  Ward  Leonard, 
twenty-five  years  ago,  our  furnaces  have  been  in  continuous 
production  without  even  a  twenty-four-hour  idle  period. 

Such  a  record  is  some  indication  of  the  high  calibre  of  Ward 
Leonard  Resistor  LTnits,  and  Resistance  Plates,  the  resist- 
ance elements  of  which  are  permanently  sealed  by  Vitreous 
Enamel  Insulation  against  any  service  deterioration. 
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Publishers'  Announcement 


It  is  with  great  pleasure  that  the  McGraw- 
Hill  Company,  Inc.,  hereby  announces  that 
the  confidence  it  has  always  felt  in  the 
Pacific  Coast,  its  resources,  its  past  attain- 
ments and  its  vast  possibilities  for  future 
development  has  during  the  past  year  been 
greatly  strengthened  due  to  the  support  and 
friendly  good  feeling  that  have  been  shown 
from  all  quarters  of  the  West  to  the 
McGraw-Hill  service  on  the  Pacific  Coast 
through  the  Journal  of  Electricity  and  the 
ten  other  engineering  and  technical  maga- 
zines of  our  company.  We  have  in  view  the 
enlarging  of  this  service,  the  broadening  of 
the  activities  of  the  Journal  of  Electricity 
to  embrace  to  an  even  greater  extent  the 
industrial  activities  of  the  West  and  its  pos- 
sibilities for  future  growth  and  development. 

To  this  end  a  reorganization  of  our  Pacific 
Coast  ofiice  has  been  found  necessary. 
\\'Tien  the  McGraw-Hill  Company  purchased 
the  Journal  of  Electricity  last  year,  plans 
were  made  to  dissolve  the  Technical  Pub- 
lishing Company  Jan.  1,  1920,  but  a  delay 
was  caused  by  the  printers'  strike  in  New 
York.  Our  plans  now,  however,  are  all  per- 
fected. After  Aug.  31,  1920,  the  Journal  of 
Electricity  will  be  published  direct  by  the 


McGraw-Hill  Company,  Inc.,  at  its  San 
Francisco  ofiice,  Rialto  Building,  the  Tech- 
nical Publishing  Company  being  dissolved. 
Under  the  new  arrangement  Mr.  Robert 
Sibley,  editor  of  the  Journal  of  Electricity, 
becomes  the  executive  head  of  the  San  Fran- 
cisco ofiice  as  chairman  of  the  Pacific  Coast 
Executive  Committee,  which  committee  con- 
sists of  three  other  members  of  our  Pacific 
Coast  staff,  H.  W.  L.  Gardiner,  who  is  to  be 
the  new  business  manager,  N.  A.  Bowers 
and  A.  H.  Halloran.  The  committee  will  not 
only  direct  the  affairs  of  the  Journal  of 
Electricity,  but  also  all  of  the  Pacific  Coast 
activities  of  the  McGraw-Hill  Company. 

At  the  time  of  the  purchase  of  the  Journal 
of  Electricity,  Mr.  W.  M.  Deming  kindly 
consented  to  remain  with  the  Technical  Pub- 
lishing Company  as  its  president  and  gen- 
eral manager  until  the  company  Was  dis- 
solved or  other  arrangements  were  made. 
As  he  is  now  leaving  us  I  should  like  to  take 
this  opportunity  to  express  my  sincere  ap- 
preciation of  the  work  which  he  has  done, 
and  to  extend  to  him  the  cordial  good  wishes 
of  the  many  friends  he  has  made  in  the 
McGraw-Hill  Company. 

JAMES  H.  McGRAW,  President. 


The  Water  Power  Committee  Report  presented 
to  the  National  Electric  Light  Association  Conven- 
p.  ,  „  tion  at  Pasadena  during  recent 

mand    or  ^  weeks  has  created  a  profound  im- 

Better  Technical  p^.^ggion.  That  the  vast  sum  of 
irainmg  ^^^^,  $700,000,000.00  must  be  ex- 

pended in  hydroelectric  development  in  the  West 
during  the  next  nine-year  period  not  only  awakens 
an  interest  in  the  possible  purchasing  power  of  the 
West  throughout  the  manufacturing  centers,  but  it 
also  has  a  vital  message  here  at  home.  To  furnish 
the  proper  man  power  for  undertakings  which  in- 
volve such  vast  financial  investment,  and  which  are 
of  such  prime  importance  to  industry  and  agi'iculture 
in  the  West,  a  new  and  emphatic  duty  falls  upon  our 
universities. 

To  such  institutions  as  the  California  Institute 
of  Technology  at  Pasadena,  the  University  of  South- 
ern California  in  Los  Angeles,  Leland  Standard  Jr. 
University  at  Palo  Alto,  the  University  of  California 
it  Berkeley,  the  University  of  Washington  at  Seattle, 


and  Washington  State  College  at  Pullman,  all  of 
which  are  designed  to  train  men  to  handle  technical 
duties  of  the  commonwealth  they  serve,  this  subject 
is  of  profound  importance. 

President  Barrows,  of  the  University  of  Califor- 
nia, in  an  address  before  the  San  Francisco  Electrical 
Development  League  recently,  stated  that  the  Uni- 
versity of  California  was  looking  for  every  oppor- 
tunity of  increasing  the  service  that  institution  could 
render  to  the  people  and  industries  of  California  and 
the  whole  West.  It  appears,  without  question,  to  the 
electrical  industry  that  the  following  logic  is  un- 
assailable :  The  future  development  of  the  industrial 
and  agricultural  resources  of  the  West  is  inseparably 
bound  up  mth  the  development  of  the  potential 
water  powers  and  fuels  of  this  region.  These  will 
produce  electrical  energy  to  do  the  work  of  the  West 
which  cannot  otherwise  be  accomplished  successfully. 

Abundant  evidence  is  at  hand  which  proves 
that  in  this  district  progress  has  followed,  and  will 
continue  to  follow  the  development  of  these  natural 
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lesources;  and  without  such  development  progress 
will  languish.  In  one  comparatively  small  commu- 
nity '  alone  it  has  been  found  that  the  shortage  of 
sufficient  electrical  energy  to  supply  all  applicants, 
due  to  post-war  financial  conditions  and  the  drought, 
has  postponed  the  cultivation  of  thousands  of  acres 
of  I'ich  farm  land  and  because  of  this  fact  the  im- 
mediate construction  of  city  homes  representing  an 
investment  of  ten  million  dollars  was  stopped. 

The  second  pi'emise  is  that  the  vast  water 
powers  of  the  West  cannot  be  developed  without  the 
application  of  trained  workers.  The  trained  workers 
must  be  reared  and  educated  where  they  may  be 
imbued  with  the  daring  spirit  and  vision  of  the 
West.  Thus  alone  can  they  carry  out  the  magnifi- 
cent program  already  visualized,  which  is  indeed 
unique  to  this  section  of  the  world.  An  approximate 
census  of  the  great  power  companies  in  the  common- 
wealth of  California  alone  shows  that  at  this  time 
there  are  over  two  thousand  employes  holding  posi- 
tions which  call  for  the  equivalent  of  a  college  edu- 
cation. Experience  tells  that  the  number  of  such 
employes  will  increase  in  almost  direct  proportion  to 
the  increase  in  the  power  capacity  of  the  systems. 
Thus,  in  this  decade,  there  will  be  required  five  thou- 
sand, or  more,  additional  trained  employes  of  college 
grade  in  this  branch  of  the  electrical  industry  alone. 

The  inevitable  conclusion  is  that  the  University 
of  California  is  not  now  doing  its  share  in  this  vital 
problem.  It  should  not  leave  the  education  of  these 
important  members  of  the  industry  to  others,  but 
should  assume  first  place  among  engineering  colleges. 
The  present  staff  in  the  Electrical  Engineering  De- 
partment at  this  university  consists  of  one  professor, 
two  assistant  professors  and  one  special  instructor, 
although  the  department  ranks  fourth  among  the 
colleges  of  this  institution.  There  is  one  assistant 
professor  on  leave.  The  total  enrollment  in  the  Col- 
lege of  Mechanics  is  615  students,  most  of  whom 
take  electrical  subjects. 

Before  the  beginning  of  another  academic  year 
the  conditions  must  be  improved  and  the  alumni,  and 
all  others  interested  in  the  welfare  of  California's 
University,  are  watching  the  entire  situation  with 
the  keenest  anxiety  and  expectation. 


In  summarizing  before  the  A.  I.  E.  E.  conven- 
tion the  progi-ess  of  electrical    history    during  the 
early  part  of  the  19th  century, 
Research  and  Professor  Magnusson  pointed  out 

Industry  conclusively  that  of  the  six  emi- 

nent physicists  and  philosophers 
who  discovered  the  fundamental  laws  of  electricity 
and  magnetism  and  their  inter-relations  five  were 
university  professors,  and  the  sixth  an  independent 
investigator.  Today  a  St>.  i^ey  of  the  field  wherein 
research  studies  are  made  and  new  applications  de- 
veloped, shows  that  only  a  very  small  per  cent  of  the 
investigators  are  within  the  walls  of  universities. 
All  the  others  are  connected  with  the  research  de- 
partments of  manufacturering  concerns.  Great  sums 
are  spent  for  theoretical  investigations,  which  may 
or  may  not  lead  to  the  development  of  apparatus  for 
practical  application  at    the  time.     Although    it  is 


regrettable  that  the  universities  have  not  their  for- 
mer comparative  status,  yet  it  is  not  illogical  that 
those  directly  profiting  from  the  studies  should  be 
the  first  ones  to  cai'ry  the  burden  of  the  expense. 

The  relation  of  this  problem  to  the  Pacific  Coast 
is  quite  direct.  On  the  Pacific  Coast  there  are  few 
industrial  activities  comparable  in  size  with  those 
in  Eastern  states,  and  as  a  result  there  is  not  as 
much  research  done  here  as  in  the  East.  Professor 
Magnusson  gave  as  a  corollary  to  this,  that  greater 
industrial  progress  would  not  be  made  without  the 
foundation  of  industrial  research.  It  of  course  fol- 
lows that  as  the  industries  are  not  here  to  foster 
the  I'esearch  and  as  the  industry  will  not  obtain 
without  research,  the  alternative  is  that  the  univer- 
sities of  the  West  regain  the  place  once  held  by 
universities  in  research  work.  If  the  universities  are 
suitably  equipped  and  have  proficient  faculties,  stu- 
dents who  are  capable  of  undertaking  research  work 
will  be  influenced  to  do  this  in  the  universities  here, 
rather  than  enter  the  research  departments  of  the 
Eastern  manufacturers. 


The  determination  of  the  Northwest  to  reap  the 

benefits  of  cooperation  is  seen  in  the  significant  fact 

.   „,       .  that  an  executive  committee  has 

.,„?,.  ■  been  formed  in  the  state  of  Wash- 

the  Riaht  i       J.  i- 

„. ,      ?  mgton  to  carry  on  a  cooperative 

campaign  similar  to  that  which 
has  been  conducted  with  such  great  success  in  Cali- 
fornia. Cooperation  has  been  preached  for  so  long 
that  the  electrical  industry  has  come  to  the  point 
where  no  banquet  or  convsntion  is  complete  without 
at  least  part  of  the  program  being  devoted  to  that 
subject.  Everyone  agrees  that  it  is  a  wonderful 
thing  to  have  a  cooperative  movement.  Generally 
that  is  as  far  as  it  gets.  Now  that  the  Northwest 
has  taken  this  vital  step  forward  it  is  to  be  hoped 
that  all  the  Western  states  will  form  cooperative 
campaigns  that  may  eventually  be  welded  into  one 
big  cooperative  movement  that  will  hold  the  entire 
West  together  so  that  this  region  as  a  whole  may 
gather  the  benefits  that  are  bound  to  come  from  such 
a  movement. 


One  of  the  impressive  responses  to  the  demands 
of  the  wai'  period  was  the  cooperative  research  work 
carried  on  by  scientists  from  all 
Cooperation  in  the  laboratories  of  the  country. 
Education  Each  man    carried    on    his  own 

work  but  each  had  at  his  com- 
mand the  resources  of  the  entire  group.  Scientists 
from  one  company  worked  in  the  laboratory  of 
another,  more  fitted  to  the  particular  experiment 
they  were  carrying  out,  and  universities  pooled  their 
resources  in  faculty  and  equipment  in  the  interests 
of  the  important  work  in  hand. 

The  experience  is  one  of  many  aspects,  but 
among  the  lessons  which  it  taught  was  the  value  of 
exchanging  laboratory  facilities.  The  time  may  come 
when  this  is  done  between  commercial  companies, 
although  for  the  present  such  interchange  is  only 
a  matter  of  personal  courtesy  in  special  instances; 


August  1,  1920] 


JOURNAL    OF     ELECTRICITY 


105 


but  there  seems  to  be  no  reason  why  it  should  not  be 
put  into  more  general  application  by  neighboring 
universities.  Laboratory  equipment  for  elementary 
courses  is  of  course  necessary  in  each  institution  for 
the  great  number  of  students  who  take  such  work, 
but  specially  outfitted  laboratories  for  advanced 
study  often  mean  a  tremendous  outlay,  so  that  a 
college  cannot  afford  to  specialize  along  many  lines. 
The  European  system  of  universities  presupposes 
that  the  student  will  go  from  center  to  center  to  get 
the  work  which  he  wants,  but  our  American  system 
has  developed  along  other  lines.  Why  should  not 
neighboring  universities,  of  which  there  are  a  great 
number  in  the  East  and  numerous  instances  on  the 
Western  coast,  extend  the  courtesy  of  such  special- 
ized facilities  to  students  of  the  other  colleges  and 
thus  permit  each  institution  to  build  up  really  com- 
plete equipment  along  its  special  line  without  having 
to  scatter  its  resources? 


to  forward  the  cause  of  better  lighting  through  the 
establishment  of  such  illumination  demonstration 
centers  should  not  be  overlooked. 


The  article  on  another  page  of  this  issue  telling 
of  the  interesting  apparatus  used  by  the  Western 
Union  Telegraph  Company  car- 
Telegraph  ries  with  it  another,  and  more 
Service  important  message.  It  is  a  mes- 
sage of  service.  Service  that  is 
not  vital  merely  to  the  transmission  of  a  message 
from  one  station  to  another,  but  essential  for  the 
successful  continuation  and  growth  of  the  business. 
Although  a  necessary  adjunct  to  the  financial  and 
business  life  of  the  country,  the  use  of  the  tele- 
graphed message  must  be  taught  to  the  public.  It 
has  been  found  that  the  best  way  to  do  this  is  by  the 
rendering  of  service  in  its  broadest  sense.  This  is 
!  natural  as  the  telegraph  company  is  a  public  utility 
and,  in  common  with  all  such,  rests  upon  the  corner- 
stone of  service.  Without  service  it  cannot  succeed, 
and  conversely,  with  more  complete  service,  it  will 
succeed  the  better. 


Those  who  attended  the  industrial  lighting 
exhibit  of  the  Pasadena  convention  were  greatly  im- 
pressed with  the  value  of  such  a 
Educating  the  display  as  an  object    lesson  for 

Manufacturer  manufacturers   and  the   thought 

occurred  to  many  that  such  an 
exhibit  should  be  a  permanent  installation  in  large 

I  cities,  so  that  manufacturers  could  be  taken  to  view 
the  demonstration  as  part  of  the  selling  of  adequate 
illumination.  The  California  Electi'ical  Cooperative 
Campaign  has  recently  determined  upon  the  opening 
of  two  such  rooms,  one  in  Los  Angeles  and  one  in 
San  Francisco,  the  educational  work  in  connection 
with  which  is  to  be  carried  on  by  the  campaign's  field 
representatives  in  these  two  cities.  In  keeping  with 
its  progressive  work  of  the  past,  the  California 
organization  has  seized  upon  an  impoi'tant  new  field 
of  service.     With  its    backing   and    support  of  the 

;  united  electrical  industry  of  its  state,  it  is  in  a  posi- 

( tion  to  take  the  lead  in  such  matters.  Local  oigani- 
zations  are  following  suit  elsewhere  and  among  the 

i  community  needs  of  the  electrical  industry  which 
these  enlightened  groups  will  meet,  the  opportunity 


The  constitution  for  the  new  organization  of 
the  Federated  American  Engineering  Societies  as 
adopted  by  the  organizing  con- 
Publicity  for  vention  in  Washington  provides 
Engineers  that  "this  organization  stands  for 
the  principle  of  publicity." 

The  adoption  of  this  principle  as  fundamental 
in  so  far  as  it  signifies  an  utter  abandonment  of 
secrecy  is  in  the  spirit  of  science  for  which  the  engi- 
neer has  always  stood;  in  the  sense  that  it  involves 
an  aggressive  campaign  of  publicity,  it  means  a  new 
step  for  the  engineer  in  the  recognition  of  the  ethical 
necessity  of  advertising.  An  amusing  series  of  arti- 
cles which  appeared  during  the  war  attempted  to 
prove  that  the  way  to  win  that  conflict  was  to  adver- 
tise the  principles  for  which  we  fought  to  the  oppos- 
ing armies.  In  spite  of  the  difficulties  of  reasoning 
with  the  contestants  in  a  fist  fight,  it  is  nevertheless 
a  fact  that  progi'ess  can  only  come  through  a  clearer 
understanding  of  the  issues  involved  in  any  question 
and  that  in  a  very  real  sense,  the  side  which  is  best 
advertised,  wins.  In  a  democracy  the  whole  fabric 
of  conditions  which  surround  living  are  determined 
by  the  enlightenment  or  ignorance  of  the  public.  The 
engineer  has  always  stood  in  the  forefront  of  prog- 
ress and,  in  common  with  most  of  the  elements  which 
go  to  make  up  this  vanguard,  has  made  little  or  no 
effort  to  mold  public  opinion.  His  work  is  inconspic- 
uous in  nature — it  is  not,  as  a  rule,  until  he  has 
finished  with  it,  that  it  comes  to  the  attention  of  the 
public,  and  his  opinion  has  had  no  such  weight  in 
forming  public  thought  as  that,  for  instance,  of 
organized  labor.  And  yet  the  hope  of  a  republic  is  in 
the  use  which  it  makes  of  its  experts.  It  is  to  the 
interest  of  the  community  as  well  as  to  the  engineer 
that  he  make  an  active  effort  to  advertise  his  stand- 
point— and  the  engineering  societies  have  taken  a 
step  forward  in  thus  taking  up  this  responsibility. 


Since  every  successful  business  has  recognized 
the  fact  that  an   accounting    system    is  a  valuable 

asset,  it  is  time  for  the  contrac- 
Accounting  tor-dealer  to  hold  a  little  business 

Systems  session  with  himself  and  find  out 

if  his  present  system  of  account- 
ing is  doing  all  that  it  should  for  him.  The  time  has 
passed  when  a  man  who  carries  his  office  under  his 
hat  and  banks  in  his  hip  pocket  can  secure  the  credit 
which  is  essential  to  modern  business.  The  average 
contractor- dealer  has  graduated  from  the  class  of 
curbstoners  and  has  established  himself  as  a  legiti- 
mate business  man,  and  if  he  is  to  make  a  success 
as  a  contractor  or  as  a  merchant  of  electrical  wares 
he  must  know  exactly  where  he  stands  financially. 
To  do  this  he  must  have  more  than  simply  a  cash 
book  and  a  ledger  on  his  desk.  He  must  establish  or 
buy  a  system  of  classified  accounts  so  that  he  may 
determine  the  exact  cost  of  handling  each  kind  of 
appliances,  and  so  that  he  may  know  what  lines  he 
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should  push  to  get  the  gi'eatest  profit  out  of  his  busi- 
ness. While  any  accounting  system  is  better  than 
no  system  at  all,  there  is  a  standard  accounting  sys- 
tem that  has  been  especially  designed  to  meet  the 
need  of  the  electrical  contractor-dealer  and  is  put  out 
by  the  national  association.  The  contractor  should 
keep  exact  costs  on  each  type  of  construction  work 
so  that  he  can  bid  more  intelligently  and  get  away 
from  guesswork  which  is  injurious  to  him  and  to  the 
industry. 

A  recent  questionnaire  sent  out  to  get  the  data 
on  the  cost  of  handling  motors  divulged  the  fact 
that  the  majority  of  the  dealers  who  handled  this 
type  of  electrical  goods  did  not  know  what  it  cost 
them  to  do  business.  Some  of  these  same  dealers 
complained  that  they  were  unable  to  secure  credit  at 
the  banks.  The  answer  to  this  is  obvious.  If  those 
dealers  had  known  exactly  what  it  cost  them  to  do 
business  there  is  no  doubt  that  their  bank  would 
have  been  willing  to  extend  them  a  liberal  credit. 

A  good  accounting  system  is  often  the  stepping- 
stone  to  better  business  and  has  many  times  turned 
a  merchant  from  failure  to  success.  It  is  the  best 
little  efficiency  engineer  that  it  is  possible  to  have 
in  a  business  for  it  shows  up  the  leaks,  the  waste  and 
the  useless  expenditures.  It  shows  the  profitable 
lines  of  business  and  those  lines  which  are  slow. 
It  acts  as  a  buying  guide  and  will  offer  many  sugges- 
tions for  seasonal  advertising.  It  is  the  one  thing 
that  can  make  the  red  ink  on  the  ledger  turn  black. 


The  need  of  a  diflierent  system  of  rate  fixing  is 
clearly  shown  by  the  recent  increase  in  the  price  of 
fuel  oil,  following  as  it  did  the 
Changing  effective  increase  in  rates  allowed 

Values  a  large  Western  power  company 

by  just  two  days.  On  the  basis 
of  an  increase  in  the  price  of  fuel  oil  in  the  early 
part  of  this  year  most  of  the  California  power  com- 
panies applied  to  the  commission  for  an  increase  in 
rates.  This  increase  was  allowed  by  the  commission 
to  insure  the  power  companies  a  reasonable  surplus 
over  increased  operating  expenses,  and  now  that 
another  unexpected  increase  in  operating  expenses 
has  occurred  the  power  companies  are  faced  with  the 
alternative  of  either  losing  the  fair  margin  of  profit 
which  the  commission  has  claimed  they  are  entitled 
to,  or  going  to  the  expense  of  making  another  appli- 
cation for  a  further  increase.  If  they  adopt  the  lat- 
ter procedure  there  is  no  assurance  that  when  it  is 


granted  there  will  not  be  a  still  greater  increase  in 
the  cost  of  oil  that  will  make  another  increase  in 
rates  necessary. 

A  flexible  system  that  would  permit  a  sliding 
rate  scale  that  would  at  all  times  allow  a  fair  margin 
of  profit  over  operating  expenses  would  be  a  great 
help  to  the  power  companies  in  these  days  of  chang- 
ing values.  When  the  peak  of  high  prices  has  been 
reached  and  the  price  of  labor  and  commodities 
begins  to  reach  a  normal  plane,  such  a  system  would 
protect  the  public  from  excess  prices  for  power  and 
light.  Several  schemes  have  been  suggested  for  ac- 
complishing this  purpose  and  at  this  time  it  would 
be  an  excellent  idea  to  investigate  these  more  thor- 
oughly with  the  idea  of  changing  the  present  unsatis-: 
factory  system  of  rate  fixing. 


A  recent  compilation  of  western  data  on  electric 
generation  was  worked  out  upon  information  fur- 
nished by  the  respective  power 
Economies  in  companies.    Anticipated  loads  for 

Joint  Operation  the  next  decade  and  the  construc- 
tion which  would  be  necessary  to 
meet  them  were  being  determined  and  the  figures 
near  completion  when  it  was  discovei'ed  that  two 
of  the  companies  which  had  been  reckoned  in  sepa- 
rately had  within  that  period  joined  forces  and  that 
their  peak  loads  and  requirements  must  be  figured 
on  a  joint  basis.  The  figure  of  saving  ran  into  the , 
millions — this  irrespective  of  the  fact  that  the  two 
companies  had  for  some  time  been  exchanging  cur- 
rent to  ease  each  other's  peaks. 

It  is  only  when  some  such  concrete  instance 
brings  figures  to  the  attention,  that  one  realizes  the 
magnitude  of  possible  savings  involved.  Commis- 
sioner E.  0.  Edgerton  of  the  California  Railroad  Com- 
mission in  one  of  his  recent  addresses  suggested  the 
eventual  possibility  of  all  companies  within  a  state 
combining  in  the  interest  of  economical  service.  At 
the  present  time,  the  subject  is  a  purely  academic 
one,  but  it  is  not  foreign  to  the  spirit  of  the  West, 
which  already  is  distinguished  by  the  size  of  the 
companies  which  serve  it  and  by  the  cooperation  and 
interconnection  of  these  several  units  for  the  public 
benefit.  Undoubtedly  such  a  single  corporation  would 
have  di'awbacks  as  well  as  advantages,  but  it  is  to  the 
credit  of  the  electrical  industry  that  it  is  not  afraid 
to  discuss  its  possibility  in  the  light,  not  of  the  offi- 
cials who  might  lose  positions,  but  of  the  consumer's 
welfare. 


i 


The  Tired  Business  Man 


appreciates   almost   as   much  as  his  wife  does,  the  restfulness  of    a  smoothly- 
working  household,  free  from  drudgeiy  and  from  the  eternal  servant  problem. 

The  August  15th  issue  of  the  Journal  of  Electricity  will  feature 

The  Electrical  Home 

and  will  show  how  adequate  wiring,  proper  illumination,   and   electrical   labor- 
saving  devices  are  increasing  beauty  and  leisure  in  the  modern  home. 
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Technical  Training 


(What  emphasis  do  the  universities  lay  upon  their  engineering  departments?  Have  they 
enough  teachers,  adequate  equipment,  a  satisfactory  curriculum  ?  Are  more  students  demand- 
ing engineering  training  than  formerly,  and  are  they  getting  what  they  want?  These  and 
other  questions  are  taken  up  in  the  following  article,  compiled  from  data  received  from  vari- 
ous educational  institutions  throughout  the  country. — The  Editor.) 


In  order  to  gather  together  information  as  to 
the  present  status  of  training  being  given  to  stu- 
dents in  engineering  courses  in  the  universities  of 
the  nation,  inquiry  was  made  of  a  number  of  repre- 
sentative universities  in  the  country  concerning  their 
enrollment  of  faculty  and  students  in  the  various 
engineering  colleges.  As  a  correlated  subject,  an 
inquiry  was  made  of  a  number  of  prominent  engi- 
neers and  executives  in  the  West  to  determine  their 
attitude  toward  the  training  usually  received  in  uni- 
versity courses. 

As  the  progress  of  the  electrical  industry  de- 
mands the  turning  out  of  thousands  of  young  men  to 
fill  the  positions  of  engineers  and  executives  in  the 
manufacturing  concerns  and  power  development  com- 
panies, it  is  fundamentally  important  that  these  men 
receive  the  best  possible  training  for  the  courses  they 
will  pursue  in  after  life.  Some  of  them  are  receiving 
this  at  the  present  time,  but  others  are  not.  In  some 
cases  the  lack  of  proper  training  is  due  to  a  lack  of 
proper  foresight  on  the  part  of  the  student  himself ; 
in  others  the  courses  as  laid  out  by  the  various  col- 
leges and  universities  are  not  best  suited  to  his 
needs;  while  in  yet  others,  while  taking  the  proper 
course,  he  does  not  receive  the  fullest  possible  re- 
turns from  the  time  invested,  due  to  the  lack  of  uni- 
versity facilities,  either  of  faculty  or  equipment. 

Specialized  Technical  Work 

The  indications  are  that  the  universities  of  the 
country  generally  are  so  arranging  their  engineering 
I  curricula  as  to  give  the  student  those  studies  which 
are  now  proving  to  be  most  desirable.  In  some  cases 
colleges,  particularly  technological  colleges,  are  con- 
fining themselves  to  the  strictly  technical  subjects, 
and  this  is,  of  course,  desirable  as  there  is  a  necessity 
for  a  certain  percentage  of  the  graduate  engineers  to 
be  highly  versed  in  the  more  theoretical  branches  of 
their  profession.  This  training  will  fit  them  to  be- 
come research  engineers  or  designing  engineers. 

The  field  of  the  research  engineer  is  rapidly 
growing.  Perhaps  it  is  not  untruthful  to  say  that 
there  would  today  be  less  foundation  for  the  remark 
made  fifty  years  ago  by  a  certain  official  in  the  patent 

■  office,  to  the  effect  that  he  thought  it  necessary  to 

,  resign  from  the  patent  office  as  he  felt  that  there  was 
nothing  left  to  be  invented.  A  most  casual  survey  of 
the  progress  and  development  in  electrical  apparatus 
and  applications  during  the  past  ten  years  will  prove 
beyond  doubt  that  the  development  of  electrical  ap- 
paratus is  far  from  reaching  the  knee  of  the  satura- 
tion curve.  In  all  branches  of  the  art,  whether  it  be 
generation  of  power,  its  transmission,  distribution  or 
the  transmission  of  speech  or  signals  by  wire  or 
through  the  air,  boundless  possibilities  are  presented 

,  for  the  ingenious  inventor  and  the  thoughtful  re- 

i  search  man. 


A  peculiar  type  of  mind  is  required  to  devote  a 
life  to  research  or  development  work.  Great  patience 
and  the  ability  to  concentrate  for  long  periods  of 
time  on  one  subject  are  the  fundamental  require- 
ments, and  the  training  of  men  for  such  work  is  the 
duty  of  the  technological  college. 

Lack  of  Funds  in  Universities 

Students  who  are  taking  or  preparing  to  take 
courses  in  colleges  or  universities  not  thoroughly 
equipped  with  the  necessary  laboratory  and  field  ap- 
paratus, or  having  insufficient  faculty  to  care  for  the 
students  enrolled,  are  confronted  vsrith  a  matter  of 
economics.  The  only  apparent  reason  why  a  univer- 
sity or  a  college  does  not  equip  its  laboratories  with 
all  the  apparatus  conceivable  for  the  training  of  its 
students,  or  which  does  not  employ  enough  or  the 
proper  kind  of  professors  and  instructors,  is  one  of 
finance. 

Privately  supported  institutions  such  as  denom- 
inational colleges  and  those  receiving  their  incomes 
from  tuition  fees  are  in  a  somewhat  better  position 
than  state  institutions  in  that  they  are  not  limited 
by  law  to  a  certain  fixed  income,  and  their  finances 
may  be  augmented  by  further  contributions  from 
their  supporters  or  through  increases  in  the  tuition 
fees.  The  latter  course  might  result  in  a  decrease 
in  the  number  enrolled,  which  so  far  as  that  one 
institution  was  concerned  would  be  beneficial  in  that 
it  would  reduce  the  enrollment  to  a  point  where  the 
equipment  on  hand  and  the  faculty  in  attendance 
would  be  sufficient  to  care  properly  for  their  needs. 

State  institutions  depending  upon  their  income 
from  the  state  taxes  are,  during  recent  months,  mak- 
ing progress  in  the  matter  of  having  their  income 
increased.  For  example,  the  University  of  Oregon 
has  just  recently  succeeded  in  obtaining  the  passage 
of  state  legislation  which  will  increase  the  tax  rate 
for  raising  money  for  its  support.  At  the  present 
time  the  Alumni  Association  of  the  University  of 
California  is  very  active  in  behalf  of  a  measure  which 
will  increase  the  income  of  that  university  by  some 
$2,000,000  per  annum.  With  such  increases  in  their 
income,  proved  to  be  so  gravely  needed,  these  state 
institutions  will  find  themselves  upon  a  firm  founda- 
tion, and  thereby  be  able  to  maintain  their  logical 
places  among  the  educational  institutions  of  the 
country. 

Proportion  of  Faculty  and  Students 

The  tabulations  given  showing  the  number  in 
the  faculty  and  the  number  of  students  enrolled  in 
fifteen  universities  is  of  very  general  interest. 

An  inspection  of  this  table  shows  that  Colorado 
Agricultural  College  and  the  University  of  Utah 
have  respectively  2.7  and  4.7  students  per  faculty 
member,  but  as  these  figures  refer  only  to  Junior  and 
Senior  students  as  stated,  they  are  slightly  mislead- 
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UNIVERSITY 

Electrical  Engineering 

Hechan.  Engineering 

Mining  Engineering 

Civil  Engineering 

Totals,  Engineering 

Approx.  N* 

Departments 

Engineering 

Students 

Faculty 

Students 

Faculty 

Students 

Faculty 

Students 

Faculty 

Students 

Faculty 

Students 

Faculty 

Students 

per  Teacher 

Colorado    Agricul- 

tural   College 

97 

1280 

2 

t5 

5 

t6 

0 

2 

tl5 

9 

t25 

t2.7 

University    of 

Utah 

145 

1825 

3 

tl6 

3 

tl4 

1 

tl2 

6 

tl5 

12 

t57 

t4.7 

University    of 

Pennsylvania 

827 

10324 

9 

160 

28 

164 

^ 

20 

196 

57 

510 

8.9 

University    of 

Southern    California 

300 

4280 

8 

75 

9.3 

University    of 

Idaho 

90 

995 

2 

32 

3 

20 

3 

27 

8 

79 

9.8 

Stanford   University  370 

2132 

4 

4 

13 

215 

5 

5 

5 

80 

27 

304 

11.2 

Carnegie  Institute 

of   Technology 

304 

4060 

6 

84 

6 

119 

7 

55 

6 

79 

25 

337 

13.5 

State  College  of 

Washington 

172 

2632 

3 

13B 

10 

82 

2 

26 

4 

38 

19 

281 

14.8 

Montana  State 

College 

68 

1225 

2 

96 

5 

31 

3 

32 

10 

159 

15.9 

Rose  Polytechnic 

Institute 

16 

237 

3 

65 

3 

64 

3 

29 

9 

158 

17.5 

University    of 

Washington 

216 

7135 

6 

287 

5 

126 

3 

TOO 

19 

125 

31 

637 

20.6 

Purdue    University 

226 

2955 

11 

463 

14 

589 

12 

350 

37 

1402 

37.9 

University  of 

California 

■626 

'16620 

"14 

»677 

5 

242 

10 

226 

129 

1145 

39.4 

Georgia   School   of 

Technology 

84 

2209 

5 

400 

10 

390 

9 

165 

24 

956 

39.8 

California     Institute 

of   Technology 

Data  not 

Data  not 

Data  not 

Data  not 

Data  not 

(Throop  College) 

40 

368 

2 

available 

4 

available 

4 

available 

10 

available 

available 

i 


tJuiiiors  and  Seniors  only.  First  two  years  all  take  prerequisite  course. 

1.  The  figure  in  the  student  column  includes  registrants  in  the  affiliated 
colleges  of  law  and  medicine.  The  Berkeley  registration  is  9882.  The 
figure  in  the  faculty  column  includes  only  the  regular  members  of  the 
faculty,  it  being  almost  imiMssible  to  include  the  staffs  of  the  affiliated 
colleges. 


■■'Including    Electrical    Engineering. 

{This  figure  includes  only  the  faculty  members  listed  for  the  four  engi- 
neering departments.  The  total  of  the  figures  supplied  by  the  University 
was  183,  but  included  all  teachers  of  courses  required  of  engineering  stu- 
dents (i.e.,  mathematics,  drawing,  physics,  chemistry,  geology,  mineralogy, 
hygiene,  physical  education,  etc.),  a  body  known  as  the  "Engineering 
Council." 


ing.  Next  on  the  list,  and  virtually  first,  comes  the 
University  of  Pennsylvania  with  8.9  students  per  fac- 
ulty member,  continuing  in  increasing  rates  to  Geor- 
gia School  of  Technology,  which  has  39.8  students 
per  member  of  the  faculty,  the  average  of  the  four- 
teen being  17.5.  It  is  not  necessary  to  conclude  that 
the  universities  having  the  very  least  number  of 
students  per  faculty  member  are  best  prepared  to 
train  their  students,  as  other  conditions  may  enter  in 
which  greatly  affect  the  conclusion.  On  the  other 
hand,  it  should  not  be  assumed  that  the  universities 
having  the  highest  number  of  students  per  faculty 
member  ai'e  least  prepared  carefully  to  train  their 
students,  as  these  may  be  better  equipped  with  appa- 
ratus than  others  on  the  list. 

Increased  Engineering  Enrollment 

Another  tabiilation  is  given  which  shows  the 
rate  of  increase  in  the  engineering  enrollment  com- 
pared with  the  total  for  the  whole  of  the  universities 
and  the  percentage  increase  in  the  engineering  col- 
leges. Of  these  it  is  interesting  to  note  that  six  show 
a  much  higher  rate  of  increase  in  enrollment  in  the 
engineering  courses  than  in  the  universities  gen- 
erally, and  this  is  a  healthy  indication  for  the  elec- 
trical and  allied  industries.  As  the  electrical  indus- 
try is  increasing  in  scope  more  rapidly  than  any 
other  one  industry  in  the  country,  it  is  only  reason- 
able that  the  students  preparing  to  take  this  up  as  a 
life  work  should  increase  at  like  ratio. 

A  Broader  Engineering  Curriculum 

Within  the  scope  of  this  investigation  it  was 
impossible  to  investigate  and  compare  the  curricula 
of  the  various  colleges,  as  each  one  would  require 
a  separate  consideration  for  itself  depending  upon 
the  needs  of  the  individual  student.  But  in  order  to 
collect  the  ideas  and  obtain  the  best  advice  from 
experienced  men  of  mature  years  on  the  best  and 


most  advisable  subjects  to  be  pursued,  the  question 
was  asked  if  it  was  found  advisable  for  a  student  to 
take  a  technical  course  in  the  more  restricted  sense 
of  the  word,  with  probably  ninety  per  cent  of  his 
time  devoted  to  technical  subjects,  or  to  take  more 
general  courses;  and  if  so,  which  courses  should  be 
recommended. 

Without  fail  the  answers  to  this  inquiry  were 
that  the  student  should  not  confine  himself  to  a  tech- 
nical course,  but  should  obtain  a  broad  general  edu- 
cation along  business  engineering  lines. 

Business  engineering  would  be  defined  as  the 
study  of  courses  relating  to  trade  and  market  condi- 
tions, history,  English,  logic,  mathematics,  record 
keeping,  and  a  procession  of  subjects  directly  relat- 
ing to  the  particular  branch  of  the  industry  in  which 
the  student  desired  to  become  engaged. 

Engineers,  particularly  electrical  engineers,  for 
example,  may  be  divided  into  thr-ee  classes — detail 
engineers,  such  as  office  men,  draughtsmen,  and  oth- 
ers who  are  required  to  work  out  technical  problems 


Rate   of  Increase   in 
UNIVERSITY  Engineering  Enrollment 

Compared  with  Total  for  Univ. 


Per  Cent  Increase 


California   Institute 
of    Technology 

(Throop    College) 
Carnegie  Institute 
of   Technology 
Georgia  School  of 
Technology 
Montana   State 
College 

Rose  Polytechnic 
Purdue  University 
Institute 

Stanford   University 
State  College  of 
Washington 

Univ.  of  California 

Univ.  of  Idaho 
Univ.  of  Oregon 
Univ.  of  Penn. 
Univ.  of  South.  Cal. 
Univ.  of  Utah 
Univ.  of  Washington 


Much    higher 
About   the  same 


Higher 

Special   increase  in  Mechanical 


Enrollment    limited 


Normal — 10% 
1919-20—40% 

75%   in  3  years. 

1919-20—30% 


Higher  than  any  but  Agriculture 

Lower,  due  in  part  to  great  in- 
crease   in    no.    of    women    in     33i^%   in  3   years 
other   depts. 

Higher 

(Pre-engineering   courses   only)       40%    in   1    year 

Enrollment  limited 

About  the  same 

About  the  same  1919-20—60% 

Higher  Over  100%  in  6  yrs. 
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along  the  more  theoretical  lines ;  operating  engineers, 
who  are  required  to  fill  such  positions  as  superin- 
tendencies ;  and  engineer  executives. 

Of  the  first,  those  who  are  qualified  as  research 
engineers  have  all  the  qualifications  of  the  class  just 
mentioned,  and  others  in  addition.  The  inside  engi- 
neer is  required  to  spend  his  time  poring  over  di'aw- 
ings  and  detail  instruments.  All  large  industries  re- 
quire men  of  this  type,  who  are  painstaking  in  detail 
and  thorough  in  finish.  Such  engineers  would  not 
be  hampered  by  a  lack  of  the  general  college  training, 
but  could  well  succeed  if  graduating  fi'om  a  techno- 
logical college. 

The  ranks  of  the  army  of  superintendents  and 
operating  engineers  are  at  the  present  time  largely 
filled  with  men  who  have  not  had  the  benefit  of 
university  training,  but  it  is  conspicuously  noticeable 
that  those  men  who  are  college  trained  have  made 
far  greater  successes  in  this  branch  of  the  work. 
These  are  the  engineers  who  come  into  intimate  con- 
tact with  the  operating  force  of  the  plant.  They  are 
required  to  supervise  the  efforts  and  direct  the  ener- 
gies of  both  trained  and  untrained  workers,  and  a 
great  deal  of  human  understanding  and  sound  com- 
mon sense  is  required  of  such  engineers.  It  is  there- 
fore necessary  that  men  who  hold  these  positions 
should  receive  more  general  training  than  the  inside 
engineers,  although  since  their  gi'eatest  experience 
comes  through  the  school  of  hard  knocks  a  purely 
technical  course  in  college  would  serve  as  the  ground- 
work for  the  training  to  be  obtained  in  actual 
practice. 

The  third  group  is  that  of  the  executive  engi- 
neers. The  president,  the  vice-president,  the  general 
manager,  or  the  electrical  engineer  or  the  chief  engi- 
neer of  a  company  may  be  an  engineer  executive  in 
that  he  may  have  a  technical  training  along  the  lines 
of  the  industry  in  which  he  is  engaged.  He  must  be 
able  intellig^tly  to  discuss  technical  subjects  with 
salesmen  and  engineers  from  his  own  or  other  organ- 
izations without  requiring  that  these  be  translated 
into  popular  English.  He  must  have  so  great  a  famil- 
iarity with  the  technical  phases  that  he  can  readily 
absorb  the  essence  of  any  given  proposition  without 
study  of  the  minor  details. 
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In  this  classification  are  found  the  most  success- 
ful engineers,  both  from  a  financial  standpoint  as 
well  as  that  of  responsible  positions,  and  it  is  these 
engineers  who  require  the  most  thorough  business 
engineering  training.  Not  only  must  an  engineer 
executive  be  familiar  with  technical  problems,  but  he 
must  also  deal  with  market  and  financial  conditions; 
he  must  be  familiar  with  the  law,  so  that  he  is  able 
to  draw  up  or  readily  understand  a  legal  contract ;  he 
will  probably  be  responsible  for  the  purchase  of  large 
volumes  of  material  and  must  be  familiar  with 
metals,  fabrics  and  processes  which  enter  into  the 

t  manufacture  or  production  of  the  materials  utilized. 

I:  ■  Other  work  of  the  engineer  executive  is  to 
gather  from  his  subordinates,  such  as  the  operating 
engineers  and  the  inside  engineers,  the  various  fac- 
tors  which  enter  into  the  solution  of  a  given  pi'oblem, 
to  digest  these  and  prepare  them  in  such  a  form  as 


to  make  them  presentable  to  a  board  of  directors 
or  higher  official  not  versed  in  the  technical  phases 
of  the  subject.  It  is  therefore  necessary  that  the 
engmeer  executive  be  able  to  place  the  most  complex 
technical  subject  in  simple  terms,  understandable  by 
the  non-technical  man.  To  do  this  requires  a  study 
of  English,  and  for  such  a  man  it  would  be  better  to 
specialize  on  general  cultural  subjects,  including  the 
various  college  courses  classified  under  the  general 
head  of  English  courses,  equally  with  the  study  of 
the  technical  subjects  themselves. 

Taking  as  an  example  one  particular  branch  of 
the  college  training  which  an  engineer  receives,  such 
as  mathematics,  and  noting  its  application  by  the 
three  classes  above:  the  inside  man  is  quite  likely 
to  require  the  use  of  a  great  deal  of  mathematics, 
and  although  ninety  per  cent  of  his  work  will  be  done 
by  arithmetic,  now  and  then  it  is  necessary  for  him 
to  make  use  of  higher  mathematics  such  as  differen- 
tial and  integral  calculus ;  in  machine  design  a  great 
use  is  made  of  mathematics.  The  operating  engineer 
has  little  need  of  mathematics.  Generally  speaking, 
an  operating  engineer  may  do  all  his  mathematics  on 
a  slide  rule  unless  his  company  is  of  such  a  small 
size  as  to  require  him  to  step  into  the  branches  of 
inside  engineering  as  well  as  executive  engineering. 
The  executive  engineer  has  perhaps  the  least  use  for 
the  higher  branches  of  mathematics  of  any  of  the 
three  classes.  One  reason  for  this  is  that  an  engi- 
neer of  this  class  is  in  position  where  it  would  be 
useless  for  him  to  spend  his  time  performing  math- 
ematical feats  when  a  small-salaried  man  could  do 
equally  well. 

It  is  obvious,  then,  that  the  qualifications  for  an 
engineering  career  vary  widely  with  the  type  of 
engineering  finally  taken  up.  As  this  is  frequently  a 
matter  of  opportunity,  of  mere  chance,  or  of  tastes 
developed  after  considerable  practical  experience,  it 
is  safe  to  say  that  a  well-balanced  technical,  business 
and  cultural  course  is  the  best  preparation  the  uni- 
versity can  ofl;er  its  engineering  students. 


HYDRO  USED  FOR  TREATING  POLES 

In  a  recent  article  published  in  the  Bulletin 
of  the  Ontario  Hydro-Electric  Power  Commis- 
sion, E.  C.  Adsett,  local  manager  of  the  Hydi'o- 
Electric  Power  Commission  of  Trenton,  told  how 
the  heating  of  small  wood  preserving  plants 
a  I'electric  instead  of  by  an  open  wood  fire  has 
proved  an  economy  both  in  labor  and  in  preservative. 
This  is  due  largely  to  the  low  fire  risk  of  the  electric 
element.  The  practice  of  brush-treating  or  spraying 
poles  with  hot  preservative  undoubtedly  would  be 
more  general  today  but  for  the  difficulties  and  risks 
involved  in  the  heating  of  the  highly  inflammable 
hydro-carbon  wood  preservatives  in  a  pole  yard  with 
no  proper  facilities  for  doing  such  work. 

Using  the  electric  element  there  are  the  addi- 
tional advantages  that  the  liquid  is  kept  free  from 
ashes,  the  apparatus  is  always  ready  for  immediate 
use,  and  no  attendant  is  required  to  devote  all  his 
time  to  watching  the  fire.  To  be  most  economical, 
of  course,  the  power  should  be  used  "off  peak."     :.■: 
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The  Engineer  in  the  Making 

(The  engineer  is  destined  to  be  one  of  the  most  important  factors  in  human  progress,  and 
it  is  to  the  universities  that  the  world  is  looking  for  engineers  fitted  to  take  the  important 
places  awaiting  them.  Is  the  engineer's  training  sufficiently  broad?  Is  it  too  "practical"  or 
not  practical  enough?  The  following  symposium  gives  some  interesting  ideas  on  the  subject 
as  it  is  viewed  by  university-trained  engineers. — The  Editor.) 


What  does  the  university  gi-aduate  think  of  the 
engineering  training  he  received  in  college?  Did  it 
meet  his  needs  when  he  began  to  apply  it?  Does  a 
college  education  justify  itself  practically  or  other- 
wise? What  does  the  student  actually  want  from 
college  and  what  does  he  get  ?  The  answers  to  these 
and  other  questions  of  the  same  type  are  of  immense 
importance  to  the  engineer,  to  the  electrical  industry, 
and  to  the  community  as  a  whole. 

With  a  view  to  obtaining  some  kind  of  data  on 
the  subject,  the  Journal -of  Electricity  sent  out  three 
questions  to  a  number  of  college-trained  engineers, 
and  received  several  interesting  replies. 

More  Culture  for  the  Engineer 

Almost  unanimously  these  men  deplored  the  lack 
of  general  cultural  training  among  engineering  stu- 
dents; their  inability  to  write  clear  and  convincing 
English;  their  deficient  knowledge  of  history,  eco- 
nomics and,  in  fact,  all  branches  of  learning  not 
directly  connected  with  their  technical  work.  In 
some  cases  this  is  considered  a  result  of  laxity  on 
the  part  of  the  student ;  in  others  it  is  attributed  to 
the  nature  of  the  college  engineering  requirements, 
which  neither  include  the  cultural  courses,  nor  allow 
the  student  sufficient  leeway  to  select  them  for 
himself. 

0.  B.  Coldwell,  second  vice-president  of  the  Port- 
land Railway  Light  &  Power  Company,  writes  as 
follows : 

"After  all  has  been  said  and  written  on  the  subject,  it 
will  still  depend  upon  the  student  himself  as  to  what  he  will 
get  out  of  his  college  w'ork. 

"In  my  opinion,  the  general  run  of  engineering  students 
is  if  anything  a  little  shy  on  general  culture.  In  other  words, 
their  knowledge  of  English,  history,  art  and  other  subjects  of 
the  sort  is  hardly  broad  enough;  I  am  thinking  more  partic- 
ularly of  the  English.  The  tendency  of  the  engineering  stu- 
dent is  often  not  to  take  seriously  his  work  in  English,  with 
the  result  that  when  he  gets  out  into  practice,  he  is  unable 
to  write  a  report  in  a  manner  which  carries  with  it  the  con- 
viction which  is  usually  needed  definitely  to  settle  anything. 
I  have  come  in  contact  with  a  large  number  of  engineering 
graduates  and  I  have  found  the  above  to  be  one  of  the  prin- 
cipal handicaps  under  which  they  labor." 

In  much    the    same    vein    Charles  W.  Merrill, 

prominent  San  Francisco  metallurgist,  writes: 

"While  contact  with  business  affairs  of  the  w'orld  is  of 
importance  to  the  student,  I  do  not  feel  that  it  is  vital, 
although  I  am  in  full  sympathy  with  a  broader  university 
training  in  the  scientific  courses  than  is  usually  given  at  a 
university.  Particularly  do  I  believe  that  economics,  history 
and  philosophy  might  to  some  extent  displace  the  so-called 
practical  applications,  such  as  drilling  a  block  of  granite." 

The  Commercial  Engineer 

Another  criticism  of  university  training  centers 
around  the  specialization  in  highly  technical  subjects 
to  the  utter  exclusion  of  the  business  side  of  engi- 
neering. J.  B.  Black,  general  sales  manager  for  the 
Great  Western  Power  Company  of  California,  voices 
this  criticism  in  the  following  terms : 


"I  feel  today,  and  have  always  felt,  that  too  much  time 
is  spent  in  the  engineering  courses  in  the  university  on  highly 
technical  subjects  which  compared  with  the  time  they  require, 
are  very  little,  if  any,  use  to  the  graduate  who  may  be  en- 
gaged in  practical  engineering. 

For  the  man  who  proposes  to  engage  in  purely  technical 
activities  or  research  work  after  graduation,  these  courses 
are  no  doubt  quite  important.  But  for  the  man  who  takes 
up  any  of  the  various  forms  of  practical  engineering  or  con- 
struction work  in  my  opinion  they  prove  of  very  little  use. 

Greater  emphasis  should  be  placed  upon  courses  in  Eng- 
lish, economics,  banking,  business  law  and  practical  account- 
ing. As  you  know,  in  the  ordinary  four-year  engineering 
course  in  the  university,  very  few  electives  are  given  and 
there  is  a  natural  tendency  for  the  student  to  choose  the  so- 
called  "snap"  courses  on  account  of  the  fact  that  he  usually 
has  about  all  the  work  he  can  take  care  of  in  the  prescribed 
courses. 

I  realize,  of  course,  that  it  is  necessary  for  any  man  in 
engineering  activity,  to  have  a  thorough  groundwork  in  phys- 
ics, mathematics,  etc.,  and  believe  further,  that  there  is  noth- 
ing quite  so  effective  in  fixing  principles  in  a  student's  mind 
as  viewing  or  working  out  practical  illustrations. 

I  have  been  struck  particularly  by  the  utter  lack  of 
knowledge  of  ordinary  business  problems  on  the  part  of  the 
engineering  graduate.  It  seems  to  me  that  there  is  a  great 
opportunity  not  only  in  public  utility  business,  but  in  other 
lines  of  engineering  endeavor,  for  the  type  of  man  who  might 
be  called  a  commercial  engineer. 

I  have  three  alternative  changes  to  suggest  by  which 
the  engineering  student  may  be  able  to  acquire,  or  at  least  be 
thrown  in  position  to  acquire,  something  besides  the  "bare 
bones"  of  an  engineering  training  in  the  university. 

FIRST;  Require  that  the  engineering  student  finish  in  the  high 
schools,  a  large  part  of  the  work  now  given  in  the  first  year  or  two  at 
the  university.  This  would  release  a  considerable  amount  of  time  in  the 
four-year  course  which  could  profitably  be  devoted  to  languages,  finance 
and   ordinary  business  education. 

SECOND :  Do  away  with  the  present  four-year  course  and  insist 
on  a  five-year  course  which  would  accomplish  the  same  end  as  regards 
the  obtaining  of  increase  in  time. 

THIRD :  Set  up  an  entirely  new  course  along  the  lines  of  commer- 
cial engineering,  cutting  out  all  highly  technical  subjects  and  prescribing 
courses  in  languages,  finance  and  general  business  education.  The  present 
engineering  course  could  be  readjusted  to  take  care  of  students  who  desire 
to  follow  research  work,  etc.  This  latter  course  shouUi  be  arranged  to 
permit  of  lectures  by  men  drafted  from  the  business  world  and  should  be 
supplemented  by  trips  to  various  offices,  power  plants,  construction  pro- 
jects, and  so  forth." 

S.  Waldo  Coleman  of  the  Coast  Counties  Gas  & 
Electric  Company  is  another  advocate  of  a  broader 
basis  for  engineering  training : 

"In  considering  the  pi-oper  curricula  in  an  engineering 
course  it  is  well  first  to  consider  what  we  expect  of  the  stu- 
dent when  he  graduates.  .He  has  been  educated  largely  at 
the  expense  of  the  state  and  we  should,  first  of  all,  expect 
that  he  will  be  a  good  citizen,  and  in  the  university  there 
should  have  been  instilled  in  his  mind  a  sense  of  responsibility 
and  a  feeling  that  he  should  aid  in  the  maintenance  and  devel- 
opmjent  of  a  lawful  government.  The  people  of  the  state 
have  a  right  to  expect  that  in  view  of  his  education  he  shall 
take  the  initiative  in  constructive  citizenship. 

What  we  require  today  are  men  who  THINK,  ai-e  able^ 
to  make  practical  recommendations  and  know  how  to  accom-i 
plish  practical  things.  An  engineer  to  do  this  must,  of  necesj 
sity,  have  a  thorough  grounding  in  the  fundamentals  of  hisf 
profession.  He  should  be  able  to  express  himself  well  in  th^ 
English  language  and  for  his  recommendations  to  be  pracj 
tical  (commercially  possible  of  fulfillment)  he  should  have 
an  understanding  of  general  economics,  and  an  idea,  even 
though  faint,  of  banking  and  business  law.  Therefore, 
necessary,  we  should  even  curtail  on  some  of  the  engineering 
work,  \,hat  the  student  have  time  to  grasp  points  connected 
with  English,  economics,  banking  and  business  law. 

"Science  today,  even  that  connected  with  any  one  bra,nch 
of  the  engineering  profession,  is  so  vast  that  it  is  question- 
able whether  highly  specialized  work  in  any  branch  should  be 
attem,pted  during  the  four-year  course.     Those  who  desire  to 
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specialize  should  be  encouraged  to  take  a  post-graduate 
course.  If  it  is  considered  that  the  student  cannot  afford  to 
spend  another  year  at  the  university,  this  specialization  should 
be  left  anyway  to  the  senior  year." 

Practical  Experience 

The  contention  that  the  university  graduate  has 
a  purely  academic  training  behind  him,  and  that  he 
is  virtually  useless  until  he  has  had  practical  experi- 
ence in  the  business  and  scientific  world,  has  led 
many  to  consider  the  possibility  of  combining  college 
work  with  outside  experience,  or  at  least  bringing 
them  into  closer  contact.  In  general  this  idea  does 
not  seem  to  meet  with  unqualified  enthusiasm,  Mr. 
Charles  Merrill  stating,  as  quoted  above,  that  the 
contact  does  not  seem  to  be  vital,  adding,  however, 
that  "A  very  short  business  course,  possibly  one  hour 
a  week  for  one  semester,  with  a  few  addi'esses  by 
prominent  business  men"  would  perhaps  accomplish 
the  necessary  contact. 

In  the  belief  that  some  kind  of  contact  should  be 

maintained  between  academic  and  practical  work, 

Mr.  Coleman  makes  the  following  suggestions: 

"Students  should  be  encouraged  to  work  during  their 
vacations  in  industries  for  which  they  are  perfecting  them- 
selves. It  would  be  well  that  visits  of  the  students,  under  the 
guidance  of  a  professor,  be  made  to  industrial  plants  and 
public  work  in  the  immediate  vicinity  of  the  college,  and  that 
men  noted  in  their  professions  be  invited  to  address  the  stu- 
dents from  time  to  time." 

Considering  the  possibility  of  combining  aca- 
demic and  practical  training,  C.  R.  Weymouth,  chief 
engineer  for  C.  C.  Moore  &  Co.,  writes : 

"There  is  no  practical  manner  which  occurs  to  me  of 
solving  this  problem.  Generally  the  average  student,  who  is 
working  his  way  through  college,  must  utilize  his  vacation 
for  the  purpose  of  deriving  the  maximum  amount  of  income. 
Practical  work  in  engineering  lines  would  yield  a  compara- 
tively small  income  to  the  average  student  before  graduation. 
Those  who  are  fortunate  enough  to  be  able  to  find  work  in 
shops,  in  drawing  rooms,  or  in  the  field,  should  do  so  to  the 
extent  that  is  practicable,  but  on  the  whole  I  think  compara- 
tively little  can  be  done  with  a  student  until  after  graduation." 

A  letter  which  gives  a  comprehensive  summary 

of  a  graduate's  views,    comes  from    G.  E.  Quinan, 

chief  electrical  engineer  for  the  Puget  Sound  Power 

&  Light  Company: 

"If  the  engineering  graduate  is  to  be  something  more 
than  a  juggler  of  formula  and  a  computer  of  values;  if  he 
is  to  have  equal  opportunity  with  his  fellow  collegians  from 
the  so-called  general  culture  college  for  active  participation 
in  the  affairs  of  life,  he  must  have,  in  addition  to  his  special 
training  in  the  fundamentals  of  engineering,  a  substantial 
grounding  in  the  art  of  self  expression  and  the  science  of 
modem  business. 

In  order  of  relative  importance  I  would  place  mastery  of 
English  first,  knowledge  of  business  second  and  technical 
training  last.  The  first  twto  are  prerequisites  to  success  in 
any  line  of  work.    They  are  fundamental  and  indispensable. 

By  mastery  of  English  I  mean  the  ability  to  express 
thought  rapidly  and  clearly — the  facile  and  effective  use  of 
language.  This  can  come  only  from  acquaintance  with  Eng- 
lish literature  and  experience  in  speaking  and  writing. 

There  is  general  and  just  criticism  of  the  deficiency  of 
engineers  in  this  respect,  and  this  one  lack,  perhaps  more 
than  anything  else,  accounts  for  the  failure  of  engineers  as  a 
class  to  function  actively  in  public  life.  The  engineer  is  more 
handicapped  by  lack  of  language  than  other  men,  because  the 
subject  of  his  thought  is  often  more  difficult  of  expression, 
requiring  a  nicer  use  of  words  and  frequent  resort  to  figures 
of  speech  and  to  analogy. 

By  no  possible  process  of  reasoning  can  it  be  concluded 
that  the  engineer  will  have  less  need  of  language  than  men 
in  other  professions,  and  still  the  engineering  curricula  of 
many  colleges  provide  no  training  in  English. 

Of  almost  equal  importance  is  a  good  working  knowl- 
edge of  the  science  of  business.    Business  and  life  today  are 


almost  synonymous.  They  are  inseparably  intertwined  and 
are  mutually  interdependent.  While  engineering  has  long  de- 
pended upon  business  for  its  fruition,  the  relation  between 
the  two  has  become  so  close,  that  it  is  clear  upon  the  briefest 
reflection  that  business  could  not  exist  today  without  engi- 
neering. Not  only  is  engineering  vitally  necessary  to  busi- 
ness and  our  every  day  life,  but  it  is  predominantly  so. 

With  the  facts  as  they  are  it  may  well  be  asked  why  the 
engineer  is  so  seldom  found  at  the  head  of  a  large  business 
enterprise,  and  I  am  convinced  that  the  answer  is,  lack  of 
training.  The  curriculum  of  the  engineering  college  not  only 
provides  no  business  training,  but  its  exactions  upon  the  stu- 
dent's time  are  so  gr-eat  as  to  make  difficult  the  gaining  of 
such  training,  even  if  its  need  were  appreciated. 

By  business  training  I  mean  a  well  planned  course  of 
reading  and  lectures  on  the  science  of  modern  business. 
Prominent  among  the  subjects  in  such  a  coui'se  should  be  the 
economics  of  business,  organization  and  administration,  ac- 
counting methods,  banking  practice  and  commercial  law.  The 
object  of  the  course  should  be  to  give  the  student  a  working 
knowledge  of  business  as  it  is,  and  not  what  various  theorists 
would  like  to  make  it.  The  mechanism  and  established  prin- 
ciples of  business  should  be  presented  with  an  avoidance  of 
gossamer  theories  and  dogmatic  preachments. 

While  I  would  rate  technical  training  third  in  order  of 
importance,  it  is  on  the  principle  that  the  omission  of  any 
essential  endangers  all.  With  regard  to  technical  subjects, 
the  engineering  curricula  today  must  be  criticised  for  includ- 
ing in  the  undergraduate  course,  too  much,  rather  than  too 
little.  Let  the  B.S.  degree  signify  a  thorough  grounding  in 
principles,  and  shape  the  course  to  that  end,  leaving  the  more 
highly  specialized  Work  for  postgraduate  study,  either  in  the 
university  or  in  the  field.  Though  one  man  in  twenty  may 
come  through  a  system  of  forcing,  with  valuable  specialized 
knowledge  and  still  retain  a  healthy  body  and  level  head,  the 
remaining  nineteen  are  likely  to  be  minus  all  three.  If  the 
university  will  send  out  its  engineering  graduates  really 
equipped  in  fundamentals,  the  engineers,  her  alumni,  will 
rise  up  in  future  years  and  'call  her  blessed.'  " 

Cooperation  of  College  and  Industry 

The  professor's  viewpoint,  based  on  long  experi- 
ence with  engineers  in  the  making,  while  approving 
the  opportunities  for  practical  experience,  empha- 
sizes the  university's  special  function  of  teaching 
broad  and  accurate  thinking,  as  distinguished  from 
the  facts  acquired  by  experience.  Joseph  F.  Merril], 
Director  of  the  School  of  Mines  and  Engineering  at 
the  University  of  Utah,  writes: 

"How,  and  in  what,  should  an  engineer  be  trained? 

No  specific  answer  to  this  question  can  be  given.  Tastes, 
abilities,  circumstances,  etc.,  differ  widely.  A  first-class 
training  for  Jones  may  be  sadly  deficient  for  Smith. 

The  problem  of  engineering  education  has  been,  and  is, 
much  discussed.  Some  little  advance  undoubtedly  has  been 
made,  but  has  not  progress  been  much  retarded  by  a  failure 
to  recognize  the  truth  stated  in  the  first  paragraph  above  ? 

There  is  general  agreement  on  the  proposition  that  the 
engineering  college  should  place  emphasis  on  fundamentals. 
But  what  are  the  fundamentals?  Are  they  the  same  for 
chemicals,  civils,  electricals,  miners,  etc.  ?  Here  is  where 
agreement  is  sadly  lacking. 

But  on  one  proposition  there  is  general  agreement,  viz.: 
the  colleges  have  their  limitations.  Practical  training  can  be 
more  thoroughly  obtained  on  the  job  than  it  can  be  in  college. 
The  college  has  its  shops,  laboratories  and  fields,  to  be  sure, 
and  these  are  necessary  for  training  in  fundamentals;  but 
they  can  never  replace  the  shops  and  fields  of  industry  as 
practical  training  schools  in  industry.  Hence,  when  a  really 
practical  training  is  wanted  along  with  a  college  training,  it 
is  found  that  the  best  thing  is  for  the  college  and  the  industry 
to  cooperate. 

But  whether  formal  cooperation,  as  now  arranged  by 
some  Eastern  engineering  schools,  exists  or  not,  the  fact  is 
that  some  cooperation  in  the  training  of  engineers  does  exist 
between  all  engineering  schools  and  industry.  Engineering 
students  spend  their  vacations  working  in  the  industries,  and 
this  vacation  work  is  an  important  factor  in  their  training. 

What  kind  of  course  should  an  engineei'ing  college  give  ? 
What  should  its  content  be  ?  Briefly,  the  course  should  stress 
fundamentals,  i.  e.,  the  basic  principles  of  engineering  science. 
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and  leave  the  details  of  highly  specialized  application  to  grad- 
uate or  field  study.  The  content  should  include  considerable 
English,  especially  composition,  speaking  and  technical  wiit- 
ing,  cost  accounting,  business  organization  and  management, 
industrial  relations,  business  law  and  current  events. 

The  best  that  the  engineering  college  can  do  for  its 
students  is  to  train  them  to  think  accurately  and  to  become 
intelligent  with  respect  to  the  world  in  which  they  live,  espe- 
cially with  respect  to  that  field  in  which  they  will  serve. 
Possessed  of  the  ability  to  think  and  to  work,  the  young  engi- 
neer has  success  in  his  keeping,  provided  he  has  leai-ned  to 
live  and  work   agreeably  with   others." 

A  great  deal  more  might  be  said  on  the  subject 
of  technical  education,  but  the  incomplete  data  at 
hand  seems  to  be  in  agreement  on  several  important 


points.  While  many  graduates  have  specific  ideas 
concerning  changes  which  might  be  made  in  the  uni- 
versity curriculum,  there  is  a  general  sentiment  in 
favor  of  broader  culture  for  the  engineer,  and  also  of 
a  recognition  of  the  needs  of  the  non-technical  engi- 
neer. 

Behind  the  specific  criticisms  and  suggestions, 
there  is  an  underlying  sentiment  which  recognizes  in 
the  university  course  an  intrinsic  worth  distinct  from 
its  so-called  "practical"  value,  appreciating  it  as  a 
training  in  habits  of  thought  and  study  which  are 
fundamentally  more  important  than  an  accumulation 
of  facts. 


The  Education  of  an  Engineer 

BY  R.  W.   SORENSEN 

(The  materials  of  progress  and  the  demands  upon  technical  men  are  added  to  or  changed  ^th 
every  new  discovery.  The  familiarity  with  the  tools  of  science,  coupled  with  clear  thinking, 
a  broad  outlook  and  considerable  general  culture  must  be  the  basis  of  the  engineer's  educa- 
tion is  one  of  the  main  thoughts  brought  out  in  the  following  article.  The  author  is  professor 
of  electrical  engineering  at  the  California  Institute  of  Technology. — The  Editor.) 


Everyone  is  of  necessity  interested  in  some  form 
of  technical  education.  A  score  of  years  ago  only  a 
high  gi'ade  engineer  could  run  a  gas  engine.  Now 
laws  must  be  passed  to  keep  children  from  driving 
high-powered  automobiles.  Two  or  three  decades 
back  a  few  men  of  magical  ability  installed  electric 
lights,  repaired  electric  bells,  or  talked  over  a  tele- 
phone. Today  every  housewife  speaks  glibly  of  igni- 
tion systems,  spark  plugs,  batteries,  volts,  amperes 
and  kilowatts  while  she  makes  a  necessary  repair  to 
a  stalled  auto  along  the  road,  changes  a  broken  iron 
or  toaster  cord,  or  puts  a  new  set  of  fuses  in  the 
cut  out. 

A  generation  back,  when  these  things  were  new, 
technical  colleges  were  established  to  teach  men  the 
new  sciences  and  their  uses,  and  to  inspire  them  with 
a  desire  to  search  beyond  the  then  known  discoveries 
foi'  ones  of  even  greater  value.  Annihilation  of  time 
and  space,  on  the  land,  in  the  air,  and  under  the  sea, 
and  cost  reduction  of  life's  comforts  and  necessities 
are  the  proof  of  the  pudding.  The  technical  college 
of  our  fathers  has  justified  itself,  and  its  works 
stand  as  a  monument  to  the  romance  of  our  present 
civilization.  The  work  of  father's  technical  college 
was  after  all  not  so  different  fi'om  that  of  the  other 
departments  of  the  university,  because  the  small 
number  of  technical  fundamentals  developed  and  the 
dearth  of  adequate  technical  text  books  made  it 
necessary  to  give  the  scientific  student  a  goodly  por- 
tion of  the  orthodox  university  work  if  his  time  was 
to  be  properly  occupied. 

New  discoveries  have  been  made  one  after 
another,  men  of  science  have  specialized  and  become 
teachers.  These  teachers  love  both  their  work  and 
their  students,  and  have  a  desire  to  give  to  the  stu- 
dent the  best  possible  knowledge  of  the  subject  being 
taught.  Many  of  the  early  scientific  laws  developed 
have  stood  the  test  and  have  not  been  replaced  by 
new  discoveries.  To  obtain  time  to  learn  all  of  these 
things,  what  could  be  more  natural  than  the  intro- 
duction of  more  technical    courses  into  our  college 


curriculum  to  the  detriment  and  elimination  of  the 
non-technical  courses  ? 

This  practice  produced,  without  question,  a  su- 
perior technician,  other  things  being  equal,  than  did 
the  old  school.  Living  as  he  has  at  a  time  such  as 
has  just  passed,  the  technical  man  has  frequently 
been  allowed  to  detach  himself  from  the  things  of 
world  interest  along  other  lines  to  such  an  extent  as 
to  cause  him  real  embarrassment  at  times.  This 
only  seemed  to  make  the  situation  more  acute  and 
to  cause  too  many  scientific  and  technical  men  to 
serve  only  where  they  find  a  ready  welcome  for  the 
language  of  the  slide  rule  and  the  mathematical 
equation.  In  spite  of  these  handicaps  today's  tech- 
nical man  has  met  and  stood  the  test. 

Those  whose  business  it  is  to  serve  as  educators 
in  our  colleges  are  earnestly  confronted  with  such 
questions  as  these: 

1.  Is  a  technical  education  worth  while? 

2.  Are  our  technical  colleges  using  the  students'  time 
to  best  advantage  in  conducting  the  courses  selected? 

3.  Ai-e  the  courses  provided  for  in  the  curriculum  such 
as  to  give  the  most  advantageous  use  of  the  time  of  the 
majority  of  the  students  in  a  given  course? 

4.  Should  the  course  be  arranged  so  as  to  produce 
skilled  artisans  in  the  several  professions  or  should  it  produce 
men  versed  in  theory  only? 

5.  Should  more  than  four  years  of  a  man's  time  be 
devoted  to  his  college  work  ? 

6.  Are  the  problems  of  the  technical  man  of  the  future 
to  be  the  same  as  those  of  pre-war  time,  or  are  they  to  be 
different  for  each  generation  of  mankind? 

7.  What  high  school  courses  give  the  better  prepara- 
tion for  a  technical  college? 

Is  Technical  Education  Worth  While?  ^1 

The  other  day  an  engineer  of  ability  and  nation- 
wide reputation  said  something  like  this:  "Do  you 
know,  I  think  it  would  be  disloyal  of  me  to  express 
my  real  opinion  of  engineering  as  a  profession,  be- 
cause it  seems  to  me  that  from  now  on,  if  a  technical 
man  is  to  succeed,  he  must  use  his  technical  knowl- 
edge in  other  lines  of  business."  Some  of  us  know 
that  .years  ago  a  patent  examiner  left  the  Patent 
Bureau  of  the  United  States  Government  because  he 
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said  "everything  had  been  invented."  The  world 
never  needed  technical  inventions  as  it  does  today. 
We  are  looking  for  an  electric  motor  that  won't  burn 
up,  a  way  to  get  more  than  two  gallons  of  fuel  for 
the  automobile  at  one  time,  a  storage  battery  com- 
parable in  performance  with  other  devices,  and  other 
improvements  too  numerous  to  mention.  The  whole 
world  is  crying  for  a  scientist  to  give  us  not  only 
these  things  but  manj^  other  devices,  and  there  is 
no  limit  except  a  man's  ability  to  the  things  he  may 
yet  do  in  the  realm  of  scientific  research  and  in- 
vention. 

By  these  tokens  our  friend  was  absolutely 
wrong".  Also  he  was  right,  for  even  greater  than 
these  problems  are  some  of  the  problems  of  social, 
commercial,  and  industrial  reorganization  which 
must  be  solved.  There  is  every  reason  to  believe  that 
in  these  problems  the  engineer  should  be  foremost. 
He  is  trained  to  analyze  and  get  at  the  truth  by 
1  means  of  cold  scientific  facts.  He  has  learned  that 
{if  his  analysis  of  these  facts  is  not  correct,  he  must 
forever  live  in  the  shadow  of  an  enduring  monument 
of  concrete  or  steel,  to  which  the  people  refer  as  "an 
engineer's  mistake."  The  engineer  has  erred  in 
1  setting  up  limitations  which  have  kept  him  out  of 
'this  kind  of  service,  but  these  limitations  may  all  be 
remedied  and  the  prophecy  of  our  friend  will  be  in 
part  true  because  some  of  the  great  technical  minds 
of  the  world  will  be  called  upon  to  solve  these  prob- 
lems, which  even  though  considered  non-technical 
are  none  the  less  susceptible  of  solution  by  technical 
methods.  In  other  words,  the  war  has  done  much  to 
teach  the  technical  man  that  technical  facts  may  be 
presented  in  languages  other  than  those  of  the  equa- 
tion and  slide  rule,  and  knowing  this,  he  is  going  to 
find  ways  to  express  his  knowledge  in  these  other 
languages  which  are  better  understood  bj  the  world 
in  general. 

The  College  Curriculum 

There  are  many  things  which  affect  the  curricu- 
lum of  colleges,  not  the  least  of  which  is  geographical 
location,  and  in  all  probability  no  one  technical  cur- 
riculum which  would  be  best  for  all  technical  colleges 
could  be  selected.  It  is  the  opinion  of  many  of  our 
industrial  engineers  and  foremost  educators  that 
there  has  been  a  tendency  to  spend  too  much  of  the 
student's  time  in  teaching  special  subjects  and  trade 
tricks,  with  a  corresponding  dearth  of  time  allowed 
for  the  study  of  history,  English,  economics,  and 
other  such  general  studies  which  every  educated  man 
must  know  something  of  if  he  is  to  find  the  better 
ways  of  applying  his  technical  knowledge. 

It  is  the  opinion  of  the  author  that  our  technical 
colleges  should  not  produce  skilled  artisans,  but 
should  rather  produce  men  well  grounded  in  their 
knowledge  of  the  fundamentals  of  science  and  its 
application  and  imbued  with  the  idea  of  research, 
rather  than  perfection  of  operation.  These  colleges 
should  be  supplemented  by  institutions  in  which  the 
skilled  artisan  may  be  developed. 

Four  years  seems  to  be  the  popular  time  allotted 
to  a  young  man's  technical  education  as  conducted 
at  present,  but  there  is  a  far  greater  call  for  men 


who  have  spent  the  additional  time  required  for  a 
Master  of  Sciences  degree,  than  can  be  filled  at  the 
present  time.  Men  who  show  ability  to  handle  ad- 
vanced scientific  work,  particularly  of  a  research  na- 
ture, should  be  encouraged  to  devote  five  or  even  six 
and  seven  years  in  getting  a  thorough  preparation  to 
undertake  larger  scientific  problems.  On  the  other 
hand,  the  success  of  the  four  years  technical  course 
has  been  so  well  demonstrated  as  to  warrant  an  entry 
of  the  man  who  has  completed  one  of  these  courses, 
into  the  active  industries. 

The  problems  of  the  technical  man  of  the  future 
ai'e  to  involve  very  much  the  same  fundamentals  as 
those  of  the  past  and  those  of  the  present  time,  but 
just  as  today's  problems  of  radio,  automobiles,  air 
craft,  etc.,  are  difi'erent  from  the  problems  of  the 
development  of  the  Morse  telegi-aph,  the  steam  en- 
gine, and  the  locomotive,  so  will  the  future  problems 
be  dift'erent  from  today's.  The  man  who  knows 
scientific  fundamentals,  rather  than  scientific  art- 
craft,  and  then  in  turn  knows  how  to  tell  them  to 
those  who  do  not  know  them,  will,  when  these 
changes  come  about,  find  it  easier  to  adjust  his  life 
to  the  changes  and  thereby  be  of  gi'eatest  service 
to  mankind. 

Summary  of  Essentials 

In  conclusion,  then,  it  may  be  said  that  the 
essentials  of  a  technical  education  are : 

The  establishment  of  a  set  of  high  ideals  and  moral 
and  religious  standards. 

A  knowledge  of  men,  and  an  understanding  of  the  things 
which  make  up  the  life  of  non-technical  humanity. 

A  mastery  of  the  English  language. 

A  thorough  Icnowledge  of  scientific  and  technical  fun- 
damentals. 

A  knowledge  of  engineering  methods. 

When  all  these  are  said  and  done  we  have  an  engineer. 

"An  engineer  is  one  who  economically  directs  man- 
power, and  by  scientific  design,  uses  the  forces  and  materials 
of  nature  for  the  benefit  of  mankind." 

Appendix 

California  Institute  of  Technology  is  an  example  of  those  institutions 
which  recognized  the  change  in  times  as  soon  as  the  war  was  over,  and 
appointed  a   committee  to  determine  uix)n  its   curricula   for  the  future. 

This  committee  worked  hard  on  the  matter  for  almost  a  year  during 
which  time  weekly  meetings  were  held.  Advice  was  sought  of  the  advisory 
council  of  the  college:  John  J.  Carty.  vice-president,  American  Telegraph 
and  Telephone  Company  ;  Gano  Dunn,  president,  J.  G.  White  Corporation  ; 
Frank  B.  Jewett,  chief  engineer.  Western  Electnc  Company  ;  John  C.  Mer- 
riam,  dean  of  the  faculties.  University  of  California ;  Charles  L,  Reese, 
chemical  director,  E.  I.  DuPont  de  Nemours  and  Company,  and  other  men  of 
the  technical   profession. 

The  first  striking  action  of  the  committee  was  the  elimination  of  the 
modern  language  from  the  required  course  of  every  engineering  student. 
This  change  does  not  make  it  impossible  for  a  student  to  get  the  languages 
if  desired,  but  it  relieves  a  large  portion  of  the  student  body  free  to  devote 
their  time  to  other  things.  These  other  things,  however,  must  be  of  the 
general  studies  mentioned,  rather  than  the  technical  subjects,  more  time 
being  required  for  English,  history  and  current  topics  in  particular. 

Each  other  subject  was  taken  up  for  discussion  and  its  value  weighed 
as  compared  to  all  other  subjects  desirable  and  the  curriculum  made  up  as 
seemed  best  to  the  committee. 

As  a  result  of  this  work  the  time  of  the  course  .was  divided  as  in 
Column  "A"  of  the  following  table.  For  purixjses  of  comparison,  in  Col- 
umn "B"  there  is  given  a  table  in  which  is  shown  a  division  of  time  as 
determined  by  averaging  the  time  devoted  to  these  subjects  in  twenty-five 
of  the  leading  technical  colleges  of  the  United  States, 

PER    CENT    OF    COLLEGE    TIME 

A  B 

California   Institute    Average    Twenty-five 
Subject  of  Technology  Technical   Colleges 


Mathematics 

Physics  and   Chemistry 

English   and   General    Subjects 

Economics   and   Business 

Mechanics   and  Hydraulics 

Freshman  and  Machine  Drawing      4.46 


16.10 

12,10|   27.20 
16.90    (English    and 
languages) 

4,35 

9,00 


Engineer  Subjects 


38.00 


15 

12|  27.00 

8.00 
4,00 

10,00 
6.00 

46.00 


In  .iddition  to  the  regular  academic  work  each  student  at  California 
Institute  of  Technology  is  required  to  take  three  hours  of  physical  education 
work  under  a  competent  director. 
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DELEGATES   AT   THE   PACIFIC   COAST    CONVENTION 


A.  I.  E.  E.  Convention  at  Portland 

(TMs  report  of  the  largest  A.  I.  E.  E.  convention  ever  held  on  the  Pacific  Coast  is  rich  with 
accounts  of  discussions  which  took  place  on  such  timely  subjects  as  the  design  of  suspension 
insulators,  hogged  fuel,  railroad  electrification  and  the  power  factor  correction  on  distribution 
systems.  A  brief  account  of  the  sporting  activities  as  well  as  the  entire  convention  registration 
list  follow  the  discussion  reports. — The  Editor.) 


Vice-President  J.  B.  Fisken  called  the  Ninth 
Annual  Pacific  Coast  Convention  of  the  American 
Institute  of  Electrical  Engineers  to  order  July  21,  at 
the  Multnomah  Hotel,  Portland.  The  meeting  opened 
with  an  attendance  of  in  excess  of  one  hundi'ed  and 
fifty  which  was  greater  than  any  of  the  former  Pa- 
cific Coast  conventions.  In  the  absence  of  President 
Townley,  Mr.  Fisken  presided  during  the  convention. 
Mayor  Baker  of  Portland  extended  a  brief  welcome 
to  the  delegates  and  urged  that  they  lend  their  fullest 
cooperation  to  the  development  of  the  water  powers 
of  the  West. 

Vice-President  Fisken  urged  that  gi'eater  efforts 
be  made  to  point  out  the  benefits  that  engineers 
gained  by  attending  the  Institute  conventions.  The 
public  utilities  are  prone  to  support  other  organiza- 
tions dealing  more  with  commercial  subjects  than 
such  organizations  as  the  Institute  which  are  for  the 
benefit  of  the  engineers.  One  reason  that  such  is  the 
case  is  that  the  engineers  have  not  maintained  their 
rights. 

Secretary  F.  L.  Hutchinson  announced  that  Mr. 
Fisken  has  accepted  the  chairmanship  of  the  sections 
committee  for  the  coming  year,  and  will  therefoi'e 
continue  to  exercise  a  gi'eat  influence  upon  the  prog- 
I'ess  of  the  Institute. 

Vice-President-elect  Magnusson  recalled  the  fact 
that  this  was  the  centennial  of  some  of  the  most 
important  steps  in  electrical  history,  including  the 
work  of  Colta,  Ohm,  Faraday  and  Henry,  who  were 
with  one  exception  university  professors.  Since  that 
date  there  has  been  a  decided  change  in  research 
work  and  at  present  it  is  the  exception  when  a  dis- 
covery is  made  within  a  university,  the  more  impor- 
tant discoveries  and  developments  having  been  made 
by  the  research  departments  of  the  large  manufac- 
turing plants.     Mr.  Magnusson  was  of  the  opinion 


that  large  manufacturing  industries  could  not  live 
without  industrial  research  and  manufacturing 
would  not  grow  without  it,  therefore  since  the  Pacific 
Coast  is  doing  little  in  the  way  of  industrial  research, 
manufacturing  industries  here  will  not  make  the 
same  strides  as  in  the  East  where  the  many  well 
known  research  laboratories  are  located. 

The  insulator  papers  by  Peaslee,  by  Ryan  and 
Henline,  and  by  Peek  were  read  and  later  discussed 
together.    A  part  of  the  first  is  quoted  below. 

FACTORS  CONTROLLING  THE  DESIGN  AND 
SELECTION  OF  SUSPENSION  INSULATORS 

BY  W.   D.   A.   PEASLEE 

In  the  early  days  of  electrical  distribution  of 
power  the  insulator  problem  was  unimportant.  The 
insulator  gave  more  satisfactory  service  than  the 
rest  of  the  apparatus  essential  to  the  generation  and 
distribution  systems.  As  the  transmission  distances 
and  therefore  the  economic  transmission  line  volt- 
ages increased  the  insulator  problem  became  more 
acute.  The  first  attempt  to  meet  the  insulation  re- 
quirements of  these  higher  voltage  lines  was  an 
increase  in  the  physical  dimensions  of  the  lower  volt- 
age type  of  unit.  No  attention  was  given  at  this 
time  to  the  distribution  of  the  dielectric  field  or  its 
shape  although  the  laws  governing  the  dielectric  flux 
distribution  in  such  cases  were  well-known. 

The  conventional  type  suspension  insulator  unit, 
and  also,  to  some  extent,  the  multi-shell  pin  type 
unit,  seem  in  general  to  be  subjected  to  the  types  of 
failures  indicated  in  the  following  table : 

Mechanical  Failures 

a.  Due  to  the  use  of  materials  having  widely  different       , 
coefficients  of  cubical  expansion  as  in  conventional  cap  and  pin 
construction  which  causes  enormous  stress  under  temperature 
changes. 

b.  Due  to  mechanical  overloading. 
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C. 
d. 

a. 

b. 


Due  to  shocks  as  shooting. 

Due  to  lightning  and  power  arcs. 

Electrical  Failures      • 
Actual  electrical  puncture. 

Leakage  under  adverse  conditions  followed  by  flash- 
over  and  heavy  power  arc. 
c.     Due  to  porosity. 

The  i^equirements  to  be  met  in  the  design  of 
suspension  insulators  may  be  broadly  classed  under 
two  heading's: 

1.  The  insulator  must  support  the  line  mechanically 
with  adequate  safety  factors  under  the  most  adverse  condi- 
tions. 

The  insulator  must  insulate  the  line  with  adequate  safety 
factors  under  any  electrical  conditions  not  rendering  other 
apparatus  on  the  line  inoperative. 

The  insulator  situation  today  is  in  a  state  of 
constant  development  and  considerable  progress  may 
be  expected  in  the  near  future.  Certain  recent  in- 
vestigations indicate  that  piezo-electric  effects  may 
be  of  considerable  influence  in  porcelain  depreciation 
and  recent  developments  indicate  that  this  situation 
will  soon  be  met  in  a  very  satisfactory  manner.  Also 
some  rather  interesting  work  is  being  done  at  pres- 
ent on  the  solubility  of  porcelain  in  water  under  the 
conditions  existing  in  the  capillary  passages  connect- 
ing the  voids  of  porous  porcelain.  Investigations  are 
under  way  using  pressures  around  10,000  lb.  per  sq. 
in.  with  very  high  and  very  low  temperatures  to 
accelerate  this  action  and,  by  means  of  the  micro- 
scope, determine  from  samples  of  porous  porcelain 
that  have  depreciated  in  the  field  compared  with  the 
porcelain  subjected  to  accelerated  tests  in  this  man- 
ner, to  what  extent  this  solubility  may  be  responsi- 
ble for  increasing  porosity.  The  problem  of  very 
high-voltage  transmission  systems  is  being  studied 
and  some  new  types  of  insulators  made  up  of  rather 
special  porcelain  bodies  are  being  developed  that  will 
meet  this  situation  without  difficulty,  and  by  the 
time  there  is  money  available  to  build  any  of  the 
large  projected  extremely  high-voltage  lines,  insula- 
tor manufacturers  will  be  ready  to  meet  the  problem. 

Insulator  Deterioration 

The  subject  of  insulator  deterioration  was  discussed 
from  the  viewpoints  of  the  manufacturers  as  well  as  the 
operators.  Many  instances  were  quoted  of  insulators  having 
been  in  service  from  15  to  22  years  and  having  had  only  a 
very  small  percentage  of  failures  and  in  some  cases  no  fail- 


ures whatever.  J.  B.  Fisken  gave  an  instance  of  a  60-kv.  line 
placed  in  operation  twelve  years  ago  constructed  with  alum- 
inum conductor  which  was  protected  by  exceedingly  long 
arcing  horns  to  avoid  danger  of  burning  the  conductor  in  case 
of  short  circuits.  Owing  to  the  shielding  effect  of  these  an- 
tennae there  have  been  no  failures  whatever  due  to  the  insu- 
lators themselves.  This  is  perhaps  the  first  instance  of  insu- 
lator grading  by  means  of  antennae  shields.  M.  T.  Crawford 
of  the  Puget  Sound  Power  &  Light  Company  stated  that  an 
installation  of  Hewlett  type  insulators  had  given  no  trouble 
due  to  punctures  from  the  line  voltage  and  only  a  few  failures 
due  to  direct  lightning  strokes.  In  his  opinion  the  sm,all  area 
of  contact  between  the  metallic  link  and  the  porcelain  was 
not  good  practice.  However,  J.  C.  Clarke  pointed  out  that 
the  former  practice  of  using  steel  links  had  been  discontinued 
because  of  this  and  copper  links  substituted  which  more  nearly 
confoi-med  to  the  shape  of  the  slot  in  the  insulators,  thereby 
giving  a  greater  area  of  contact.  Professor  Ryan  stated  that 
one  cause  of  trouble  due  to  the  condition  Mr.  Crawford  had 
in  mind  was  that  the  iron  ionized  and  ions  were  driven  into 
the  surface  of  the  porcelain,  but  that  copper  was  not  subject 
to  this. 

Shielding 

Although  the  results  noted  by  Ryan  and  Peek  indicate 
that  shielding  has  a  very  marked  effect  upon  the  reduction  of 
the  unit  duty  of  those  insulators  in  a  string  which  are  nearest 
the  line,  there  were  those  who  were  of  the  opinion  that  an 
increase  in  the  number  of  units  would  be  the  best  solution 
for  the  insulation  of  lines  having  a  voltage  of  220  kv.  and 
higher. 

According  to  E.  R.  Stauffacher,  of  the  Southern  Cali- 
fornia Edison  Company,  the  Big  Creek  lines  will,  within  the 
next  two  or  three  years,  be  operated  at  220  kv.  The  problem 
of  line  insulation  is  one  which  will  be  determined  by  field 
investigation  of  the  different  arrangements  of  insulator 
strings,  number  of  units,  and  methods  of  shielding.  The  most 
feasible  method  of  supporting  the  center  wire  which  passes 
through  the  towers  appears  to  be  by  means  of  two  strings 
arranged  in  either  V  shape  or  inverted  V  shape.  Professor 
Ryan  will  immediately  proceed  to  investigate  the  various  com- 
binations possible  for  use  on  this  line. 

Porosity 

The  manufacturers'  agents  claim  that  porosity  has  been 
entirely  eliminated  in  present  day  insulators.  Mr.  Peaslee 
pointed  out  that  between  firing  limits  of  1250°  and  1450°  C. 
porosity  was  reduced  to  zero,  while  above  and  below  the  val- 
ues given,  porosity  would  result.  W.  A.  Hillebrand  pointed 
out  that  porcelain  is  composed  of  three  substances,  quartz, 
feldspar  and  clay.  In  vitrification  the  feldspar  melts  and 
acts  as  a  binder  for  the  quartz,  the  clay  being  decomposed. 
Vitrification  means  that  the  interstices  are  filled  by  the 
molten  feldspar — too  low  a  temperature  resulting  in  improper 
vitrification  and  too  high  a  temperature  causing  a  formation 
of  nitrogen  which  caused  bubbles.  Satisfactory  vitrification 
can  be  obtained  not  alone  by  proper  temperature,  but  must  be 
preceded  by  uniformity  in  the  processes  prior  to  firing. 
Within  the  last  five  years  practically  no  porous  insulators 
have  been  marketed. 

In  the  testing  of  insulators  W.  E.  Hawley  of  the  Locke 
Insulator  Company  stated  that  under  a  pressure  of  13,000  lb. 
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per  sq.  in.  no  penetration  of  fuchsine  dye  could  be  detected 
by  microscopic  examination.  Mr.  Peaslee  stated  that  efforts 
had  been  made  to  determine  quantitatively  degrees  of  porosity 
less  than  a  few  hundreds  of  one  per  cent,  but  that  efforts  had 
failed  to  give  any  results  at  these  low  percentage  porosities. 

Testing 

The  records  of  one  of  the  Portland  Railway,  Light  & 

Power  Company  lines  were  given  which  showed  that  after  two 

years'  service  12%  of  the  units  were  found  defective  and  after 

an  additional  period  of  six  years  7%  were  found  defective. 
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Curve  illustrating  results  of  the  fuchsine  method  of  testing  porosity,  which 
guards  against  any  errors  in  raw  materials  or  reading  of  the  pyrometers, 
that  might  cause  porosity  through  firing  outside  of  the  permissible  range. 

In  these  tests  all  insulators  over  100  megohms  were  left  on 
the  line.  The  testing  was  done  by  means  of  a  1000-volt,  200- 
megohm  scale  megger.  J.  C.  Clarke  of  the  General  Electric 
Company  questioned  the  use  of  meggers  such  as  these  in  that 
the  resistance  of  an  insulator  based  on  the  specific  resistance 
of  porcelain  should  range  from  500,000  to  1,000,000  megohms. 
Professor  Ryan  agreed  with  this  contention  and  felt  that  any 
insulator  meggering  less  than  2,000  megohms  should  be  re>- 
placed. 

It  was  urged  that  the  institute  redraw  their  insulator 
specifications  in  order  that  there  might  be  greater  uniformity 
in  the  ratings  of  similar  insulators  of  different  manufacture. 

In  the  specification  of  high  frequency  testing  Professor 
Ryan  showed  that  the  frequency  was  of  probably  less  effect 
than  the  interval  between  the  impulses  and  the  intervals 
should  be  specified  as  well  as  the  frequency. 

The  effect  of  vibration  upon  the  life  of  porcelain  was 
discussed  and  Mr.  Peaslee  stated  that  his  tests  of  impacts  on 
insulators  and  porcelain  samples  running  into  11,000,000  or 
12,000  000  impacts  had  shown  no  effects  whatever  upon  the 
porcelain  structure.  Providing  the  porcelain  is  not  stressed 
to  the  ultimate  limit  there  appears  to  be  no  damage  done  by 
any  stresses  of  less  magnitude,  no  matter  how  often  repeated. 

Since  porcelain  contains  quartz  and  quartz  displays  a 
very  marked  piezo-electric  effect  there  might  be  the  likelihood 
that  internal  stresses  would  be  developed  from  this  effect. 
Professor  Ryan  pointed  out,  however,  that  a  1-in.  cube  of 
quartz  under  a  tension  of  500  volts  expanded  l/20th  of  the 
length  of  a  wave  of  sodium  light.  Inasmuch  as  a  wave  of 
sodium  light  has  a  length  of  1/50,000  inch,  the  magnitude  of 
the  effect  was  too  slight  to  cause  appreciable  mechanical 
results. 

HOGGED  FUEL 

Discussion  of  Mr.  Corbet's  paper  on  hogged  fuel 
brought  out  the  opinion  that  as  yet  hogged  fuel  is  not  suffi- 
ciently reliable  to  be  used  exclusively.  According  to  Mr. 
Merwin  of  Portland  many  interruptions  of  fuel  supply  within 
a  plant  are  due  to  a  breakage  on  the  conveyor  system,  and 
the  Northwestern  Electric  maintains  heated  oil  under  pres- 
sure for  quick  change-over  which  can  be  effected  in  two 
minutes.  He  stated  that  the  oil  burned  in  hogged  fuel  fur- 
naces gives  a  lower  efficiency  than  in  fuel  oil  furnaces.  The 
conveying  of  hogged  fuel  is  usually  done  by  chain  conveyors 
with  metallic  or  wooden  flights,  although  the  Northwestern 
Electric  has  had  good  results  from  belt  conveyors  two  feet 
wide  running  three  hundred  feet  per  minute  at  a  thirty-degree 
angle,  with  the  fuel  fed  in  a  constant  stream  on  to  the  belt, 
sixty  units  of  200  cu.  ft.  being  handled  per  hour.  Mr.  Mer- 
win expressed  his  conviction  that  hogged  fuel  will  not  ignite 
spontaneously  although  the  accumulation  of  fine  dry  dust 
m,ust  be  removed  from  ledges  and  walls.  An  incandescent 
lamp  resting  against  a  dust-covered  wall  had  been  known  to 
start  a  fire. 

J.  H.  Polhemus,  general  manager  of  the  Fort  of  Port- 
land, stated  that  on  a  dredge  hogged  fuel  achieved  a  saving 
of  $3,000  monthly,  and  that  10,000  lbs.  evaporation  per  unit 
of  fuel  had  been  obtained.  Seven  pounds  evaporation  per 
hour  per  square  foot  heating  surface  was  given  as  a  good 
performance  for 'hogged  fuel. 

Mr.  Hayward  pointed  out  the  possibility  of  mill  refuse 
coming  to  be  used  to  produce  alcohol,  although  Mr.  Corbett 


stated  that  the  cost  was  too  great  to  make  it  a  subject  for 
present  consideration. 

The  opinion  was  expressed  by  Mr.  Merwin  and  Mr.  Cor- 
bet that  short,  straight  grate  bars  were  preferable  to  any 
others,  and  that  no  difficulty  would  result  from  distortion  if 
sufficient  supports  were  provided,  and  the  ash  pits  flooded  to 
reduce  temperature  of  lower  surface  grates.  Stokers  were 
considered  too  expensive  at  the  present  prices  of  fuel. 

Mr.  Corbet  maintained  that  moisture  content  was  inde- 
pendent of  climatic  conditions,  but  was  entirely  dependent  on 
the  kind  of  wood  and  the  treatment  before  hogging.  Some 
mx)isture  was  preferable  as  extremely  dry  wood  fleshed  in 
furnaces  and  introduced  an  undesirable  hazard  in  storage. 
A  mixture  of  wet  fuel  with  refuse  from  kiln  dry  wood  gave 
the  best  firing  results. 

RAILROAD  ELECTRIFICATION 

Much  of  the  discussion  of  Mr.  Beeuwkes'  paper  centered 
around  the  question  of  standardization  of  voltage.  The  gen- 
eral opinion  seemed  to  be  that  there  was  at  present  no  basis 
for  standardization.  It  was  thought  that  3000  volts  was  most 
economical  for  single  track  lines,  1500  volts  for  two-track 
lines,  and  for  four-track  lines  even  150  volts.  These  voltages 
are  such  that  doubling  or  quadrupling  track  would  permit  of 
ready  cut-over  of  equipment  for  lower  voltages.  Statements 
were  made  to  the  effect  that  there  is  no  real  necessity  for 
standardization  between  different  roads,  although  locomotives 
are  capable  of  running  nearly  one  thousand  miles  without 
stopping.  Mr.  Beeuwkes  stated  that  the  cost  increase  in 
changing  voltage  from  3000  to  5000  would  be  greater  than  the 
saving  of  feeder  copper  for  handling  5000  ton  trains. 

Opinion  was  unanimous  that  railroads  should  purchase 
power  from  power  companies  in  that  more  feed  points  would 
be  obtainable,  and  that  the  comparatively  small  amounts  of 
power  demanded,  providing  limiting  devices  were  installed, 
would  not  be  such  as  to  cause  excessive  peaks  on  a  power 
system  of  normal  size.  Furthermore,  the  diversity  of  a 
railroad  load  operating  at  approximately  sixty  per  cent  load 
factor  would  be  very  desirable  for  the  power  company. 

It  was  held  that  transmission  lines  paralleling  track 
should  be  owned  by  the  railroad,  Mr.  Beeuwkes  pointing  out 
that  trolley  maintenance  crews  could  maintain  transmission 
lines  at  minimum  additional  expense.  Mr.  Pratt  of  the  Mon- 
tana Power  Company  agreed  with  this  but  thought  the  power 
company  should  pay  for  the  value  of  tying  their  own  stations 
together  and  for  supply  to  other  consumers  fed  from  railway 
transmission  lines.  According  to  Hayward  of  Vancouver, 
railway  transmission  lines  should  not  take  the  place  of  trans- 
mission busses. 

A  further  argument  for  railway  ownership  of  transmis- 
sion lines  was  that  control  of  switching  is  thereby  retained 
by  the  railroad. 

According  to  J.  C.  Clarke,  some  Western  railroads  have 
maintained  that  power  companies  could  not  accommodate 
swings  caused  by  heavy  trains,  but  as  this  is  now  proved  in- 
correct, these  railroads  must  proceed  with  electrification  to 
conserve  fuel  oil. 

It  was  stated  that  electrification  will  postpone  double 
tracking  for  from  ten  to  flfteen  years,  and  that  the  interest 
on  the  second  track  for  that  period  would  overbalance  the  cost 
of  electriflcation.  Mr.  Beeuwkes  said  that  the  expense  of  six 
months'  operation  of  one  division  of  the  C.  M.  &  St.  P.  Rail- 
road was  $113,000  as  against  $270,000  for  fuel,  but  that  any 
road  could  calculate  exactly  the  possible  savings  under  any 
given  condition.  Comparative  costs  of  train  and  enginemen 
expense  and  wages  he  gave  as  48,000  for  electric  and  85,000 
for  steam  in  six  months.  The  repairs  for  steam  locomotives 
doubled  that  for  electric  locomotives.  A  further  reduction 
in  costs  will  be  effected  on  the  C.  M.  &  St.  P.  by  the  installa- 
tion of  automobile  substations. 

POWER  FACTOR  CORRECTION   ON   DISTRIBUTION 

SYSTEMS 

In  the  discussion  of  the  paper  on  this  subject  by  D.  M. 
Jones,  the  opinion  was  expressed  that  engineers  and  operators 
should  encourage  the  use  of  the  term  reactive  or  inductive 
factor  rather  than  power  factor,  as  a  few  per  cent  reduction 
of  the  power  factor  means  a  great  increase  in  reactive  com- 
ponent. The  reduction  of  power  factor  from  unity  to  99% 
gives  an  increase  of  14%  in  reactive  component. 

In  some  cases  power  companies  charge  their  customers 
for  low  power  factor,  and  in  others  they  assist  the  consumers 
to  carry  expen.se  of  installing  synchronous  motors  to  raise 
power  factor.  The  Utah  Power  Company  has  installed  many 
synchronous  motors  in  low  head  pumping  plants,  and  as  these 
have  simple  starting  arrangements  they  are  as  easy  to  put 

(Continued    on    page    142) 
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Electric  Power  Consumption,  C.  M.  &  St.  P.  Railway 

BY    REINIER  BEEUWKES 

(The  economies  of  railroad  electrification  are  among  its  most  interesting  features,  and  the  fol- 
lowing details  of  the  distribution  and  consumption  of  power  on  the  electrified  divisions  of  the 
Chicago,   Milwaukee  &   St.   Paul   Railway   provide  a  valuable  compilation  of  data  on  the  subject. 

The  paper  is  one  of  those  presented  at  the  A.  I.  E.  E.  convention  in  Portland  this  month;  its 
author  is  electrical  engineer  for  the  Chicago,  Milwaukee  &  St.  Paul  Railway  Co. — The  Editor.) 

Power  for  the  electrical  operation  of  the  Chicago,  60%,  payment  is  made  on  basis  of  the  actual  kw-hr. 

Milwaukee  &  St.  Paul  Railway  between  Harlowton,  consumed,  the  rate  being  5.36  miles  per  kw-hr.    The 

Mont.,  and  Avery,  Ida.,  is  delivered  to  the  transmis-  demand  is  controlled  for  each  division  by  means  of 

sion  system  of  the  railway  in  the  form  of  100,000-  a  so-called  Power  Indicating  and  Limiting  system, 

volt,  3-phase,  60-cycle  current,  and  is  supplied  under  which,  on  the  Rocky  Mountain  Division,  was  put  into 

two  separate  contracts,  one  for  the  Rocky  Mountain  operation  early  in  the  year  1918  and  on  the  Missoula 

Division,  extending  from  Harlowton  to  Deer  Lodge,  Division  a  few  months  ago.    Briefly,  this  system  is 

and  the  other  for  the  Missoula  Division,  extending  so  arranged  as  to  indicate  and  record  at  the  dispatch- 

from  Deer  Lodge  to  Avery.  er's  office  at  Deer  Lodge  the  total  kilowatts  or  de- 

The  railway  transmission    line    of    the  Rocky  mand  being  supplied   in  any  instant    by  the  power 

Mountain  Division  extends  from  Two  Dot  substation  company  to  the  railway  company,  and  to  prevent  the 

to  the  Morel  substation,  a  distance  of  184  miles,  the  maximum  demand  from  exceeding  a  certain  amount 

former  point  being  12  miles  from  Harlowton,  the  as  determined  by  the  "demand  setting  made  by  the 

eastern  terminus  of  the  division,  and  the  latter  point  dispatcher,"  this  limiting  action  being  secured  by 

■  17  miles  from  Deer  Lodge,  the    western  terminus,  lowering  of  the  substation  d.c.  voltage  and  therefore 

Power  is  delivered  by  the  power  company  at  the  Two  of  the  train  speeds. 

Dot,  Josephine,  Piedmont,  Janney  and  Morel  sub-  The  percentage  of  time  when  the  limiting  action 

stations.    The  railway  transmission  line  of  the  Mis-  will  take  place  will,  for  a  given  amount  of  business, 

soula  Division  extends  from  Gold  Creek  substation,  depend  on  the  demand  setting  and  on  the  possibilities 

1814)  miles  from  Deer  Lodge,  a  distance  of  180  miles,  of  spacing  the  trains  so  that  as  few  as  possible  will 

to  the  substation  at  Avery,  the  western  terminus  of  at  one  time  be  operating  on  the  heavier  gi-ades,  the 

the  division  latter  matter,  except   as   regards   passenger   trains 

Substation  System  ^^^  certain  time  freights,  being  to  a  considerable 

,    ,    ,.                    ,     ,.   .  .                    J  ,  extent  m  the  hands  of  tram  dispatchers.    The  slow- 

Seven  substations  on  each  division  are  used  to  ^^  ^^^  ^^.^.^      ^^^^  ^^  ^^^^.^^  ^.^^^j^^  .^  .^_ 

convert  the  100,000-volt  alternating  current  of  the  ^^.^^^^^  ^^,^.^  ^^^  enginemen's  expense  and  increased 

transmission  line  to  the  3,000-volt  direct  cun-ent  used  ^^^  .^         .       ^^.^.^^  ^^^^.  ^j^^  ^.^^^^  ^^^^  ^  p^.^p^^. 

for  traction  purposes.    The  rated  capacities  of  these  ^^j^^^^  ^^^^  ^^  ^^^.^^^  j^^^^,^^^  ^^.^  increased  ex- 

stations  are  as  lollows .  pense  and  the  saving  in  power  cost,  determining  upon 

Substations                    Transformers               Motor-Generators  ^j^g   jjj^J^   Setting  aCCOrdlngly.       The  follOwlug  tabula- 

Rocky  Mountain  Division  ,.                -n        •                   •  i              n    ii                          j.                 /?   j  •            j.i 

Two  Dot 2-2600  kva.              2-2000  kw.  tion  Will  give  au  idea  of  the  percentage  of  time  the 

Loweth  2— 2B00    '■               l~l'i^°  ',',  limiting  action  takes  place  with  average  kw.  load  and 

Josephine    2 — 2500                                2 — 2000  ,,.                      .tjiji-                        i             i-          i             t 

Eustis  .'. 2—2500    ;;               2—2000  ;;  settings  as  indicated,  this  percentage  being  based  on 

janw"*  3—1900    "                3—1600  "  thc  number  of  hours  the  limiting  system  was  actually 

Morel  2-2500    "                2-2000  "  -^  service. 

Missoula   Division 

gt'J^r''- :Z-    1=^^^  '"''•                     UlT^-  Month                Limit  Settin.                     Av..  Month..                  ™^ 

Primrose    2-2500      "                         2-2000    "  ^''-                                "place 

Tarkio    2—2500      "                       2— 200O    "  Actual                              riace 

Drexel                             2—2500      "                         2—2000    "  July,     1918                     12.000                                  8.020                                    13.0 

East  Portal   3—2500      "                         3—2000    "  Aug..       "                         12,000                                  7,820                                    15.5 

Avery                               3—1900      "                         3—1600    "  Sept.,      "                        12,000                                   6,675                                      8.2 

May,     1919  14,000  7,840  4.62 

There  is  an  insulated  air  gap  in  the  trolley  in  ^^^^;_    '..               \){lll                     8,23?                       gjo 

front  of  each  substation  separating  the  trolley  sys-  Oct.,     ;;               14,000                     8.420                      lo.es 

tem  west  of  the  substation  from  that  east  of  the  sub-  Feb.','  1920             imoo                     8,625                        2.40 

station,  that  is,  portions  east  and  west  of  the  sub-  Apr.','    ■■                leiooo                     sieso                        1.90 

stations    are    fed,    respectively,    through    separate  Power  Consumption  for  Freight  and  Passenger 

feeder  breakers.    There  is  also  an  insulated  air  gap  Service 

at  the  beginning  and  end  of  every  passing  track   so  ^^  arriving  at  the  amounts  chargeable  for  power 

that  by  means  of  a  section  switch  installed  m  the  ^  ^^^^^  ^^^  different  respective  classes  of  train  serv- 

feeder  at  the  gap  the  district  between  any  two  gaps  ^^^  ^^^^j  ^^,_^^,^  ^^  ^^  p^j^  ^^^.^  ^^^^  j^^  ^^^  ^^^^^^ 

may  be  isolated  m  case  of  trouble  so  as  to  permit  j.^^_j^^,    ^^.  ^^^^  increased,  if  necessary,  to  corres- 

operation  up  to  the  location  of  the  open  switches.  p^^^  ^^  ^  minimum  60%  load  factor,  is  taken  and 

Contract  for  Power  Supply  from  it  is  deducted  the  kw-hr.  metered  against  sub- 

The  terms  of  the  power  contracts  are  similar,  station  lighting,  auxiliai-y  power,  signal  system  sup- 

and  each  provides  for  a  minimum  payment  on  basis  ply,  etc.,  amounting   to  about    one    per    cent.     The 

of  a  60%  load  factor.    Where  the  load  factor  exceeds  remaining  kw-hr.  is  then  split  against  the  different 
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Month 

Thousands 

Net 

Kw 

-Hr.  per  Thousand  Gross 

Ton 

Miles 

Load 

Cost.  Kw-Hr 

Gross  Ton 

Trai 

Train 

Factor 

per  Thons. 
Trailing 

Miles 

At  High 

At  Loco- 

At High 

At  Loco- 

Trailing 

Tension 
Bus 

motive 

Tension 
Bus 

motive 

Gross  Ton 
Mi.,  Cents 

FREIGHT  SERVICE: 

ROCKY    MOUNTAIN    DIVISION 

Jan. 

98,478 

47.8 

36.3 

41.2 

31.3 

63.7 

25.7 

Feb. 

79,869 

43.1 

27.3 

37.3 

23.6 

57.7 

24.0 

Mar. 

118,297 

39.0 

29.3 

33.9 

26.5 

65.3 

20.9 

Apr. 

121,646 

38.5 

25.6 

33.1 

22.0 

61.2 

20.7 

May 

124,395 

36.5 

26.1 

31.7 

22.6 

56.0 

20.9 

June 

122,264 

36.7 

26.2 

31.7 

22.9 

56.4 

20.9 

July 

120,723 

36.7 

23.3 

31.6 

20.9 

55.4 

21.3 

Aug. 

111,092 

40.9 

27.2 

34.9 

23.2 

54.6 

22.4 

Sept. 

115,787 

39.7 

25.6 

34.1 

22.0 

58.8 

21.7 

Oct. 

108,920 

45.8 

29.2 

39.4 

25.1 

60.0 

23.6 

Nov. 

86,267 

44.0 

29.6 

37.7 

25.3 

50.9 

27.8 

Jan.-Nov., 

Avgs. 

40.5 

27.7 

34.8 

23.8 

57.3 

22.5 

MISSOULA 

DIVISION 

Jan. 

87,598 

44.3 

29.9 

38.6 

26.1 

23.8 

Feb. 

73,481 

39.8 

26.2 

35.2 

23.2 

21.7 

Mar. 

103,613 

40.3 

25.8 

35.6 

22.8 

21.6 

Apr. 

109,133 

38.5 

25.4 

34.1 

22.4 

20.2 

May 

118,331 

■     37.9 

26.1 

33.5 

22.2 

20.3 

June 

116,660 

37.8 

25.6 

33.3 

22.5 

20.3 

July 

106,045 

38.1 

26.0 

33.5 

22.0 

20.4 

Aug. 

101,017 

38.8 

24.6 

34.3 

21.8 

20.8 

Sept. 

99,578 

38.5 

26.9 

34.1 

22.9 

20.6 

Oct. 

100,504 

40.0 

27.1 

35.3 

23.9 

21.4 

Nov. 

78,459 

45.3 

29.5 

39.2 

25.6 

24.3 

Jan. -Nov., 

Av 

gs. 

39.7 

26.3 

35.0 

23.1 

21.3 

ROCKY   MOUNTAIN   AND   MISSOULA   DIVISIONS    COMBINED 

Jan.-Nov. 

2,302,507 

40.1 

27.1 

34.9 

23.5 

21.9 

Jan.-Dec. 

2,476,085 

22.3 

PASSENGER 

SERVICE: 

Jan.-Nov. 

340,480 

56.8 

38.7 

39.7 

27.1 

38.4 

Jan.-Dec. 

378,080 

38.1 
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These  figures  are  given 
merely  to  show  the  results 
which  are  at  present 
being  obtained  since  it  is 
expected  that  considerable 
improvement  will  be 
effected  in  maintenance 
method  which  will  tend 
to  reduce  costs. 


classes  of  train  sei-vice,  freight,  passenger  and  non- 
revenue,  in  proportion  to  the  total  net  kw-hr.  read- 
ings obtained  for  these  respective  services  from  watt- 
meters installed  in  the  locomotives.  These  readings 
are  taken  by  the  engine  crew  on  entering  and  leaving 
the  engine  on  a  form  provided  for  the  purpose,  and 
a  record  of  the  power  consumption  of  each  train  is 
thus  obtained.  The  readings  are  referred  to  as  "net" 
readings,  as  they  represent  motored  energy  less  re- 
generated energy. 

The  ratio  of  the  total  net  locomotive  wattmeter 
readings,  all  services,  to  the  total  actual  kw-hr.  input 
to  system  chargeable  to  locomotives  for  the  various 
months  of  1919  and  for  the  whole  year  is. given 
below : 


ROCKY  MOUNTAIN   DIVISION 


MISSOULA   DIVISION 


t4£'e 

w     « 

=?     .-• 

1 

11- 

11- 

.2 

a 

Jan. 

6,381,233 

4,838,480 

76.9 

5,540,681    - 

3,753,430 

67.6 

Keb. 

4,610,607 

2,921,840 

63.3 

4,107,960 

2,702,710 

65.8 

Mar. 

5,795,859 

4,351,126 

75.2 

5,412,048 

3,469,120 

64.2 

Apr. 

5,949,840 

3,962,650 

66.6 

6,429,932 

3,574,080 

65.8 

May 

6,803.455 

4,146,517 

71.4 

5,745,397 

3,795,770 

66.2 

lune 

6,662,650 

4,100,810 

72.3 

5,697,785 

3,863,590 

67.6 

July 

5.744,738 

3,794.940 

66.2 

5.318,692 

3.606,630 

66.8 

A.ug. 

5,648,816 

3,755,280 

66.5 

5,133,008 

3,265,820 

63.4 

Sept. 

5,892.430 

3,799,830 

64.5 

5,102,562 

3,434,010 

67.3 

Oct. 

6,222,486 

3,971,149 

63.8 

5,389,883 

3,654,966 

67.8 

Nov. 

5,095,937 

3,425,468 

67.2 

4,879,130 

3,181.456 

66.2 

Uec. 

6,809,976 

3,830.870 

65.8 
68.3 

4,971,601 

3,382,700 

67.9 

68,618,026 

46,898,850 

62,728,579 

41,563,271 

66.3 

As  there  are  no  wattmeters  installed  in  the 
direct  current  side  of  the  substations,  a  ratio  for  net 
substation  output  to  system  input  or  to  locomotive 
input  is  not  obtainable.  There  are,  however,  watt- 
meters in  the  circuits  of  the  individual  motor- 
generator  sets,  and  the  following  table  will  be  of 


interest  in  showing  the  manner  in  which  the  energy 
is  distributed  among  the  respective  substations,  av- 
erage kw.  being  used  for  convenience  instead  of  total 
kw-hr.,  and  the  whole  of  the  year  1919  being  taken. 


ROCKY  MOUNTAIN  DIVISION 
Substation  *TotaI     **Per  Motor-Gen. 
Avg.    Annual    Kw.    Input 
Net  to  Motor-Genrs. 


MISSOULA  DIVISION 
Substation  *Total     **Per  Motor-Gen. 
Avg.    Annual    Kw.    Input 
Net  to  Motor-Genrs. 


Two   Dot 

895 

813 

Gold  Creek 

1150 

1128 

Lowetfa 

962 

783 

Ravenna 

915 

1115 

Josephine 

1014 

1013 

Primrose 

908 

925 

Eustis 

1022 

1016 

Tarkio 

843 

803 

Piedmont 

1218 

617 

Drexel 

790 

778 

Janney 

1390 

669 

East  Portal 

1390 

778 

Morel 

1047 

1072 

Avery 

812 

623 

System 

System 

Total 

7648 

Total 

6808 

♦Total  kw-hr.  in  year ;  8856  hrs.  being  taken,   as  four  days  in  Decem- 
ber are  included. 
**Total  kw-hr.  running  hrs.  of  motor-generators. 

The  figures  below  show  for  the  year  1919  the 
net  kilowatt-hours  per  thousand  gi'oss  ton  miles  for 
freight  revenue  service  and  passenger  service,  respec- 
tively, and  corresponding  cost  of  these  kilowatt-hours 
at  the  high  tension  bus  or  point  of  delivery  of  the 
power  to  the  railway  system.  The  lesser  consump- 
tion of  energy  during  the  summer  months  as  com- 
pared with  the  winter  months  will  be  noted.  The 
figure  for  the  passenger  service  are  approximate,  as 
the  ton  mile  data  is  based  on  the  assumption  of  an 
average  weight  per  car,  no  record  of  the  particular 
cars  handled  in  the  separate  trains  being  available: 

1.  Cost    per    Thousand    Gross    Miles     trailing     freight    as    actually 

distributed  In  accounts 28.8c. 

2.  Cost  per   Thousand    Gross   Ton    Miles   train   freight    as    actually 

distributed  in   accounts   24.9c 

3.  Cost   per  Thousand   Gross   Ton   Miles   trailing   freight    on   basis 

distribution  in  proportion  to  freight  kw-hr 30.2c 

4.  Cost    per   Thousand    Gross     Ton     Miles     train    freight   on   basis 

distribution  in  proportion  to  freight  kw-hr 26.2c 

5.  Cost  per  actual  kw-hr.   delivered  to  locomotives l.U- 

The  above  unit  figures  include  the  cost  of  power. 

(Continued    on    page    145) 
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Problem  Course  in  Electricity 


BY  H.  H.  BLISS 


(To  be  able  to  make  the  simple  calculations  in  connection  with  current  and  power  is  an  asset  even 
to  the  electrical  man  who  is  not  directly  concerned  with  the  technical  side  of  the  industry.  Fol- 
lowing is  the  second  of  a  series  of  articles  aiming  to  cover  this  ground  by  means  of  practical 
electrical  problems.  The  author  is  supervisor  of  the  department  of  vocational  education  of 
Nevada.— The  Editor.) 


METERING  CURRENT  AND  PRESSURE 

Measuring  Current  Flow. — In  investigating  the 
flow  of  electric  current,  it  is  helpful  to  think  of  meas- 
uring the  flow  of  a  current  of  water,  an  operation 
closely  analogous.  The  device  known  as  the  "Pitot 
tube"  (Fig.  A)  is  sometimes  used  for  this  purpose. 
Through  holes  in  the  wall  of  a  water  pipe  are  in- 
serted the  ends  of  a  U-shaped  glass  tube  which  con- 
tains a  liquid  slightly  heavier  than  water  —  say 
orthotoluidine.    One  end  of  the  tube  points  upstream 


PtPE 


Pitot 

Heai/yr 
Liquid 

Fig.   A. — The  "Pitot"   tube  for  measuring  the  flow  of  a  current  of  water. 


\ymof 

Pump 
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Fig.  B. — Pitot  tube  installed  to  measure  the  flow  from  a  centrifugal  pump 
to    a  turbine. 

and  the  other  across  the  current.  It  is  found  that 
the  liquid  is  depressed  in  one  side  of  the  tube  by  an 
amount  d  which  depends  upon  the  rate  of  flow  of 
the  water.  Hence  it  is  possible  to  mark  or  "cali- 
brate" the  tube  so  as  to  tell  at  a  glance  how  many 
gallons  per  second  are  flowing  in  the  pipe.  This, 
then,  is  metering  a  current  of  water. 

Fig.  B  shows  a  Pitot  tube  installed  to  measure 
the  flow  from  a  centrifugal  pump  to  a  turbine.  With 
the  arrangement  indicated  the  water  returns  again  to 
the  pump.  Closing  valve  V  would  stop  the  flow 
entirely.  The  Pitot  tube  would  then  read  zero,  as 
the  liquid  would  stand  level  in  the  two  sides  of  the  U. 

In  Fig.  C  a  generator  sends  current  through  an 
ammeter  to  a  coil  of  wire  when  the  switch  S  is  closed. 
If  the  circuit  is  interrupted  anywhere  the  current 
cannot  flow,  and  the  meter  I'eads  zero.  Note  that 
the  ammeter,  just  like  the  Pitot  tube  or  any  other 
current  meter,  must  be  inserted  in  the  circuit.  To 
measure  a  current,  then,  open  the  circuit  and  con- 
nect the  ammeter  so  that  the  current  must  go 
through  it  to  reach  (or  return  from)  the  apparatus 


taking  current.    Different  procedure  leads  to  trouble 
(see  Problem  12,  below). 

Pressure  Meters. — For  measuring  water  pi'es- 
sure  we  make  use  of  apparatus  different  from  the 
Pitot  tube.     Fig.  D  represents  the  "mercury  mano- 


Fig.  C. — Showin.c:  insertion  of  an  ammeter  in  an  electrical   circuit  for  the 
purpose    of    measuring    the    current. 

meter,"  one  device  for  this  purpose.  A  glass  U  tube 
containing  mercury  is  arranged  so  that  each  end 
opens  into  one  of  the  pipes  connected  to  the  centrif- 
ugal pump.  The  water  pressure  in  the  upper  pipe 
forces  the  mercury  down  a  distance  proportional  to 
the  excess  of  this  pressure  over  that  in  the  lower 
pipe.  If  the  pump  stops  running  and  so  ceases  to 
generate  water  pressure,  the  liquid  comes  to  the 
same  level  in  both  sides  of  the  U. 

Another  manometer  is  shown  at  the  right  of  the 
same  diagram.    From  its  manner  of  connection  it  is 
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Manometer 


T 
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Fig.    D.^The    "mercury    manometer"  ;    a    device    for    measuring    water 
pressure. 


{v} 


L^--]^ 


Fig.  E. — Diagram  of  an  electric  circuit  with  a  voltmeter  at  _  the  left  to 
measure  the  pressure  produced  by  the  battery,  and  another  at  the  right 
measuring  the  pressure  applied  to  the  lamp. 

evident  that  it  measures  the  difference  in  pressure  on 
the  two  sides  of  the  turbine,  T,  or  what  is  sometimes 
called  the  "head  of  water"  applied  to  the  machine. 

If  the  valve  V  is  closed,  the  flow  of  water  is 
stopped  and  the  waterwheel  ceases  to  run.  The 
right-hand  manometer  then  reads  zero.  But  the 
other  continues  to  indicate  the  pressure  produced  by 
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the  pump  until  the  latter  is  stopped.    There  may  be 
pressure  without  flow. 

Voltmeter  Connection. — The  electric  circuit  in 
Fig.  E  is  a  very  similar  arrangement.  By  means  of 
the  voltmeter  at  the  left  we  measure  the  pressure 
produced  by  the  battery,  while  that  at  the  right  tells 
what  pressure  is  applied  to  the  lamp.  When  the 
switch  is  open  the  latter,  of  course,  reads  zero. 

Note  particularly  that  the  voltmeter,  like  the 
mercury  manometer,  is  connected  across  the  circuit, 
from  one  line  to  the  other.  Voltmeters  have  high 
resistances  (in  many  cases  thousands  of  ohms)  and 
hence  only  extremely  small  currents  pass  through 
them.  Ammeters,  on  the  other  hand,  have  very  low 
resistances,  often  1/100  of  an  ohm  or  less. 

Examples. — If  the  pressure  applied  to  the  coil 
in  Fig.  C  is  36  volts  and  the  ammeter  reads  2.5,  what 
is  the  resistance  of  the  coil  ?  By  Ohm's  Law :  Volts  -^ 
amperes  =  ohms ;  36/2.5  =  14.4,  What  would  the 
meter  read  if  the  pressure  were  increased  to  85  volts  ? 
85/14.4  =  5.9  amperes. 

What  current  flows  through  a  15,000  ohm  volt- 
meter connected  across  a  120  volt  line  ?  120/15000  = 
.008  ampere. 

A  "mil-ammeter"  shows  that  a  current  of  37 
"mil-amperes"  ( =:=:  37  thousandths  of  an  ampere)  is 
carried  by  a  730  ohm  resistance.  What  voltage  is 
applied  to  it  ?    .037  X  730  =  27  volts. 

Solutions  of  Previous  Problems 

1.  Voltage  =^  amperes  X  ohms  ^  1.8  X  2.5  =^4.5  volts. 

2.  Resistance  =  volts  -^  amperes  :=  380/68  =  5.8  ohms. 

3.  2  -^  155  =  12.9  ohms. 

4.  Current  =  volts/ohms  =  120/48  ^=  2.5  amperes. 

5.  Voltage  ==  46  X  .074  =  3.4  volts. 

6.  Current  —  81/2100  =  .0386  ampere. 

7.  Resistance  =  220/.27  =  815  ohms. 

8.  E.  m.  f.  =  .92  X  3.3  =  3.04  volts. 

9.  Resistance  =  4.1/58.5  —  .07  ohm. 

10.  6/1.2  =  5  ohms;  6/.86  =  7  ohms.  The  resistance  of 
copper  increases  about  40%  as  the  temperature  rises  from 
freezing  to  boiling  (32°  to  212°  Fahr.). 


Note:  The  careful  student  will  in  many  cases  obtain 
answers  slightly  different  from  those  presented  in  the 
"solutions."  For  instance,  in  No.  7  the  correct  result  is 
814.814814814  +  ,  but  there  is  no  use  for  such  accuracy.  815 
is  the  nearest  three  figure  number.  Again,  in  No.  8  the 
exact  answer  is  3.036,  but  the  nearest  number  that  would  be 
read  on  a  meter  would  be  3.04. 

New  Problems 

11.  To  measure  the  resistance  of  his  own  body,  a  man 
takes  hold  of  the  wires  from  a  12  volt  automobile  generator. 
A  meter  in  one  of  the  lines  reads  .2  of  a  mil-ampere.  What 
is  the  resistance  of  his  body  in  ohms  ? 

12.  The  new  man  in  a  charging  station  connected  a  .006 
ohm  ammeter  between  the  terminals  of  a  storage  battery, 
having  mistaken  the  instrument  for  a  voltmeter.  If  the  bat- 
tery supplied  9  volts,  (a)  what  current  did  the  meter  get 
(b)  what  did  the  man  get? 

13.  Find  the  reading  of  a  "millivoltmeter"  connected  to 
the  ends  of  a  piece  of  metal  of  .000032  ohm  resistance  which 
cari-ies  690  amperes.  (This  meter  reads  in  thousandths  of 
a  volt.) 

14.  What  is  the  current  through  the  metal  when  this 
mSllivoltmeter  reads  40? 

15.  A  certain  coil  takes  .735  ampere  from  a  108  volt 
line;  find  the  pressure  applied  to  make  it  take  8.5  amperes. 

16.  A  15  ampere  fuse  blew  when  a  piece  of  apparatus 
of  7  ohms  resistance  was  connected  to  a  house  circuit.  What 
do  you  know  about  the  voltage? 

17.  A  16  candlepower  carbon  lamp  takes  %  ampere  on 
a  220  volt  circuit.  If  it  is  connected  by  mistake  to  a  550  volt 
circuit  what  current  would  flow  providing  the  resistance  did 
not  alter  ? 

18.  A  220  volt  heater  takes  4  amperes  on  "high  heat," 
2.75  on  "medium,"  and  .86  ampere  on  "low  heat."  Find  re- 
sistance of  the  heating  unit  in  each  case. 

19.  One  terminal  of  a  240  volt  generator  is  connected 
through  a  mil-ammeter  to  a  telegraph  wire  which  is  insulated 
from  the  ground.  When  the  other  generator  terminal  is 
grounded  the  meter  reads  6.2.  This  current  evidently  leaks 
through  the  insulators  to  the  earth.  What  is  the  insulation 
resistance  of  the  wire  to  which  the  instrument  is  connected? 

.  20.  In  Fig.  B,  if  the  valve  were  open  and  there  were 
Pitot  tubes  installed  at  several  places  around  the  circuit, 
would  they  all  indicate  the  same  current?    Why? 

21.  The  resistance  of  the  lamp  in  Fig.  E  is  24  ohms; 
that  of  the  entire  circuit  outside  of  the  battery  is  25.6  ohms. 
What  do  the  voltmeters  read  if  the  switch  carries  1.25  am- 
peres ? 

22.  Each  of  these  meters  has  2240  ohms  resistance. 
What  current  flows  in  each? 


i 


This  picture  of  the  opening 
of  the  Salem  office  of  the 
Portland  Railway  Light  and 
Power  Company  shows  how 
this  occasion  can  be  made  the 
excuse  for  a  charming  social 
affair  which  acquaints 
customers  with  employes  and 
the  shop  and  awakens  the 
employes'  pride  in  their  new 
home. 
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The  answer  to  the  average  telegram  sent  from  San  Francisco  to  New  York  is  received  exactly  thirty-seven  minutes  after  the  original  message  is  sent. 


Modern  Telegraph  Service 

BY    R.    B.    CALKINS 

(The  progress  of  a  telegram  from  the  time  it  is  passed  over  the  counter,  telephoned  to  the  tele- 
graph company  or  called  for  by  the  messenger,  to  the  time  it  is  delivered  to  the  addressee,  is  a 
story  of  the  development  of  the  highest  type  of  efficiency  in  modern  business.  This  article  by  an 
assistant  to  the  general  manager  of  the  Western  Union  Telegraph  Company's  Pacific  Coast  Divis- 
ion describes  the  history  of  a  telegram  and  the  workings  of  the  most  modern  telegraph  office  in  the 
world  and  the  third  largest  in  the  United  States— the  new  San  Francisco  Western  Union  office. 
—The  Editor.) 


Between  the  writing  of  the  first  message  above 
and  the  receipt  of  the  answer,  less  than  an  hour  later, 
an  almost  unbelievable  amount  of  activity  has  been 
earned  out  to  get  the  message  through.  And  this 
is  repeated  thousands  of  times  a  day.  During  the 
Democratic  Convention  in  San  Francisco  over  4,500,- 
000  words  of  convention  news  were  sent — in  one  day 
over  one-half  million  words.  Many  comments  on  the 
service  were  given  as  this  was  the  first  convention 
of  the  kind  to  be  reported  over  the  multiplex  system. 

Life  History  of  a  Telegram 

To  make  clear  the  extent  and  functions  of  this 
equipment  the  typical  message  shown  above  will  be 
followed  in  its  progress  through  the  speedy  channels. 
We  may  read  this  message  conscience-free.  It  is 
only  "faked;"  no  one  except  the  operators  who  send 
and  receive  it  would  otherwise  see  it. 

This  wire  was  filed,  let  us  say,  in  the  Palace 
Hotel  branch  office  of  the  company.  There  the  clerk 
read  it  back  to  the  sender,  counted  the  number  of 
words,  and  (if  Harry  had  not  needed  the  money 
more)  would  have  collected  the  tolls  according  to  its 
classification.  This  particular  wire  was  sent  "col- 
lect," for  obvious  reasons,  and  as  the  need  was  urgent 
it  went  at  the  fastest  rate  — "straight  telegram" — 
or,  in  telegram  parlance,  it  was  a  black  message. 
Other  Western  Union  services  to  meet  various  needs 
in  the  most  economical  way,  are  the  Day  Letter,  the 
Night  Letter  and  the  Night  Message — or  "Blue" 
"NL"  and  "Nite"  as  the  telegraph  people  abbreviate 
the  names. 

The  Palace  Hotel  branch  clerk  immediately  put 
the  message  in  a  leather  caitridge  and  slipped  it  into 
the  pneumatic  tube  which  whisked  it  under  the 
streets  to  the  main  office  in  the  Bankers  Investment 


Building,  two  blocks  away,  in  fifteen  seconds.  There 
it  was  breathed  out  on  a  table  on  the  fifth  floor  in 
front  of  a  young  lady  who  opened  the  carrier,  noted 
that  the  message  was  to  go  to  New  York  and  that  it 
was  "black."  She  placed  it  on  a  fast  belt  conveyor 
which  in  ten  seconds  more  dropped  it  in  the  "New 
York"  compartment  fifty  feet  down  the  room  in 
front  of  another  apparently  unhurried  young  lady, 
who  immediately  set  it  in  a  rack  at  the  side  of  one  of 
the  girls  who  were  punching  "multiplex"  messages 
for  New  York.  Total  time  from  the  Palace  Hotel  to 
the  New  York  wire,  one-half  minute.  Here  for  a 
moment  the  demon  Speed  sits  down  to  breathe,  while 
the  motto  "Accuracy  First"  presides  over  the  ensuing 
operations. 

At  this  point  the  message  entered  the  most  in- 
teresting phase  of  its  history — its  handling  by  the 
"Multiplex."  The  multiplex  system  was  first  con- 
ceived, in  its  crude  state,  by  a  Frenchman  of  the 
name  of  Baudot.  Baudot  had  not  the  technical  skill, 
the  engineering  staff  or  the  support  of  a  progressive 
public  utility  to  develop  the  apparatus  beyond  the 
European  Government  owTiership  standard,  and  it 
was  taken  up  and  brought  to  its  high  state  of  pres- 
ent development  by  the  Western  Union  Telegraph 
Company.  The  detailed  construction  and  operation 
of  this  apparatus  will  be  described  later. 

The  multiplex  operator,  using  a  machine  with  a 
keyboard  almost  identical  in  appearance  with  an  or- 
dinary typewriter  key-board,  "wrote"  the  message 
just  as  it  appeared  on  the  original  message  blank  ex- 
cept that  holes  were  perforated  in  a  tape  instead  of 
letters  being  written  on  a  sheet.  When  the  machine 
decided  tliat  she  had  written  enough  on  one  line  it 
lighted  a  red  light  that  warned  her  to  press  the  car- 
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riage  return  key,  because  she  was  controlling  a  re- 
ceiving typewriter  three  thousand  miles  away,  and 
when  the  message  was  completed  the  operator,  paus- 
ing only  to  note  her  number  sheet,  picked  up  the  next 
message  to  continue  the  steady  procession  of  electric 
flashes  of  thought  across  the  continent.  At  the  other 
end  of  the  line,  in  the  New  York  office,  another  type- 


Portion  of  the  multiplex  section  of  the  operating  department 

writer-like  machine  received  the  message  automat- 
ically, tjijing  it  faithfully — spaces,  figures,  lines  and 
all — just  as  it  was  sent  thi'ough  the  holes  in  the  dis- 
tant tape.  It  did  this  at  the  rate  of  forty-five  words 
per  minute,  although  it  has  a  possible  speed  of  over 
sixty-five  words  per  minute.  The  slower  rate  was 
used  as  there  were  three  other  messages  going  to 
New  York  over  the  same  wire  at  the  same  time  and, 
in  addition,  there  were  four  messages  being  received 
from  New  York  over  that  same  wire  at  the  same  mo- 
ment— a  total  of  eight  messages  over  one  wire  simul- 
taneously. 

In  New  York,  after  the  message  was  received, 
it  was  transferred  by  the  rapid-transit  belt  conveyor 
to  the  telephoning  operators  who  called  the  addi'essee 
on  the  phone  and  read  the  message  to  him — sixteen 
minutes  after  his  son  had  handed  it  to  the  clerk  in 
the  Palace  Hotel  in  San  Francisco.  Dad  wanted  to 
be  obliging,  recalling  his  own  experience,  and  when 
the  telephone  operator  asked  if  she  might  take  the 
answer  immediately,  he  dictated  it  to  her  while  she 
transcribed  it  on  her  typewriter,  and,  after  repeating 
it  back  to  him  to  assure  its  correctness,  it  was  shot 
up  to  the  New  York  multiplex  operator  who  started 
it  on  its  instantaneous  3000  mile  ride  to  San  Fran- 
cisco. 

Speed 

As  soon  as  the  multiplex  receiving  set  in  San 
Francisco  had  ticked  off  the  last  word  and  the  sig- 
nature, the  operator  tore  off  the  blank  from  its 
roll  of  continuous  message  forms,  endorsed  the  re- 
ceived time  on  its  face  with  her  electric  time  stamp 
connected  with  a  Western  Union  clock,  and  after  a 
ten-second  ride  on  the  belt  conveyor  it  was  put  in  the 
pneumatic  tube  which  landed  it  at  the  Palace  Hotel 
thirty  seven  minutes  after  Harry  filed  his  "S.O.S." 
Every  Western  Union  "black"  or  "blue"  message — 


the  day-time  services — show  both  filing  time  and  re- 
ceived time  in  plain  figures  to  the  addressee. 

Of  course  this  time  is  not  experienced  in  every 
case,  as  some  know.  Yet  messages  are  being  ex- 
changed— sent  and  answered — between  San  Fran- 
cisco and  New  York  mthin  ten  minutes  every  day. 
The  messages  are  amost  literally  geared  to  an  inex- 
orable time  schedule  from  the  moment  they  enter  the 
operating  room  until  their  transmission  has  been 
completed.  Out  of  every  2,500,000  messages — one 
month's  run — 2,400,000  go  through  the  tubes,  tel- 
ephone department  and  belt  handling,  take  their 
turns  at  the  wires  and  are  completely  transmitted 
and  filed  away,  all  within  ten  minutes  total  time. 
The  tardy  four  per  cent  may  take  one  or  a  few  min- 
utes more.  Naturall}^  when  a  message  is  sent  on 
any  of  the  hundi'eds  of  direct  circuits  it  is  received  at 
the  other  end  at  the  same  instant.  It  is  not  merely 
possible  but  frequent  that  a  telegram  is  filed  at  a 
branch  office  and  received  in  New  York  within  fifteen 
minutes. 

Seemingly  such  speed  could  not  be  lowered,  but 
5000  messages  from  San  Fi-ancisco  to  Los  Angeles 
will  show  an  elapsed  time  averaging  only  7.6  minutes. 
To  Fresno  the  average  time  is  but  6.1  minutes,  to 
Seattle  7.1,  to  Portland  6.3,  and  so  on.  With  instan- 
taneous pneumatic  tube  service  adding  but  a  fraction 
of  a  minute  and  an  allowance  of  four  minutes  for 
switching  and  delivering  the  message  by  telephone  at 
the  distant  office,  fifteen  minute  service  from  cus- 
tomer to  customer  can  be  comprehended.  The  fig- 
ures given  are  averages,  and  necessarily  include 
thousands  handled  within  two  or  three  minutes. 

The  San  Francisco  Office 

The  physical  plant  equipment  that  makes  such 
speed  possible  includes  not  merely  the  wire 
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Switchboard  connecting  the  various  transmission  lines  to  different  sending 
and    receiving    positions 

themselves  but  also  the  branch  oflfices — of  which 
there  are  30  in  San  Francisco;  the  pneumatic  tube 
system — which  is  composed  of  13  miles  of  2%,  in.  cop- 
per tubing,  costing  $1.20  a  foot,  laid  under  the  city 
streets  to  connect  all  of  the  downtown  district  brancii 
offices  with  the  main  office:  the  main  office  appar- 
atus itself,  and  particularly  the  multiplex  equipment. 
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Tube  transmission,  eliminating  all  possibility  of  eiTor 
and  crowding  speed  to  the  limit,  is  the  latest  and 
most  costly  refinement  of  telegraph  practice. 

Branch  Offices 

The  function  of  the  thirty  branch  offices  is  of 
course  to  receive  the  messages  brought  into  them 
from  the  districts  in  which  they  are  strategically 
located,  transmit  these  to  the  main  office  for  send- 
ing, and  to  deliver  such  as  are  sent  out  to  them 
from  the  main  office.  Each  branch  office  is  the  center 
of  a  network  of  messenger  call  wires  which  reach 
into  nearly  every  office  in  every  ofliice  building,  every 
hotel  and  all  other  public  places  from  which  custom- 
ers may  wish  to  send  telegrams.  Six  thousand  of 
these  boxes  are  in  use  in  San  Francisco  every  day. 
From  these  offices  the  boys  go  in  answer  to  the  calls 
by  phone  or  buzzer,  and  here  clerks  are  ever  ready 
to  take  messages  and  answer  questions  regarding 
service.  Daily  bulletins  and  monthly  educational 
meetings  keep  them  always  informed  of  the  constant 
changes  in  the  telegraph  situation.  An  innovation 
in  the  larger  offices  is  the  typist  in  the  front  lobby 
at  the  service  of  any  customer  who  desires  assistance 
in  writing  his  message.  Usually  it  is  the  busy  man 
who  is  in  a  hurry  and  wants  to  send  a  message  and 
retain  a  carbon  copy.  The  typist  quickly  types  it 
for  him,  without  extra  cost  and  graciously  declining 
every  proferred  "fee."  Again  it  is  a  confused  for- 
eigner in  a  quandary  over  the  preparation  of  a  cable- 
gram to  sunny  Italy.  In  cable  transmission  half  way 
around  the  world  a  moderate  amount  of  silence  is 
golden.  He  is  helped  to  save,  to  the  ultimate  word, 
and  goes  away  a  friend  forever. 

The  Pneumatic  Tube  System 

The  pneumatic  tube  system  is  being  completed 
in  San  Francisco  now,  the  Market  Street  section  hav- 


Close-up    view    of    the    multiplex    distributor 

ing  been  hurried  to  completion  in  anticipation  of  the 
rush  of  Democratic  Convention  newspaper  "specials." 
Tubing  of  pure  copper  is  used  to  resist  electrolysis 
and  chemical  action  and  because  it  presents  an  over- 
smooth  surface  to  the  carriers.  It  is  also  quite  uni- 
Iform  in  internal  diameter  and  excellent  triple-ex- 


panded joints  may  be  made  at  the  ends  of  the  15  ft. 
sections,  completely  preventing  the  loss  of  pressure 
and  each  of  the  tubes  is  closely  fitted  in  a  creosoted 
wood  duct.  Entering  the  Bankers'  Investment  Build- 
ing at  722  Market  street,  wherein  are  the  main  of- 
fices, are  24  trunk  tubes.  Power  for  operating  these 
tubes  is  generated  by  two  35-hp.  induction  motors 


A    multiplex    set ;    left   to   right — receiver,    transmitter,    perforator. 

each  driving  a  14  x  18  compressor.  A  third  unit  is 
to  be  installed  shortly  for  standby  service.  These 
machines  operate  a  combination  pressure-vacuum  cir- 
culating loop  system  driving  and  pulling  simultan- 
eously, so  that  the  tubes  operate  under  a  vacuum  of 
approximately  10  in.  of  mercury  in  combination  with 
5  lbs.  absolute  pressure,  driving  the  flanged  cartridge 
message  containers  through  the  tubes  at  a  speed  of 
40  ft.  per  second.  The  tube  system  is  the  exponent 
"n"  in  telegraph  practice. 

Distribution  of  Messages 

The  greatest  economy  of  time  is  effected  in  the 
handling  of  messages  from  the  time  they  are  shot 
out  of  the  tubes  until  they  are  on  the  wires.  As 
shown  in  the  illustrations  the  enclosed  belt  conveyors 
traveling  250  ft.  per  minute  interlace  over  the  entire 
room.  Each  is  driven  by  its  individual  motor  and 
every  precaution  is  taken  that  nothing  goes  wrong 
with  any  of  them.  In  fact  there  are  two  men  whose 
only  duty  is  constantly  to  go  around  the  room,  stop 
each  belt  in  turn  for  a  few  seconds,  lift  it  up,  look 
under  it  to  see  that  no  message  has  slipped  out  of 
place,  test  it  to  see  that  it  runs  freely  and  then  start 
it  again.  These  are  super-precautions:  their  search 
is  never  rewarded  by  a  lost  message,  and  the  many 
checks  should  prevent  one  from  ever  being  lost.  One 
noteworthy  item  is  that  there  is  not  a  single  waste 
basket  in  the  entire  operating  department — every- 
thing is  kept  oflf  the  floor  and  there  are  no  di-awers, 
desks  or  pockets.  There  is  in  fact  no  waste  paper. 
Everything  is  messages,  and  they  have  only  two 
divisions — completed  and  awaiting  completion.  Order 
is  the  first  law  of  the  operating  department,  and  the 
visitor  promptly  gets  the  impression  that  a  message 
out  of  its  course  would  be  nothing  short  of  horri- 
fying. 
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Handling  of  Local  Messages 

As  the  demands  of  the  smaller  offices  do  not  war- 
rant the  use  of  the  multiplex  equipment  with  its  ra- 
pacious appetite  for  telegrams,  the  traffic  to  and 
from  them  is  handled  by  manual  (Morse)  operation. 
Half  of  the  operating  room  is  given  to  Morse  sets, 
150  positions  being  provided.  These  are  divided  into 
"telegeographical"  divisions,  offices  such  as  Turlock, 
Merced,  Modesto,  Fresno,  etc.,  being  brought  into  one 
aisle.  The  same  operators  both  send  and  receive 
messages,  and  in  order  to  receive  the  messages  com- 
ing to  them,  amplifying  resonators  swing  close  to 
their  ears  to  isolate  each  receiving  sounder  in  this 
modern  Tower  of  Babel. 

Messages  after  being  sent,  then  held  in  suspense 
for  forty-eight  hours,  billed  and  accounted  for,  are 
put  in  the  files,  hour  by  hour,  and  day  by  day,  to  be 
kept  for  twelve  months  in  case  of  future  inquiry  by 
the  senders.  Tons  of  these  superannuated  telegrams 
must  be  destroyed  by  burning.  Nothing  but  com- 
plete incineration  satisfies  the  company's  inviolate 
rule  of  secrecy  for  its  patrons'  business. 

The  Western  Union  Multiplex  System 

A  text-book  would  be  required  to  describe  com- 
pletely the  complex  apparatus  and  wiring  of  the  Mul- 
tiplex equipment  and  its  auxiliary  testing  and  regu- 
lating devices.  Briefly  it  might  be  attempted  by 
explaining  that  the  theory  of  Multiplex  transmission 
is  the  apportionment  or  distribution  of  the  use  of  the 
wire  to  eight  different  transmitting  machines  in  ro- 
tation for  equal  periods  of  time— for  a  very  brief  in- 
stant each  transmitter  uses  the  line  and  in  succes- 
sion the  other  seven  take  their  turn.  The  intervals 
are  so  rapidly  distributed  that  each  machine  trans- 
mits its  individual  signals  without  noticeable  inter- 
ruption, and  in  fact  a  transmitting  speed  of  one  word 
per  second  on  each  channel  is  in  effect  today  over 
Western  Union  circuits  between  San  Francisco  and 
St.  Louis.  Between  San  Francisco  and  Los  Angeles 
a  single  wire  carries  400  words  per  minute — 50  words 
in  each  direction  over  four  channels. 

The  essential  equipment  consists  of  a  keyboard 
tape-perforator,  which  translates  the  words  of  your 
message  into  groups  of  holes  in  a  tape;  a  transmit- 
ting machine  which  forms  series  of  electrical  con- 
tacts with  the  line  through  the  group  of  holes ;  and 
a  distant  receiving  typewriter  which  receives  the  im- 
pulses in  the  form  of  selector  signals  actuating  a 
type-wheel.  At  each  impulse  the  type-wheel  turns 
the  selected  letter-face  to  the  receiving  blank  and 
strikes  the  letter.  Between  the  impulses  seven  other 
receiving  machines  (a  total  of  four  transmissions  in 
each  direction)  are  being  actuated  in  the  same  way. 
Each  transmission  is  over  the  same  wire,  but  the 
individual  periods  are  called  "Channels,"  there  being 
a  sending  and  receiving  machine  at  the  ends  of  each 
"channel." 

The  distribution  is  effected  by  a  rotary  "distrib- 
utor." The  face  of  the  distributor,  as  illustrated  is 
— ^fortunately  for  explanatory  purposes — the  base  of 
operations.  The  disk  is  divided  into  sectors,  usually 
quadrants,  each  of  which  represents  a  separate 
"channel."    The  "line"  is  connected  to  the  distribu- 


ting brushes  which  are  sweeping  over  the  disks  so 
rapidly  that  they  cannot  be  seen  in  the  illustration, 
and  they  pick  up  the  transmitting  impulses  from  each 
of  the  four  quadrants  in  turn  as  they  pass  and  trans- 
mit them  to  the  line.  In  one  whirl  of  the  brushes 
fom*  letters — that  is,  their  impulses — have  been 
taken  from  four  transmitting  machines,  shot  in 
equally  rapid  succession  to  the  line  and  fed  into  a  re- 
ceiving distributor  at  destination  which  with  the 
same  impartiality  and  composure  distributes  them  in 
proper  order  to  the  four  receiving  typewriters.  Each 
typewriter  operates  at  such  a  speed  that  it  is  almost 
unbelievable  that  the  intervals  could  have  permitted 
the  transmission  of  other  impulses  to  other  machines, 
but  to  preserve  accuracy  even  at  the  risk  of  losing 
several  incredulous  readers  at  this  stage, — four  more 
messages,  not  previously  heard  from,  are  going  ovei' 
the  same  wire  in  the  opposite  direction. 

Each  segment  of  the  distributor  face  is  further 
divided  into  five  insulated  zones, — one  for  each  of  the 
five  perforations  in  the  tape.  Metal  fingers  on  the 
transmitter  jump  through  the  perforations  where 
they  can,  or  are  blinded  and  rejected  by  the  absence 
of  holes,  and  thus  a  current  is  or  is  not  passed  to  the 
corresponding  zone  of  the  distributor  segment.  If 
No.  1  hole  and  No.  2  hole  are  open,  while  the  other 
three  are  not  perforated,  No.  1  zone  and  No.  2  zone 
of  this  particular  channel  receive  an  impulse,  while 
the  other  three  are  inactive  on  this  pulse.  Therefore 
these  two  holes  permit  these  two  impulses  only  to 
pass  over  the  line  into  the  receiving  distributor  at 
the  distant  end,  where  by  perfect  synchronism  the 
brush  is  then  passing  over  that  particular  segment, 
and  the  combination  1-2  is  distributed  to  the  selectors 
of  the  receiving  typewriter  which  then  combine  to 
select  the  letter  "A"  on  the  type-wheel.  If  the  com- 
bination of  the  second  and  fourth  holes  is  active  and 
the  others  passive,  the  letter  "R"  is  selected  and 
struck  on  the  yellow  blank. 

Obviously  it  is  necessary  for  the  brushes  of  the 
transmitting  disti'ibutor  and  the  brushes  of  the  re- 
ceiving distributor  to  pass  the  corresponding  or  mat- 
ing segments  at  the  same  absolute  instant,  and  this 
is  done  by  a  phonic  wheel — or  tuning  forks— at  each 
end,  driving  the  brushes  in  perfect  unison  by  the  en- 
ergization and  de-energization  of  their  propelling 
magnets. 

The  perforating  machine  holds  a  roll  of  specially 
prepared  tough  paper,  11/16"  wide  and  1/500"  thick, 
the  rolls  being  250  ft.  long — enough  paper  for  300 
average-length  messages.  The  paper  feeds  out  of 
the  machine  between  the  perforating  dies  as  fast 
as  the  operator  writes,  and  immediately  enters  the 
transmitting  instrument.  Here  another  advantage^ 
of  this  Western  Union  system  becomes  apparent:' 
the  interi'uption  of  the  wires  over  a  great  area,  as  by 
a  sleet  storm,  brings  Morse  operation  to  a  standstill' 
until  the  re-routing  is  accomplished,  while  with  the 
Multiplex  the  operators  can  continue  to  prepare  tape, 
keeping  up  with  all  traffic,  and  when  the  wires  are  re- 
stored or  re-routed  the  jam  is  instantly  recovered. 

In  the  transmitter  (the  small  box  between  the 
perfoi-ating  and  receiving  sets)  there  is  a  row  of 
five  pins  engaging  the  letter  holes  in  the  tape  and  a 
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central  pin  operating  through  the  row  of  drive-holes 
to  conduct  the  tape  steadily  through  the  instrument. 
The  five  signal  holes  form  31  combinations  to  figures 
and  punctuation  which  are  formed  by  a  prefix-signal 
operating  a  new  set  of  selectors,  and  among  these 
signals  there  are  of  course  impulse  combinations 
which  actuate  the  carriage-return  and  paper  feed  of 
the  receiving  instrument.  A  novel  angle  of  the  per- 
forating operation  is  observed  when  the  operator 
presses  the  key  which  jumps  the  carriage  back  to 
the  beginning  of  a  line.  So  far  as  she  sees  the  I'esult 
the  tape  continues  on  its  way,  but  she  is  controlling 
a  typewriter  a  continent's  breadth  away,  and  the  sig- 
nal to  warn  her  of  the  approaching  end  of  a  line  is 
given  by  the  flash  of  a  red  lamp. 

The  apparatus  described  thus  far  nevertheless 
would  lack  one  vital  element  for  practical  operation 
if  the  operators  at  either  end  could  not  instantly  com- 
municate with  each  other  in  case  of  need.  A  signal- 
ling arrangement,  therefore,  completes  the  equip- 
ment. In  appearance  and  operation  it  resembles  an 
automatic  "Home"  telephone  signalling  device,  and 
gives  a  choice  of  five  signals,  by  which  the  receiving 
operator,  watching  the  incoming  message,  can  trans- 
mit bell  signals  instructing  the  sending  operator  to 
stop,  start,  re-run  tape,  re-punch  tape,  or  call  the 
equipment  expert  and  circuit-supervisor.  Should  the 
latter  be  called  in,  he  can  convert  the  whole  complex 
system  into  an  ordinary  Morse  duplex  circuit  by  the 
turn  of  a  switch,  carry  on  a  hand  conversation  with 
the  men  at  Flagstaff,  Albuquerque,  Amarillo,  Kansas 
City-  and  Buffalo  who  have  jumped  to  the  wire  at 
the  alarm  call,  and  in  a  few  seconds  adjust  the  long 
circuit,  or  snap  out  one  set  and  replace  it  with  a 

!    spare,  replace  the  switch  and  resume  normal  opera- 

1    tion. 

Among  the  famous  sayings  of  famous  person- 

1  ages,  the  old  lady's  remark  that  "there  ain't  no  such 
animal"  occupies  a  classic  position.  It  reflects  the 
feelings  of  the  visitor  who  finishes  an  inspection  of 
the  Multiplex  in  operation,  but  in  the  end  the  evi- 
dence cannot  be  denied  that  it  works, — works  almost 
without  interruption  or  trouble,  day  after  day  and 
month  after  month,  carrying  65  per  cent  of  the  traf- 
fic over  the  Western  Union  wires,  at  unthought  of 
speed  and  above  all,  with  unmatched  accuracy. 

Transmission  Lines 

Entering  the  San  Francisco  office  are  2000  wires 
containing  the  existing  working  circuits,  spare  facil- 
ities and  provision  for  growth  and  extension.  Wires 
lead  directly  from  San  Francisco  to  New  York,  Chi- 
cago, Dallas,  St.  Louis,  Kansas  City,  Denver,  Salt 
Lake,  Los  Angeles,  Portland,  Seattle,  Spokane,  and 
innumerable  other  wire  centers  and  local  offices  on 
the  Pacific  Coast. 

These  wires  terminate  in  a  switchboard,  which  in 
itself  is  a  thing  of  beauty  to  the  eye  of  one  who 
knows  and  appreciates  skillful  design  and  fine  work- 
manship. The  operation  of  the  board  is  by  means 
,  of  plugs  and  cords  which  enable  the  various  lines  to 
be  connected  to  different  sending  and  receiving  posi- 
tions. 


Personnel 

In  common  with  the  most  advanced  ideas  and 
ideals  of  the  larger  public  service  corporations,  the 
Western  Union  Company  has  provided  well  for  the 
comfort  and  convenience  of  its  operating  force.  Com- 
modious locker  and  rest  rooms,  furnished  appropri- 
ately, permit  the  employes  to  rest  and  refresh  them- 
selves during  their  hours  off  duty.  Even  the  mes- 
senger boys  are  adequately  provided  for  with  read- 
ing rooms,  shower  baths  and  lockers. 

One  particular  point,  in  conclusion,  which  in  a 
way  explains  the  efficiency  of  the  entire  force  is  the 
fact  that  this  year  sees  the  beginning  of  the  applica- 
tion of  an  experimental  income  sharing  plan.  After 
the  expenses  of  operation,  interest,  maintenance  and 
a  fixed  dividend  are  deducted  the  balance  of  the  in- 
come is  divided  equally  between  the  stockholders  and 
the  employes.  The  scheme  of  division  among  the  em- 
ployes is  based  on  their  rates  of  pay,  and  as  the  rates 
of  pay  are  somewhat  contingent  upon  their  length  of 
service,  this  basis  is  expected  to  prove  highly  satis- 
factory. Life  insurance,  sickness  benefits,  pensions 
and  vacations  with  pay  run  far  into  the  millions  in 
providing  for  the  60,000  employes,  well  repaid  by  the 
efl[iciency  of  the  corps,  it  is  true,  but  also  affording 
both  company  and  employes,  each  to  the  other,  the 
gratification  of  a  broad  duty  broadly  done. 


LIGHTING  THE  FACTORY 

It  is  now  a  recognized  fact  that  improved  light- 
ing improves  production.  In  fact,  records  show  that 
production  increases  ranging  from  eight  to  thirty- 
five  per  cent  have  resulted  from  improved  plant 
lighting.  And  even  more  significant  than  this  is  the 
fact  that  this  increase  has  resulted  at  an  increase  in 
lighting  cost  ranging  from  only  one  to  five  per  cent 
of  the  pay  roll. 

Some  time  ago  a  representative  of  the  National 
Mazda  Lamp  Company  pi'epared  the  following  analy- 
sis covering  average  conditions  for  a  plant  employ- 
ing 100  men.  In  this  case  the  annual  cost  of  light- 
ing, including  everything,  amounts  to  1.41  per  cent 
of  the  pay  roll.  It  is  felt  that  this  analysis  is  of 
particular  value  to  the  contractor  in  securing  an 
industrial  lighting  contract. 

Relation  of  Lighting  Cost  to  Pay  Roll 

Initial  Cost  of  Installation 

100  outlets  @  $10.00  per  outlet,  including  labor,  con- 
duit, wire,  etc $1,000.00 

100  ELM   Eeflectors     and    Ivanhoe     Holder    No.    822. 

@   $3.96,   less  29%    281.16  ■ 

100  200-watt  Mazda  C  Bowl   Enameled  lamps — $2.30, 

less    17%    190.90 

Total   installation  cost  $1,472.06 

Annual  Operating  Cost 

Fixed  Charges 

Interest  and  insurance   &   10% $    147.21 

DeiJreciation   on   wiring    (S)   10% 100.00 

Depreciation  on   reflector  equipment   («.'    12'^% 35.15 

Total   $    282.36 

Maintenance  Charges 

Lamp    renewals    $    190.90 

Cleaning  of  units  @  $1.00  each  per  year 100.00 

Total    $    290.90 

Energy   Charge    (1,000   hours) 

Current  &   $0.06  per  kw-hr _...., $1,200.00 

Total $1,200.00 

Total   annual   operating   tost  $1,773.26 

Cost  of  Labor 

100   men  for  50  weeks  @   $26.00  per  week $125,000.00 

The  ratio  of  the  annual   lighting  cost   to  the  pay  roll 
is  the  ratio  of  $1,773.26  to  $125,000.00,  or  1.41  per  cent. 
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Advertising 

BY  HOWARD   ANGUS 

("It  pays  to  advertise"  is  now  a  truism,  but  how  to  advertise,  where  to  advertise,  and  what  to 
advertise  are  still  subjects  worthy  of  discussion.  Following  is  the  first  of  a  series  of  brief 
articles  by  the  secretary  of  the  California  Electrical  Cooperative  Campaign,  taking  up  the  ques- 
tion of  advertising  from  the  viewpoint  of  the  electrical  contractor-dealer. — ^^The  Editor.) 


The  purpose  of  this  paper  is  not  to  present  an 
argument  in  favor  of  advertising,  an  argument  which 
is  and  ought  to  be  unnecessary,  but  rather  to  empha- 
size the  more  important  facts  of  advertising  which 
electrical  contractors  and  dealers  should  know  and 
understand. 

The  meaning  of  the  word  "advertise"  is  to  make 
known,  and  it  embraces  all  business  eif  orts  that  make 
people  talk  about  you  and  your  business,  and  come 


Y™  ,: 


and  driven.,  a 
quality  of  [hi 


Let  us  consider  what  appeal  you  have  to  make 
as  an  electrical  merchant  to  each  of  these  five 
motives. 

How  many  people  buy  appliances  for  financial 
gain,  either  to  make  money  or  to  save  money  ?  A  fac- 
tory and  store  owner  or  any  other  business  man  uses 
electricity  for  both  reasons.  But  how  about  the 
wornan  in  the  home  ?  Your  appeal  to  the  housewife 
in  behalf  of  electric  appliances  from  a  financial  stand- 
point is  in  the  matter  of  saving  money  by  the  elim- 
ination of  servants,  wash  bills,  and  the  like.  Inas- 
much as  most  women  are  trying  to  make  a  1914  sal- 
ary, stretch  over  1920  costs,  they  are  interested  in 
anything  that  saves  money.  This  argument,  how- 
ever, can  be  used  better  to  offset  the  cost  of  an  article 
than  as  the  direct  reason  for  purchasing  it.  For  in- 
stance, with  the  washing  machine,  appeal  is  usually 
made  to  saving  of  time  and  labor.  The  argument 
that  a  woman  has  against  spending  so  much  money 
for  a  washing  machine  is  answered  by  showing  her 
how  she  can  make  up  the  price  of  the  machine  on  the 
laundry  bills  and  saving  of  clothes. 

There  is  practically  no  appeal  to  the  housewife 
on  necessity.    People  can  get  along  without  electric 


fcrj 


LIBERTY  SIX 

The  above  specimen  has  a  number  of  the  hallmarks  of  good  advertising. 
There  is  plenty  of  white  space :  the  printed  matter  is  concise  and  readable : 
the  name  of  the  advertised  article  is  boldly  conspicuous,  catching  the  eye 
of  even  the  casual  observer,  and  the  picture  in  each  case  tends  to  arouse 
the   desire   for  possession. 

to  your  store  to  buy.  As  applied  to  the  retail  mer- 
chant it  means  not  only  to  make  himself,  his  busi- 
ness, his  location  and  the  goods  he  sells  known  to  the 
public,  but  to  keep  these  continually  before  the  pub- 
lic. If  I  were  to  ask  any  contractor  and  dealer  to 
give  me  the  names  of  twenty  electrical  contractors 
and  dealers,  he  would  name  the  men  he  sees  the  most 
frequently,  knows  the  best,  or  hears  the  most  about. 
The  man  you  seldom  see  or  hear  about  is  soon  for- 
gotten. It  is  the  same  way  with  the  public ;  it  knows 
best  the  store  seen  most  often  and  heard  about  con- 
tinually. The  purpose  of  advertising  is  just  that — 
to  keep  your  store  and  business  before  the  public. 

Motives  for  Buying 

You  advertise  for  the  same  reason  that  you  are 
in  business — to  sell  goods.  The  appeal  must  be  to 
the  buying  motives,  which  govern  people  in  the  pur- 
chase of  articles.  There  are  five  buying  motives: 
(1)  Financial  Gain,  (2)  Necessity,  (3)  Pride,  (4) 
Convenience,  (5)  Luxury;  and  the  greatest  of  these 
are  pride,  convenience,  and  luxury. 


Another  example  of  the  type  of  advertising  which  creates  a  desire  to  buy 
through    its   suggestion   of   quality   and    luxury 

appliances,  as  expei'ience  has  taught  you.  They  may 
not  be  able  to  get  along  so  well  but  they  can  get 
along,  nevertheless. 

The  buying  motives  to  which  the  contractor  and 
dealer  should  appeal  all  the  time  are  pride,  conven- 
ience and  luxury,  and  all  other  appeals  should  be 
secondary  to  these.  Stop  and  think  how  much  these 
three  mean  in  all  purchases  for  your  own  home.  Why 
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are  you  not  living  like  the  aborigine,  in  a  tent  or  a 
shack?  It  would  save  you  money  and  cover  all  the 
demands  of  necessity,  protecting  you  from  the  ele- 
ments. You  are  living  in  a  modern  home  or  apart- 
ment because  you  have  pride,  because  you  want  con- 
venience and  love  luxury  or  the  show  of  luxury.  With 
the  woman  the  home  is  the  center  of  practically  all 
her  dreams  and  hopes  and  their  foundation  consists 
of  pride,  convenience,  luxury. 

Even  eliminating  the  drudgery  of  housework 
can  be  translated  into  terms  of  pride,  convenience 
and  luxury.  Dorothy  Blake  says,  in  Electrical  Mer- 
chandising: "It  isn't  the  drudgery  of  housework  that 
most  women  mind,  it  is  the  way  this  di'udgery  affects 
her  personal  appearance  and  diminishes  her  charm. 
Electricity  raises  her  dignity,  helps  her  poise,  adds  to 
her  charm,  and  therefoi'e  a  woman  buys  electric  ap- 
pliances." The  appeal  of  your  advertising  as  of  your 
selling  efforts  should  be  built  around  the  motives  of 
pride,  convenience  and  luxury.  Have  you  been  ap- 
pealing to  these  three  in  selling  wiring  jobs  and  ap- 
pliances ? 

Function  of  Advertising 

The  same  basic  principles  apply  to  advertising  as 
to  selling.    The  four  principles  are : 

1.  Gain  attention. 

2.  Secure  interest. 

3.  Awaken  desire  for  the  ai-ticles  or  service  you  have 

to  sell. 

4.  All  resulting  in  action,  or  the  actual  purchasing  of 

the  article. 

Advertising  has  largely  to  do  with  the  first 
three,  that  is  arousing  attention,  interest,  desire. 
Their  purpose,  however,  is  to  bring  the  people  into 
your  store  where  your  salesmen  can  close  the  sale 
and  allow  you  to  ring  up  the  money  in  the  cash  reg- 
ister. So  in  all  your  advertising  as  in  all  youi*  sales 
effort  stop  to  analyze  and  ask  yourself,  "Does  it 
catch  their  attention?  Does  it  interest  them?  Does 
it  awaken  their  desire?  Will  it  bring  them  into  the 
store?" 

In  all  advertising,  as  in  all  sales  effort,  the  elec- 
trical contractor  and  dealer  is  selling  a  service  rather 
than  an  article.  It  is  not  the  washing  machine  that 
he  is  selling  but  the  service  that  the  washing  ma- 
chine will  render.  It  is  not  the  vacuum  cleaner,  but 
'the  service  that  the  vacuum  cleaner  will  give.  It  is 
not  the  wiring  job,  but  the  service  that  the  wire  will 
perform  in  the  home.  If  your  sales  effort  is  all  spent 
in  describing  the  article,  instead  of  telling  what  it 
will  do,  in  telling  all  about  the  wiring  job  instead  of 
the  service  it  will  perform,  neither  your  advertising 
nor  your  sales  talks  will  ever  get  you  very  far. 

In  connection  with  the  subject  of  service  you  can 
well  employ  a  slogan  that  emphasizes  this  factor  of 
your  business.  You  should  spend  considerable  time 
in  thinking  out  the  proper  wording,  for  it  is  impoi- 
tant.  A  distinctive  slogan  of  any  kind  that  states  a 
fact  about  your  business  is  excellent  advertisir3-  and 
every  contractor-dealer  should  have  one. 

For  the  purpose  of  this  article  advertising  will 
be  treated  under  the  following  subjects: 

1.  Newspaper  advertising  and  publicity, 

2.  Direct  advertising,  that  is  by  mail  and  personal  dis- 

tribution, 


3.  By  display  signs,   such   as   on   delivery   wagons,   in 

street  cars,  on  bill  boards  and  electric  signs, 

4.  Show  windows, 

5.  Store  display. 

This  paper  is  not  an  argument  for  which  form 
of  advertising  is  the  best,  because  it  is  the  belief  of 
the  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign  that  all  forms  of  advertising 
should  be  employed  unless  the  business  is  so  small 
that  the  dealer  would  merely  scatter  money  around 
and  dissipate  his  efforts.  However,  he  should  at 
least  use  the  newspapers  and  direct  advertising,  have 
an  electric  sign,  a  good  show  window  and  store 
display. 

The  Advertising  Appropriation 

The  first  question  that  an  electrical  contractor 
and  dealer  should  ask  about  advertising  is  how  much 
money  he  should  spend.  The  Advisory  Committee 
has  recommended,  after  cai'eful  investigation,  to 
every  electrical  contractor  and  dealer  who  has  a 
growing  business  that  he  set  aside  each  January  1st, 
3%  of  his  anticipated  gross  business  for  the  incom- 
ing year  as  his  advertising  appropriation.  In  other 
words,  if  your  gross  sales  for  1919  amounted  to 
$75,000  and  you  believe  that  during  1920  your  gross 
sales  will  amount  to  $100,000,  then  your  advertising 
appropriation  for  this  year  should  be  3%  of  the 
$100,000  (not  of  $75,000) ,  or  $3,000.  This  figure  in- 
cludes and  applies  to  the  contracting  department  as 
well  as  all  others.  The  contractor-dealer,  as  a  con- 
tractor has  goods  and  service  to  sell  and,  therefore, 
something  to  advertise.  A  man  starting  in  business 
or  advertising  for  the  first  time  logically  should 
spend  a  greater  per  cent — approximately  5%. 

This  recommendation  of  the  Advisory  Commit- 
tee is  conservative  in  accordance  with  its  general  pol- 
icy, and  should  not  be  considered  as  the  maximum. 
In  an  article  that  appeared  in  the  Electrical  World, 
Mr.  L.  B.  Gibbs,  Supt.  of  Advertising  of  the  Edison 
Illuminating  Co.  of  Boston,  said: 

"In  our  minds,  in  the  Boston  Edison  Co.,  we  feel  that 
wp  do  very  little  display  advertising  in  the  newspapers  com- 
pared with  the  size  of  our  business  and  the  territory  we  cover. 
I  was  talking  not  long  ago  with  Mr.  Richards,  advertising 
manager  for  Jordan-Marsh.  I  asked  him  about  the  percent- 
age of  their  gross  that  they  allow  for  display  advertising  and 
about  some  of  the  different  angles  of  their  policies.  He  said: 
'I  thould  think,  in  your  electrical  business,  if  a  store  on  its 
own  account,  or  a  man  running  an  appliance  store  by  itself, 
or  a  central  station  spent  5  per  cent  of  its  last  year's  gross 
on  this  year's  advertising,  this  would  be  doing  very  well  and 
would  get  wonderful  results.' 

"You  will  be  interested  to  know  that  it  has  been  figured 
very  carefully  that  if  you  spend  $5,000  this  year  for  advertis- 
ing you  will  have  $4,000  worth  of  that  advertising  coming  to 
you  next  year,  and  $3,000  the  next,  $2,000  the  next  and  $1,000 
the  next.  Thus  the  $5,000  that  you  spend  this  year  will  have 
pulling  power  in  diminishing  ratio  through  five  years,  but  it 
won't  hr-ve  that  pulling  power  unless  you  add  to  it  and  keep 
it  alive.  So,  if  you  put  in  $5,000  this  year  for  advertising 
and  $5,000  next  year,  you  will  really  get  $9,000  worth  of 
advertising  next  year.  You  put  in  $5,000  in  the  third  year 
and  you  have  $12,000  worth  of  advertising;  that  is,  you  secure 
this  'effect  in  your  third  year  if  you  keep  your  work  going 
right  along.  That  runs  to  a  certain  period  and  begins  to  build 
up  again.  Therefore  a  man  beginning  in  business  should  use 
7  to  10  per  cent  of  his  gross  in  advertising.  If  part  of  his 
business  is  with  nationally  advertised  commodities,  he  can 
reduce  that  7  to  10  per  cent  to  5  or  7  per  cent  in  the  beginning 
of  his  business.  "When  he  gets  well  established  he  can  do 
very  well  with  from  2  to  5  per  cent  of  his  gross,  and  if  he  is 
handling  national  products  he  can  easily  go  down  from  1  to 
3  per  cent  of  his  gross." 
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Electrical  Cooperation  in  Salt  Lake  City 


BY    E.    H.    EAEDLEY 


(In  few  branches  of  the  electrical  industry  is  progress  more  marked  and  energetic  than  among 
the  contractors  and  dealers.  Following  is  an  account,  by  the  proprietor  of  the  Eardley  Electric 
Company  of  Salt  Lake  City,  of  the  work  which  is  being  accomplished  by  the  contractor-dealer 
association  of  that  city. — ^The  Editor.) 


For  the  past  twenty  years  it  has  been  my  good 
fortune  to  be  connected  with  the  electrical  industry. 
I  have  seen  it  grow  from  very  small  proportions,  dur- 
ing those  twenty  years,  to  the  commanding  position 
which  it  now  occupies  in  the  industrial  and  commer- 
cial life  of  our  city  and  state,  and  of  the  whole  nation. 
The  changes  have  been  tremendous. 
Destructive  Competiton  vs.  Cooperation  — 

Prior  to  the  organization  of  the  present  Elec- 
trical Contractors  and  Dealers'  Association  of  Salt 
Lake  City  the  business  was  a  "hit-or-miss"  affair. 


Electrical  Contractors  and  Dealers'  Association  of  Salt  Lake  City,  the 
ffix>up  including  jobbers  and  representatives  of  the  Utah  Power  &  Light 
Company.  This  flourishing  organization  is  a  strong  influence  in  the  elec- 
trical industry  of  Utah. 

and  every  man  engaged  in  it  was  considered  by  the 
other  fellow  as  an  unworthy  competitor.  Strife,  jeal- 
ousy and  unethical  methods  were  the  rule. 

As  a  result  of  the  foundation  laid  by  the  men 
in  this  industry  during  the  last  twenty  years,  and 
more  recently  through  the  splendid  efforts  of  some  of 
our  fellows,  we  have  emerged  from  this  chaos  and 
are  learning  the  great  lesson  of  "Live  and  Help  Live." 

Our  electrical  contractors  organization  of  the 
past  has  flourished,  died,  and  been  resurrected  a 
number  of  times,  but  even  when  the  organization 
slumbered  some  of  its  members  had  faith  in  its  final 
permanent  establishment,  with  the  result  that  the 
present  organization  is  firmly  founded,  and  will  ac- 
complish its  object  of  raising  the  standard  of  elec- 
trical contracting  and  merchandising,  and  thereby 
help  every  member  of  the  industry. 

The  central  station  man  of  today  is  working  in 
harmony  with  the  other  branches  of  the  industry 
as  he  never  did  before.  To  our  own  Utah  Power  & 
Ijight  Company  much  ci'edit  is  due  for  the  foresight 
they  have  exhibited  in  cooperating    with  the  con- 


tractor and  dealer  in  the  development  of  the  electrical 
industry. 

Our   jobbers,    men   of   experience    and  ability, 
continue  their  fatherly  interest  in  our  organization, 
and  they,  too,  are  bending  every  effort  toward  our 
success. 
Organized  Effort  — 

Our  association  meets  regularly  each  Tuesday 
noon  for  luncheon,  and  our  attendance  is  nearly  100 
per  cent.  At  these  meetings  we  have  a  regular  order 
of  business  and  a  blackboard  demonstration,  which 
is  led  by  one  or  another  of  our  members,  as  circum- 
stances permit.  Diagrams,  sketches  of  fixtures,  and 
methods  of  cost  finding  are  chief  among  the  subjects 
discussed,  and  much  valuable  information  is  gained. 

The  first  Tuesday  in  each  month  is  called  "Job- 
bers' Day,"  at  which  meeting  the  jobbers  and  repre- 
sentatives of  the  Utah  Power  &  Light  Company  also 
attend.  On  these  occasions  the  time  is  generally 
devoted  to  general  discussion,  which  discussion  is 
always  very  interesting  and  instructive. 

Each  month  there  is  a  "Social  Night"  to  which 
affair  all  the  electrical  men  and  their  ladies  are  in- 
vited. On  these  occasions  there  is  speech-making, 
music,  dancing,  refreshments,  and  a  general  good 
time.  Experience  has  taught  us  the  value  of  these 
social  gatherings  in  the  promotion  of  good  fellowship. 


Better  merchandising  is  one  6i  the  watchwords  of  the  new  cooperative 
movement  in  the  electrical  industry.  Above  is  shown  the  interior  of  the 
Eardley   Electric    Connpany's   well-arranged   store  in   Salt   Lake   City. 

We  have  also  entertained  many  visitors,  and  in  this 
way  tiy  to  keep  in  touch  with  the  "other  fellow." 

Cooperation  is  the  watchword  of  the  association, 
and  it  is  being  lived  up  to.  This  in  a  measure  is  the 
outcome  and  development  of  the  past  few  years 
with  us.  The  old  feeling  of  animosity  or  disinterest- 
edness has  been  forgotten,  and  we  are  uniting  to 
produce  a  spirit  of  good  fellowship  and  a  breadth  of 
vision  which  means  success. 
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A  Central  Station  Opportunity 

BY   R.    W.    GODDARD 

(Small  current-consuming  devices  constitute  an  important  load  in  the  development  of  the  central 
station.  Following  is  an  idea  from  a  paper  presented  at  the  recent  convention  of  the  New 
Mexico  Electrical  Association,  suggesting  an  opportunity  which  has  been  to  a  great  extent 
overlooked. — The   Editor.) 


The  wide  awake  central  station  is  always  search- 
ing for  new  uses  to  which  electric  current  may  be 
put.  One  field  but  slightly  developed  at  the  present 
moment,  but  capable  of  considerable  expansion,  is 
that  of  automobile  storage  battery  charging.  Nearly 
every  auto  owner  of  over  two  years'  standing  has 
experienced  battery  trouble.  The  reason  for  the 
greater  part  of  this  is  what  is  termed  "local  action" 


)s>smjism^ 


Fie. 


1. — Mercury    Vapor    Arc    Rec- 
tifier. 


Fig.    2. — Tliermonic    Vacuum    Tube 
Rectifier. 


in  the  cells.  This  occurs  because  of  impurities  intro- 
duced with  the  addition  of  water.  Since  these  im- 
purities accumulate  as  the  battery  becomes  older, 
this  action  increases,  but  with  proper  charging  de- 
vices in  the  hands  of  every  car  owner  he  could,  at 
the  necessary  intervals,  give  his  batteries  extra 
charges  over  night  without  the  trouble  of  visiting  a 
battery  service  station  or  laying  up  his  car. 

There  are  on  the  maiket  devices  which  are  com- 
paratively inexpensive,  which  will  do  this.  These 
may  be  divided  into  four  general  classes:  synchro- 
nous polarity  switches,  motor-generator  sets,  mer- 
cury vapor  arcs  and  thermionic  current  tubes. 

The  synchronous  polarity  switch  is  usually  a 
magnetic  device  which  operates  a  pole  changing 
switch  in  synchi'onism  with  the  alternating  current 
source,  thus  reversing  the  connections  every  time 
the  cui'rent  reverses  and  giving  a  unidirectional  cur- 
rent for  charging  the  battery.  Another  device  util- 
izes a  synchronous  motor  which  runs  a  commutator, 
thus  accomplishing  the  same  results  as  before  men- 
tioned. 

Motor-generator  sets  consist  of  small  motors 
direct-connected  to  low  voltage  generatoi's.  Years  of 
development  have  perfected  these  highly,  yet  they 
have  troubles  caused  by  their  commutators  and 
brushes. 

The  mercury  vapor  arc  utilizes  the  peculiar  char- 
acteristic of  the  electric  arc  through  mercury  vapor 
between  a  mercury  cathode  and  graphite  anode  of 
allowing  current  to  flow  in  one  direction  only.    This 


is  due  to  the  ionization  of  the  mercury,  which  being 
ionized,  has  a  strong  negative  charge  and  thereby 
electrons  will  leave  it  under  the  slightest  voltages. 
Thus  by  arranging  terminals  as  shown  in  Fig.  1, 
electrons  will  flow  from  the  mercury  to  the  anode 
which  is  positive  to  it  at  any  instant.  Through  the 
cathode  cii-cuit  the  current  is  unidirectional  and  may 
be  used  to  charge  batteries.  The  arc  is  maintained 
through  the  points  of  zero  potential  by  a  choke  coil 
placed  in  the  cathode  circuit  which  makes  the  cui'rent 
lag  behind  the  potential — lagging  power  factor — so 
that  before  the  arc  to  one  anode  has  ceased,  the  po- 
tential to  the  other  anode  has  built  up  sufficiently  to 
establish  the  flow  of  electrons  to  it. 

The  thermionic  cm-rent  tube  is  a  device  utilizing 
the  property  of  electi'on  discharge  through  a  vacuum 
from  a  heated  body  under  electric  pressure.  Heated 
bodies  emit  electrons  and  the  voltage  applied  will 
cause  these  to  travel  to  a  positively  charged  body. 
Fig.  2  illustrates  how  this  principle  is  used.  Within 
a  glass  tube  is  sealed  a  filament  of  tungsten  and  a 


Fig.  3. — Curves  showing  results  of  a  series  of  tests  run  on  (a)  motor- 
generator  set,   (b)   mercury  vapor  arc  rectifier  and  (c)   tiiermionic  rectifier. 

graphite  or  metal  plate.  The  filament  is  heated  to 
incandescence  by  current  from  several  turns  of  an 
auto  transformer.  When  thus  heated  it  emits  elec- 
trons which  travel  to  the  plate  whenever  the  latter  is 
charged  positively  with  respect  to  the  filament. 
Since  the  plate  is  cool,  no  electrons  are  emitted  from 
it  and,  therefore,  there  is  no  flow  of  current  in  the 
reverse  direction.  Thus  through  the  plate  circuit  a 
unidirectional  current  is  produced  which  may  be  used 
for  battery  charging. 

For  purposes  of  comparison,  a  series  of  tests 
were  run  on  three  standard  alternating-current  I'ec- 
tifying  devices  of  approximately  the  same  capacity: 
(a)  motor-generator  set,  (b)  mercury  vapor  arc  rec- 
tifier, and  (c)  thermionic  rectifier.  The  results  of 
this  test  are  shown  in  Fig.  3.  The  efficiencies  run 
along  quite  parallel.  From  one  cell  they  range  from 
10%  to  20%  and  rise  to  from  35%  to  50%  for  six 
cells. 
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A  vigorous  campaign  on  battery  charging  de- 
vices among  car  owners,  similar  to  the  well  known 
flat  iron,  washing  machine  and  electric  stove  cam- 
paigns, should  be  decidedly  worth  while.  The  load 
these  devices  would  bring  is  desirable,  being  gen- 


erally off  peak,  night  load    and  of  constant  value,     neglected. 


The  car  owners  would  be  greatly  benefited  by  the 
convenience  and  greater  life  of  their  batteries,  and 
the  load  of  battery  service  stations  would  not  be 
decreased  appreciably  since  this  home  charging 
would  be  to  a  large    extent   charging    that  is  now 


Steam  Power  Plant  Tests — II 


BY    H.    L.    DOOLITTLE 


(Following  is  the  continuation  of  the  data  on  fuel  oil  economies  obtained  from  extended  steam 
power  plant  tests.  The  remainder  of  the  material  will  be  published  in  the  next  issue.  The  author 
is  steam  power  plant  specialist  with  the  Southern  California  Edison  Company. — The  Editor.) 


Boiler  EfHciency  — 

Tests  showed  that  the  boiler  efficiency  is  prac- 
tically constant  between  35%  and  130%  of  boiler 
rating.  Tests  in  which  hot  water  was  fed  to  the 
economizer  resulted  in  a  low  efficiency.  Two  of  the 
three  tests  on  two  boilers  fell  about  3%  below  the 
average  efficiency.  It  was  expected  that  the  combined 
efficiency  for  two  boilers  operating  on  one  economizer 
would  be  less  than  for  a  single  boiler  operated  on 
the  same  economizer  on  account  of  there  being  just 
half  the  economizer  surface  available  per  boiler.  It 
was  also  noticeable  that  the  tests  on  the  low  loads 
which  were  made  with  fewer  burners  operating,  gave 
better  efficiency  than  those  with  a  larger  number  of 
burners.  This  would  indicate  that  it  would  be  more 
economical  to  operate  the  boilers  on  light  loads  with 
either  one  or  two  burners  instead  of  with  all  four 
burners. 

The  tests  of  the  boiler  equipped  with  three  burn- 
ers gave  practically  the  same  efficiency  as  those  con- 
ducted on  the  boilers  equipped  with  four  burners. 
It  was  also  possible  to  obtain  the  same  maximum 
with  three  as  with  four  burners.  This  would  indicate 
that  there  would  be  some  advantage  in  having  future 
boilers  equipped  with  three  burners  as  it  would  make 
one  less  burner  per  boiler  to  be  kept  in  repair.  There 
is  a  possible  disadvantage  in  reducing  the  number  of 
bui'ners,  however,  in  that  the  four-burner  furnace 
would  permit  one  burner  becoming  inoperative  with- 
out reducing  the  capacity  of  the  boiler  or  necessitat- 
ing the  immediate  installation  of  a  good  burner. 


A  curve  showing  the  combined  efficiency  of 
boiler  and  economizer  shows  the  tendency  of  the 
economizer  to  flatten  out  the  efficiency  curve  at  high 
loads.  This  largely  compensates  for  the-  rapid  de- 
crease in  boiler  efficiency  as  the  load  is  increased. 
In  general,  the  economizer  adds  from  9  to  12%  to 
the  boiler  efficiency  and  at  the  same  time  increases 
the  boiler  capacity  approximately  12%. 

After  conducting  the  first  ten  tests  on  the  boiler 
as  originally  installed,  it  was  found  that  the  loss  in 
draft  in  passing  over  the  rear  baffle  in  front  of  the 
damper  opening  was  .2"  at  140%  rating.  This  had 
the  effect  of  reducing  the  available  draft  on  the  fur- 
nace and  thus  limiting  the  boiler  output.  It  was 
therefore  decided  to  remove  the  two  top  rows  of  rear 
baffle  tile,  leaving  only  one  row  above  the  damper 
opening.  After  making  this  change  it  was  found  that 
the  available  draft  was  greatly  increased  thereby 
making  possible  much  higher  loads  on  the  boiler. 

Fig.  1  shows  the  draft  required  at  the  damper 
for  the  various  loads  on  the  boiler  after  removing  the 
two  top  rows  of  the  rear  baffle.  From  this  curve  it 
is  seen  that  a  definite  draft  is  required  for  a  given 
load  on  the  boiler  or  for  a  given  amount  of  oil  burned 
per  hour.  It  is  rather  surprising  to  note  that  the 
boiler  can  be  operated  up  to  70%  of  rating  with  a 
positive  pressure  on  the  damper. 

This  positive  relation  between  oil  burned  and 
draft  required  makes  it  possible  to  construct  a  meter 
which  can  be  connected  to  the  fuel  oil  lines  to  the 
burners,  this  meter  being  calibrated  to  show  amount 


Fig.  1. — Curve  showing  draft  required  at  the  damper  for  the  various  loads 
on  the  boiler  after  removing  the  two  top  rows  of  the  baffle. 
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of  oil  being  burned  per  hour  and  also  the  draft  re- 
quired at  the  damper.  An  experimental  meter  of  this 
sort  was  constructed  and  installed  and  from  its  op- 
eration it  would  appear  that  such  a  meter  would  be 
a  great  help  to  the  fireman  in  enabling  him  to  operate 
the  boiler  with  the  proper  amount  of  draft.  If  such 
a  meter  were  properly  used  it  would  undoubtedly  re- 
sult in  the  elimination  of  some  of  the  boiler  losses 
due  to  excessive  draft  and  consequent  increase  in  air 
supplied  to  the  furnace. 
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Oil  Consumed - 


Fig.  2  shows  the  oil  burned  for  different  loads 
on  boiler  and  economizer.  It  is  seen  that  these 
curves  are  practically  a  straight  line  passing  through 
zero  between  30%  and  150%  of  rating  on  the  boiler. 
This,  therefore,  indicates  that  the  boiler  operates  at 
a  practically  constant  efficiency  between  these  loads. 

This  matter  of  constant  efficiency  over  a  'Wide 
range  of  load  has  a  practical  bearing  on  the  opera- 
tion of  the  plant  in  that  it  would  enable  the  plant  to 
be  operated  at  light  loads  on  several  boilers.  The 
boilers  would  then  be  ready  to  pick  up  additional  load 
on  short,  notice. . 

Steam  to  Burners  — 

The  steam  used  by  the  burners  was  accurately 
measured  by  means  of  calibrated  orifices,  the  differ- 
ence in  pressure  across  the  orifices  being  measured 
by  mercury  U  tubes.  After  making  several  attempts 
to  find  some  relation  between  the  steam  required  for 
atomization  and  oil  burned  or  the  load  on  the  boiler, 
it  finally  appeared  that  the  steam  required  was  prac- 
tically proportional  to  the  number  of  burners  op- 
erating. 

Fig.  3  was  therefore  prepared  to  show  the 
amount  of  steam  per  pound  of  oil  fired  in  relation  to 
the  number  of  pounds  of  oil  burned  per  hour  per 
burner.  The  curve  shown  is  an  equilateral  hyperbola 
which  would  represent  a  constant  amount  of  steam 
used  per  burner  regardless  of  the  amount  of  oil 
burned.  .  It  is  seen  that  the  points  approximately 
follow  this  curve.  The  amount  of  steam  varies  from 
.11  lb.  to  1  lb.  of  oil,  when  the  burner  is  handling 


1400  lb.  of  oil  per  hour,  to  .4  lb.  of  steam  to  1  lb.  of 
oil  with  the  burner  handling  400  lb.  of  oil  per  hour. 
From  this  it  is  seen  that  a  saving  in  steam  for  atom- 
ization could  be  effected  by  operating  the  boiler  with 
a  smaller  number  of  burners. 

Pressure  Loss  in  Superheater  — 

In  order  to  determine  the  pressure  loss  through 
the  superheater  a  mercury  U  tube  was  connected 
across  the  two  superheater  headers  and  observations 
were  taken  at  frequent  intervals  for  one-hour  peri- 
ods. Fig.  4  shows  the  results  of  these  tests  and  from 
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Fig.  4. — Showing    results    of    tests    to  determine  pressure  loss  through  the 
superheater. 

this  curve  it  is  seen  that  the  drop  across  the  super- 
heater varies  uniformly  with  the  load  on  the  boiler. 
The  drop  at  170%  of  rating  was  found  to  be  only 
3.6  lb.  per  square  inch. 

Varying  Draft  — 

Four  two-hour  tests  were  made  on  one  boiler 
operated  at  a  constant  load  of  about  105%  of  rating. 
In  these  tests  the  total  draft  at  the  damper  was 
varied  from  zero  to  .3  lb.,  and  the  effect  of  this  vary- 
ing draft  on  00.  and  stack  temperatures  was  noted. 
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5, — Showing   results   of   tests   with    varying   draft   on    a   single   boiler 


Fig.  5  shows  the  results  of  these  tests.  From 
these  curves  it  is  seen  that  00.^,  which  is  an  indica- 
tion of  the  completeness  of  combustion,  varies  from 
8.5%  for  the  .32"  di-aft  to  14.7%  for  the  .02"  draft. 
From  Fig.  1  we  find  that  the  draft  required  for  105% 
rating  is  .07";  this  di-aft  corresponds  to  13.2%  C0._, 
from  the  curves  on  Sheet  No.  8.  The  average  of  the 
COo  obtained  on  all  of  the  tests  for  the  boiler 
equipped  with  four  burners  was  14.0%  and  for  the 
tests   of  the   boiler   equipped   with   three   burners, 
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13.4%.  It  is  therefore  seen  that  the  curve  obtained 
for  the  tests  on  varying  draft  agree  very  closely  with 
those  obtained  during  the  other  tests. 

It  is  also  apparent  from  these  tests  that  the  ex- 
cess air  varies  directly  with  the  draft.  The  excess 
air    under    normal    operation    at    this    load    should 


amount  to  20%  corresponding  to  .07"  draft.  The 
excess  air  will,  however,  be  increased  to  80%  by  in- 
creasing the  draft  to  .30".  This  gives  a  good  indica- 
tion of  the  unnecessary  loss  that  would  result  from 
operating  the  boiler  at  drafts  greater  than  those  re- 
quired to  give  proper  combustion. 


Automatic  Substation,  Sacramento  Northern  Railroad 

BY    W.    H.    EVANS 

(The  electrical  equipment  of  the  portable  automatic   railroad   substation   described  here  is   of 
interest  not  only  to  railroad  engineers  but  also  to  electrical  engineers  in  all  branches  of  the  pro- 
fession as  the  use  of  automatic  apparatus  is  becoming  of  widespread  application.    The  author  is 
electrical  engineer  for  the  Sacramento  Northern  Railroad. — The  Editor.) 


Although  only  the  highest  type  of  service  can 
be  well  tolerated  by  any  public  service  company,  yet 
there  must  be  certain  definite  economical  relations 
maintained  between  the  cost  of  service  and  the  re- 
sults gained.  If  the  gain  in  service  is  not  achieved 
economically  the  ends  will  be  defeated.  If  a  gain  in 
service  may  be  made  with  economy,  that  advantage 
will  be  taken.  In  the  case  in  point,  the  Sacramento 
Northern  Railroad  had  been  operating  its  line  with 


Converter  in  background  is  equipped  witii  flash  barriers  and  motor  operated 
brush  lifters.  Automatic  contl'ol  board  to  the  right  and  series  resistances 
to   the   left. 


substations  normally  spaced  ten  miles  apart.  How- 
ever, between  Sacramento  and  the  first  substation 
north,  there  were  fourteen  miles  and  as  the  traffic 
was  particularly  heavy  there  the  voltage  conditions 
were  not  the  best.  The  results  were  slow  speed  for 
both  freight  and  passenger  trains,  and  undue  heating 
of  motors. 

General  Features 

To  remedy  this  condition  it  was  decided  to  in- 
stall at  a  point  about  5.6  miles  north  of  Sacramento, 
a  portable  automatic  substation  which  our  figures 
showed  could  be  installed  for  something  less  than 
$19,000,  whereas  feeder  cable  to  produce  the  same 
voltage  regulation  would  have  cost  in  excess  of 
$40,000. 

The    portable    substation    consists  briefly  of  a 


300-kw.,  600-volt,  60-cycle,  1200-r.p.m.,  6-phase  syn- , 
chronous  converter,  a  240-kva.,  2344/445-volt,  oil- 
insulated,  self-cooled,  3-phase  transformer,  together] 
with  the  necessary  automatic  control  equipment.  All] 
of  this  apparatus  is  installed  in  a  box  car  constructed  ] 
in  our  own  shops  from  an  80,000-lb.  capacity,  40-ft. 
flat  car,  with  the  necessary  siding  and  roof  added. 

Energy  is  delivei-ed  to  the    railroad's  portable 
substation  at  2300  volts,  3-phase,  from  the  power 


Transformer  end   of   car   showing   arrangement   of   louvers  to    assist   rapid 

cooling. 

company's  60,000-volt  to  2300-volt  transformers 
which  are  located  on  a  concrete  platform  which  with 
the  pole-top  switches  and  fuses  are  located  inside  of 
a  high  wire  fence  for  protection  against  trespassers. 

Since  the  substation  is  automatic,  normally  the 
doors  are  always  closed  and  locked,  and  in  order  to 
provide  ventilation  louvers  were  let  into  both  sides 
and  ends  of  the  car;  in  addition  sci'eened  openings 
are  installed  in  the  floor  of  the  car  for  further  ven- 
tilation. 

Method  of  Operation 

On  account  of  the  comparative  newness  of  this 
type  of  equipment  on  the  coast,  a  short  description  of 
the  sequence  of  operations  which  takes  place  in  auto- 
matically starting  up  and  shutting  down  is  given 
here. 
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Starting  of  Station  — 

With  the  station  shut  down,  and  a  train  coming  into  the 
substation  zone  on  either  side,  the  third  rail  voltage  is  grad- 
ually lowered  until  it  reaches  the  value  at  which  the  relays  in 
the  automatic  substation  are  set  which  govern  starting. 

Relay  1  is  a  contact  making  voltm-eter  which  is  adjust- 
able for  any  particular  trolley  voltage  desired,  in  this  case 
500  volts.  In  connection  with  the  overload  relay  .37,  which 
functions  to  shut  down  the  station,  these  two  relays  are  the 
primary  control  in  starting  and  stopping  the  station. 

Relay  one  closes  instantaneously  when  the  voltage  drops 
to  500  volts,  short  circuiting  the  coil  of  relay  2  which  is  a 
time-limit  circuit-opening  relay  whose  function  is  to  provide 
a  time  delay  in  starting  up  the  equipment  as  the  low  voltage 
conditions  appear,  as  obviously  simply  a  momentai-y  swing 
below  500  volts  should  not  be  pei-mitted  to  start  up  the 
station;  the  time  setting  of  relay  2  can  be  adjusted  to  suit 
the  particular  conditions  at  any  point. 

The  contacts  of  relay  2  are  normally  closed  when  the 
station  is  not  running.  When  relay  1  operates,  closing  its 
contacts;  relay  2,  after  a  predetermined  time,  opens  its  con- 


Near   view    of    2'10-kva.    starting 
and    5-kw. 


transformer,    motor    operated    oi!    breaker 
control    transformer. 


tacts  and  permits  the  coil  of  relay  3  to  be  energized.  Relay 
3  then  closes  its  contacts  and  control  current  from  the  5-kw. 
auxiliary-control  transformer  is  admitted  to  the  control  cir- 
cuits of  the  station.  A  circuit  is  then  established  from  the  a.c. 
control  bus  through  the  contacts  of  relay  27-X,  the  contacts 
of  relays  3  and  26,  operating  coil  of  relay  4,  auxiliary  switch 
on  circuit  breaker  and  hand  reset  switch  on  oil  switch  motor 
mechanism  back  to  control  bus.  The  closing  of  contactor  4 
establishes  a  circuit  from  the  control  bus  through  one  of  its 
contacts  to  segment  13  on  the  controller,  then  to  segment  16 
upper  contact  of  auxiliary  switch  on  brush  raising  device,  and 
to  the  operating  coil  of  contactor  6  and  back  to  the  control 
bus. 

Operation  of  Controller  — 

Contactor  6  closes  and  starts  the  motor  driving  the 
controller  which  is  very  similar  to  the  ordinary  type  K  street- 
car controller.  Through  its  various  contact  fingers  and  seg- 
ments the  controller  performs  the  necessary  sequence  of  op- 
eration of  the  various  switches  in  starting  up  and  shutting 
down  the  station,  each  succeeding  step,  however,  being- 
checked  electrically  by  means  of  various  relays  to  insure  that 
the  electrical  and  mechanical  conditions  have  been  properly 
fulfilled. 


Segment  15  on  the  controller  closes  the  operating  coil 
of  contactor  5  which  establishes  a  circuit  through  one  of  its 
contacts  to  segment  1  on  the  controller  and  simultaneously 
comlpletes  a  circuit  from  the  same  contact  to  the  closing 
circuit  of  the  oil-switch  motor  mechanism. 

The  oil-switch  now  closes,  energizing  the  power  trans- 
former, and  if  the  proper  a.c.  voltage  exists  on  all  three 
phases  of  the  low  tension  side  relays  32  close.  These  relays 
are  so  connected  that  no  further  operation  can  continue  unless 
the  proper  phase  voltage  exists.  Segment  14  on  the  con- 
troller then  makes  contact,  completing  a  circuit  through  the 
auxiliary  switch  on  the  oil  circuit  breaker,  one  of  the  contacts 
and  the  operating  coil  of  5.  This  operation  thus  establishes 
a  holding  circuit  for  contactor  5  as  soon  as  the  controller 
advances  beyond  segment  15.  Segment  2  on  the  controller 
then  makes  contact,  completing  a  circuit  through  the  contacts 
of  the  relay  32  and  the  operating  coil  of  contactor  10. 

Start  of  Converter  — 

The  starting  contactor  10  now  closes,  placing  reduced 
voltage  from  the  transfoiTner  upon  the  slip  rings  of  the  con- 
verter which  starts.  If  the  converter  has  come  up  to  syn- 
chronous speed  by  the  time  the  first  gap  in  segment  16  is 
reached,  a  circuit  is  established  from  segment  14  through  the 
contacts  of  13  to  segment  20  and  thence  to  segment  18  and 
the  operating  coil  of  contactor  6.  This  holds  contactor  6 
closed  until  the  gap  in  segment  16  is  passed.  If  the  converter 
has,  however,  not  come  up  to  speed  by  the  time  the  gap  in 
segment  16  is  reached  the  circuit  to  the  operating  coil  of 
contactor  6  is  broken  and  the  controller  now  comes  to  rest 
until  synchronous  speed  on  the  converter  is  reached;  i.  e.,  until 
the  speed  control  switch  13  has  closed  its  contacts. 

Segment  3  makes  contact,  closing  the  circuit  to  the 
operating  coil  of  field  contactor  31.  This  closes  and  connects 
the  fields  of  the  converter  to  the  250-volt  exciter  on  the  con- 
troller, thus  fixing  the  proper  polarity  on  the  converter,  and 
as  the  converter  is  brought  to  the  proper  polarity,  the  polar- 
ized relay  36  closes  its  contacts.  Segment  3  then  breaks 
contact,  opening  contactor  31. 

Seg-ment  4  makes  contact  energizing  the  operating  coil 
of  full-field  contactor  14,  which  closes  and  places  the  field  of 
the  converter  across  its  own  armature  for  self-excitation.  The 
field  contactors  31  and  14  are  mechanically  interlocked  so  that 
31  must  open  before  14  can  close. 

Running  Conditions  — 

Segment  2  breaks  contact,  opening  the  starting  contac- 
tor 10  and  the  segment  5  makes  contact  energizing  the  operat- 
ing coil  of  running  contactor  16  which  closes  and  puts  full  a.c. 
voltage  on  the  slip  rings  of  the  converter.  At  the  same  time 
relay  30  closes  due  to  the  establishment  of  full  voltage  across 
the  armature  of  the  converter. 

Segment  26  makes  contact,  establishing  a  circuit  through 
the  upper  contacts  of  the  limit  switch  on  the  brush  raising 
device  and  starts  the  motor  of  this  device,  thus  lowering  the 
brushes  doviTi  upon  the  converter.  If  the  brushes  reach  their 
lowest  position,  and  the  lower  contact  of  the  auxiliary  switch 
on  the  brush  raising  device  is  closed,  before  the  controller 
runs  off  the  second  gap  in  segment  16,  a  circuit  is  established 
from  segment  17  through  the  lower  auxiliary  switch  of  the 
brush  raising  device  to  the  operating  coil  of  contactor  6,  thus 
holding  6  closed  and  permitting  the  controller  to  continue  to 
revolve.  If  the  controller  runs  off  segment  16  before  the 
brushes  are  in  their  lowest  position  the  operating  coil  circuit 
of  6  is  opened  and  the  controller  stops  until  the  lower  auxil- 
iary switch  on  the  brush  raising  device  closes  and  completes 
the  circuit  from  segment  17  described  above.  The  above 
steps  insure  that  the  brushes  have  been  properly  lowered  upon 
I'he  converter. 

Segment  7  makes  contact  giving  d.c.  potential  to  seg- 
ments 8,  9,  10  and  11.  Segment  8  makes  contact,  establishing 
a  circuit  through  the  contacts  of  polarized  relay  36,  the  con- 
tacts of  relay  30,  the  electrical  interlock  on  contactor  16  and 
the  operating  coil  of  contactor  18.  Contactor  18  now  closes, 
connecting  the  converter  to  the  bus  through  all  three  sections 
of  the  load  limiting  resistance.  The  converter  is  then  feeding 
the  line  through  the  0.75  ohm  series  resistance. 

Segment  9  makes  contact  establishing  a  circuit  through 
the  operating  coil  of  contactor  21  and  the  contacts  of  relay 
25  and,  if  the  current  demand  is  below  the  overload  setting 
of  relay  25  contactor  21  closes  short  circuiting  section  R-3  to 
R-4  of  the  resistor. 

Taking  Load  — 

Segment  10  makes  contact,  establishing  a  circuit  through 
the  operating  coil  of  contactor  20  and  the  contacts  of  relay 
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24  and  if  the  current  value  is  below  the  setting  of  this  relay 
20  closes,  short  circuiting  the  section  R-2  to  R-3  of  the  re- 
sistor. In  a  similar  manner,  segment  11,  making  contact, 
closes  a  circuit  through  the  operating  coil  of  19  and  the  con- 
tacts of  relay  23,  thus  cutting  out  the  last  section  of  resist- 
ance. The  machine  is  now  connected  directly  to  the  bus  and 
delivering^  load.  During  the  last  several  operations  mentioned 
above  after  contactor  18  closed,  the  contacts  of  relay  37  open, 
inserting  the  section  BC  of  the  resistance  in  series  with  the 
contact  making  voltmeter  1.  Simultaneously  the  voltage  on 
the  bus  has  been  brought  up  to  normal  but  the  contacts  of  the 
voltmeter  still  remain  closed  due  to  the  resistance  BC  which 
has  just  been  inserted. 

Segment  17  breaks  contact  opening  the  circuit  previously 
established  through  the  lower  contacts  of  the  brush  raising 
device  and  the  operating  coil  of  contactor  6  which  latter  opens 
and  the  controller  comes  to  rest  at  the  running  position, 
being  stopped  immediately  by  its  solenoid  brake. 
Shutting  DowTi  — 

When  the  load  demand  decreases  and  reaches  the  setting 
of  relay  37  which  in  this  case  is  adjusted  for  100  amperes, 
the  contacts  of  the  latter  close  short  circuiting  section  BC  of 
the  resistance  in  the  coil  of  the  contact  making  voltmeter  1 
causing  the  voltmeter  to  open  its  contacts.  This  removes  the 
short  circuit  from  coil  of  2  closing  its  contacts  instantaneously 
and  short  circuiting  coil  of  relay  3  which  starts  to  open  its 
contacts.  If  the  load  does  not  increase  long  enough  for  2  to 
reset  at  any  time  during  the  setting  of  the  dash-pot  on  relay 
3,  the  latter's  contacts  open,  interrupting  the  circuit  of  contac- 
.  tor  4.  Should  the  load  increase  before  contacts  3  have  opened, 
37  would  open,  inserting  resistance  section  BC  and  causing 
the  voltmeter  to  make  contact.  The  voltmeter  contacts  short 
circuit  coil  of  relay  2.  Contacts  of  relay  2  open  after  time- 
delay  and  re-energize  3. 

After  3  has  opened,  contactor  4  opens,  interrupting  two 
circuits  simultaneously;  the  first  being  the  a.c.  supply  to  con- 
troller segment  13  and  the  other  the  d.c.  circuit  including  the 
operating  coil  of  contactor  18.  The  holding  circuit  for  con- 
tactor 5  through  segment  14,  the'  auxiliary  switch  on  the  oil 
circuit  breaker  and  the  contacts  of  29,  are  broken  and  line 
contactor  18  and  control  contactor  5  now  open. 

The  opening  of  contactor  5  interrupts  the  supply  to 
segment  1  on  the  controller  and  establishes  a  circuit  through 
its  electrical  interlock  to  segment  19.  Contactors  16  and  14 
open  disconnecting  the  converter  from  the  transformer  and 
discharging  its  field  which  in  turn  drops  relay  30  out. 

The  operating  coil  of  contactor  6  is  then  energized 
through  the  electrical  interlock  on  contactor  5  and  segments 
19  and  18.  The  controller  motor  starts  and  contactors  19,  20 
and  21  open.  Segment  24  makes  contact  energizing  the  trip 
circuit  of  the  oil  switch  mechanism;  also  segment  25  makes 
contact  through  the  lower  limit-svdtch  on  the  brush-raising 
device.  The  high  tension  line  is  now  disconnected  from  the 
transformer  de-energizing  relays  32  which  open,  and  the 
brushes  are  raised  from  the  commutator.  Segments  18  and 
19  break  contact,  and  the  controller  comes  to  rest  at  the  off 
position.  In  the  meantime  the  motor  of  the  brush  raising 
device  continues  to  operate  until  reaching  the  end  of  its  travel 
when  the  lower  limit  switch  is  opened,  breaking  the  supply- 
to  the  motor.  As  the  voltage  on  the  converter  armature  dies 
down  after  contactors  14  and  16  are  open,  relay  30  also  opens, 
and  the  station  is  completely  shut  down. 
Protective  Features  — 

D.C.  Overload Relays  23,  24  and  25  are  calibrated  at 

a.c.  loads  corresponding  to  d.c.  loads  of  900,  1200  and  1500 
amperes  and  upon  reaching  these  successive  loads  the  series 
resistances  of  0.15  ohms,  0.25  ohms  and  0.35  ohms  are  inserted 
in  circuit  with  the  converter,  causing  a  reduction  in  the  trolley 
voltage  supplied  to  the  third  rail  and  consequently  reducing 
the  ampere  output  of  the  machine. 

A.C.  Overload. — Should  trouble  develop  on  the  d.c.  side 
of  the  converter  inside  the  connection  of  the  load  limiting 
resistance,  relays  26  are  energized  from  the  current  trans- 
former on  the  low  tension  side  and  will  open  after  a  set  time 
and  shut  down  the  equipment.  Relays  26  are  set  at  a  higher 
value  than  relays  23,  24  and  25  and  are  also  time-limit  open- 
ing. This  time-limit  feature  allows  momentary  swings  to 
occur  without  shutting  the  machine  down.  In  our  case  these 
relays  25,  24  and  23  are  instantaneous  circuit  opening  and 
time-limit  circuit  closing  being  adjusted  to  close  at  3  seconds 
and  at  16  seconds  after  the  current  has  fallen  to  a  certain 
value  for  each  relay.  This  time  delay  permits  of  the  accelera- 
tion at  a  low  voltage  of  heavy  trains  which  when  starting  up 
cause  the  resistance  to  come  in,  and  when  the  trains  have 
accelerated  and  the  current  demand  fallen  off,  the  time  setting 
permits  of  their  receiving  full  voltage  at  the  end  of  their 
accelerated  period. 


Additional  a.c.  protection  is  provided  by  relay  28  which 
is  energized  from  a  current  transfonner  in  the  high  tension 
vsdnding  and  is  set  considerably  higher  than  the  other  over- 
load devices.  When  this  relay  operates,  the  oil  circuit  breaker 
is  tripped  open  and  with  it  the  hand-reset  switch  thus  com- 
pletely shutting  down  the  station.  The  opening  of  the  hand- 
reset  switch  interrupts  the  coil  circuit  of  contactor  4  and 
simultaneously  with  it  the  opening  of  the  auxiliary  switch  on 
the  oil  circuit  breaker  interrupts  the  holding  circuit  of  contac- 
tor 5.  The  operation  of  either  of  these  devices  shuts  down  the 
equipment.  After  the  oil  circuit  breaker  has  been  tripped  in 
the  above  manner  and  the  hand  reset  switch  opened,  the  sta- 
tion will  not  start  up  again  until  the  hand  reset  switch  is 


60.000    to    2300-volt    transformers    provided    with    external,    separate    pipes 
for  natural   cooling  of  oil    are   an  unusual   design. 


closed  by  the  inspector.  Consequently  relays  28  are  set  very 
high  and  are  expected  to  operate  only  in  cases  of  severe 
trouble  where  the  attention  of  an  inspector  would  be  neces- 
sary. 

Low  Voltage. — Relay  27  provides  the  a.c.  low  voltage 
protection.  When  low  voltage  occurs,  the  left  hand  contacts 
of  27  are  closed,  short  circuiting  the  coil  of  27-X,  opening  it 
and  interrupting  the  supply  through  the  contacts  of  relay  3 
to  the  coil  of  contactor  4.  Relay  29,  in  a  certain  sense,  pei"^ 
forms  the  functions  of  an  a.c.  low-voltage  relay  whenever  the 
converter  is  running,  since,  should  the  a.c.  voltage  fall  too 
much,  the  converter  ^\•ould  invert  and  supply  power  from  the 
ti'olley  to  the  a.c.  system.  Reverse-current  relay  29  would 
then  open,  interrupting  the  holding  circuit  of  contactor  5, 
shutting  down  the  machine. 

Over  Speed. — Speed  limit  device  12  on  overspeed  closes 
the  circuit  of  the  shunt  trip  of  the  d.c.  circuit  breaker.  When 
this  opens,  the  auxiliary  switch  on  the  circuit  breaker  inter- 
rupts the  supply  to  the  coil  of  contactor  4  and  the  equipment 
shuts  down.  When  this  happens  it  must  be  hand  reset  by  the 
inspector. 

Under  Speed. — The  speed  control  switch  13  is  a  centrif- 
ugal device,  the  contacts  of  which  remain  open  until  approxi- 
mate synchronism  is  reached. 

Sequence. — The  sequence  of  events  is  fixed  pi-imarily  by 
the  controller  but  in  addition  to  this  there  are  electrical  inter- 
locks on  contactors  5  and  16,  as  well  as  the  holding  circuit  of 
contactor  5,  all  of  which  are  additional  safeguards  against 
incoi-rect  sequence. 

Polarity.  • —  The  250-volt  excitation  generator,  direct- 
connected  to"  the  motor  of  the  controller,  fixes  the  polarity  of 
the  converter,  but  as  an  additional  precaution  the  polarized 
relay  36  must  be  energized  in  the  proper  direction  before 
allowing  line-contactor  18  to  close. 

Temperature. — Should  the  load-limiting  resistance  or 
bearings  overheat  the  thermostats  will  open  de-energizing 
relay  27  which,  when  de-energized,  closes  the  left  hand  con- 
tacts of  27  thu.'^  .shutting  the  equipment  down.  The  thermo- 
stats ovei'  the  i-esistor  are  self-reselling  when  the  resistor 
cools  off,  while  those  on  the  bearings  of  the  converter  are 
hand  reset  arid  leciuire  the  attention  of  the  inspector  before 
the  converter  will  again  start. 

A  thermal  relay  is  provided  whose  rise  in  temperature 
is  proportional  to  the  heating  in  the  converter  winding  and 
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in  case  of  a  long  continued  overload  which  would  injure  the 
insulation,  this  relay  operates  and  shuts  the  station  down. 
This  relay  in  one  of  the  illustrations  is  shown  mounted  on  a 
small  panel  supported  on  the  resistor  grid  iron  framework. 

The  therm.al  element  is  the  fuse  like  object  connected  in 
one  phase  of  the  converter  transformer,  secondary.  A  small 
tube  containing  a  volatile  liquid  connects  from  the  thei-mal 
element  to  the  relay  on  the  right — the  expansion  of  the  liquid 
under  heat  actuating  the  relay  whose  contacts  when  opened, 
interrupt  the  circuit  to  relay  27  and  shut  the  station  down. 

Balanced  Polyphase  Voltage. — This  protection  is  pro- 
vided on  the  low  tension  side  of  the  power  transformer  by 
means  of  the  two  relays  32  which  are  connected  across  dif- 
ferent phases.  All  three  phases  of  the  power  transfoiTner 
must  be  excited  to  approximately  noi-mal  voltage  or  otherwise 
one  or  both  of  these  relays  -w-ill  remain  open  and  prevent  the 
starting  contactor  10  from  closing. 

Position  of  Converter  Brushes. — Proper  position  of  these 
brushes  is  assured  by  means  of  the  auxiliary  switch  on  the 
brush  raising  device. 

The  converter  is  equipped  with  flash  barriers  which  com- 
pletely surround  the  brush  holders  and  in  case  of  an  attempted 
flash-over    between    blushes    the    hot    metallic    vapors   are 


Starting    grids,   running    contactors    and    motor   operated    drum    controller. 

scopped  up  from  the  commutator  and  dissipated  in  two  sec- 
tions of  wire  mesh.  The  system  is  subjected  to  frequent  short 
circuits  between  the  third  rail  and  traffic  rail,  owing  to 
sectionmen  dropping  tamping  bars  across  the  conductor  rail, 
and  from  various  other  causes,  so  that  flashovers  on  the  com- 
mutator of  the  motor  generator  sets  have  been  quite  frequent 
and  severe.  These  flash-overs  were  usually  accompanied  by 
a  spill-over  to  the  pedestals  of  the  machines  and  it  has  been 
found  necessary  to  remove  the  grounds  from  the  machine 
frames  in  order  to  reduce  this  spilling-over.  There  has  been 
during  Ave  months'  operation  of  the  automatic  substation, 
what  was  evidently  a  severe  short  circuit  on  the  third  rail  in 
the  imm.ediate  vicinity  of  the  substation;  the  flash  barriers  no 
doubt  took  care  of  the  resulting  flash-over  at  the  commutator, 
some  of  the  flash-screen  metal  having  been  vaporized,  but  the 
substation  cleared  itself  and  when  the  writer  visited  the  sta- 
tion that  day  the  machine  was  carrying  50%  overload  without 
any  evidence  of  the  flash-over  having  inconvenienced  the  con- 
verter as  far  as  normal  operation  was  concerned.  It  was 
evident,  however,  that  a  spill-over  had  taken  place  to  the 
pedestal  of  the  machine.  These  spill-overs  are  believed  to  be 
due  to  the  inductive  kick  occasioned  by  the  sudden  extreme 
variation  in  current  in  the  third  rail,  the  magnetic  effect  of 
which  accentuates  the  short  circuit  conditions  on  the  machine 
commutators.  In  addition  to  removing  the  ground  from)  the 
machine  frame  an  electrolytic  lightning  arrester  has  been 
connected  between  the  positive  of  the  machine  and  the  tra'ffic 
rail  with  the  belief  that  the  arrester  will  take  care  of  any 
extreme  inductive  kick  occurring  across  the  converter  arma- 
ture, the  fields,  or  the  series  resistors  of  the  machine. 


General  Results  of  Operation 

Our  experience  so  far  with  the  automatic  con- 
trol seems  to  show  that  this  type  of  equipment  is 
particularly  advantageous  for  interurban  service. 
The  cushion  of  resistance  which  is  introduced  in  ex- 
tremely heavy  demands  results  in  much  better  opera- 
tion than  the  manually  operated  stations,  in  that  im- 
proper handling  by  a  motorman  of  his  train,  or  in 
case  of  two  or  more  trains  pulling  on  a  station,  does 
not  result  in  opening  the  station  breaker,  with  the 
I'esultant  slowing  down  of  trains  and  probability  of 
again  pulling  the  breaker  when  the  station  operator 
closes  his  switches.  With  automatic  control,  there  is 
no  breaker  to  open.  The  station  simply  cuts  in  the 
proper  resistance  which  should  have  been  cut  in  on 
the  train  by  the  motorman  if  he  had  handled  his 
train  properly.  The  voltage  to  the  train  is  thereby 
cut  down  and  a  lower  current  demand  follows ;  but  in 
the  meantime  the  train  continues  to  accelerate  under 
this  reduced  cui'rent  and  in  a  few  seconds  the  amper- 
age falls  to  a  value  which  allows  the  resistance  con- 
tactors to  again  close,  short  circuiting  the  resistors 
and  delivering  full  voltage  to  the  trains. 

This  method  of  operation  naturally  results  in 
better  conditions  as  regards  flashing  at  commutators 
of  car  equipment  due  to  poor  handling  of  trains  as 
the  station  resistance  automatically  takes  care  of  any 
such  defective  ti'ain  operation.  For  those  interurban 
lines  which  operate  heavy  freight  trains  the  auto- 
matic control  with  the  current  limiting  resistors  and 
particularly  in  combination  with  a  200%  overload 
characteristic  in  the  converter  or  motor  generator 
set,  is  particularly  fitted  for  handling  this  class  of 
service. 

Improved  Operation 

In  addition  to  the  large  saving  in  opei'ators' 
wages  which  the  automatic  control  gives,  it  also  pro- 
vides a  considerable  saving  in  eliminating  idle  run- 
ning of  a  substation,  with  its  attendant  running-light 
losses.  Substation  operators  are  instructed  to  cut  in 
or  off  the  line  either  at  defined  time  intei"vals  or  upon 
certain  current  and  voltage  indications  upon  their 
station  instruments,  but  we  are  aware  that  even 
under  these  regulations  there  is  a  very  considerable 
amount  of  idle  running.  Under  automatic  control, 
however,  running-light  losses  are  cut  to  a  minimum 
as  the  station  does  not  start  except  upon  a  predeter- 
mined demand  for  power  and  then  shuts  down  when 
this  demand  no  longer  exists.  The  greater  the  inter- 
val between  trains,  the  larger  will  be  the  saving  of 
energy  obtained  through  the  elimination  of  running- 
light  losses.  The  use  of  automatic  control  therefore 
reduces  both  of  the  predominant  items  in  the  total 
cost  of  power;  i.  e.,  the  energy  charge  itself  and  the 
item  of  substation  wages.  Our  equipment  is  adjusted 
so  that  approximately  thi-ee  minutes  after  the  de- 
mand for  power  falls  below  100  amperes,  the  station 
shuts  down,  this  three-minute  interval  in  our  case 
being  sufficient  to  take  care  of  the  time  consumed 
by  a  train  in  the  substation  zone,  coasting,  braking, 
and  stopping.  The  station  delivers  current  to  the 
line  thirty  seconds  after  relay  3  closes,  or  about 
thirty-five  seconds  after  the  demand  for  current  oc- 
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curs,  there  being  about  a  five-seconds  delay  in  the 
action  of  the  relay  2  to  provide  against  momentary 
swings  bringing  the  station  into  action. 

Trouble  Experienced 

This  station  will  be  regularly  inspected  at  inter- 
vals of  about  every  four  or  five  days,  this  being  done 
at  present  by  an  extra  operator  who  also  spends  part 
of  his  time  in  line  work  and  affording  relief  to  other 
station  operators.  To  date  the  equipment  has  been 
remarkably  free  from  trouble,  our  main  difficulty 
having  been  from  loose  contacts  at  terminals  of  re- 
lays which  had  not  been  thoroughly  tightened  up  and 
were  shaken  loose  by  the  vibration  of  the  car.  These 
only  resulted  in  shutting  the  station  down,  and  since 
going  over  all  these  contacts  thoroughly  there  has 
been  no  further  difficulty. 

In  addition  to  this  unit  the  railroad  has  recently 
ordered  another  similar  equipment  to  be  installed  at 
another  point  on  the  system  where  present  sub- 
station spacing  is  also  too  great  and  voltage  condi- 
tions poor.  This  additional  equipment  includes  a 
converter  with  high  reluctance  poles  which  is  ex- 
pected to  be  practically  free  from  all  flash-overs 
incident  to  shorts  on  third  rail.  Curve  drawing 
meters  will  be  provided  so  as  to  give  us  a  record  of 
what  is  taking  place  in  the  station.  In  addition  the 
relays  23,  24  and  25  will  be  controlled  from  d.c. 
shunts  instead  of  from  a.c.  current  transformers, 
thus  providing  an  easier  means  of  adjusting  the  re- 
lay settings.  Thermal  relay  protection  will  be  ob- 
tained from  current  transformers  on  the  a.c.  side 
instead  of  being  on  the  d.c.  side  as  in  the  present 
installation. 

The  company  has  in  operation  nine  manually 
operated  stations,  in  four  of  which  the  apparatus  is 
located  in  a  building,  and  in  the  other  five  is  of  a 
portable  nature  similar  to  the  automatic  equipment. 
It  is  planned  to  provide  all  of  these  nine  stations  with 
automatic  control  and  probably  take  advantage  of  the 
portable  nature  of  five  of  them  to  shift  their  relative 
locations  so  as  to  provide  better  regulation  over  the 
system. 

This  unit  was  completely  installed  at  a  cost  of 
approximately  $18,500  including  the  electrical  appa- 
ratus, the  car  in  which  it  is  installed,  the  protection 
fence,  concrete  platform  for  power  transformers,  and 
spur  track  on  which  the  car  is  mounted.  This  cost 
does  not  include  the  cost  of  the  60,000/2300-volt 
transformers  and  open-air  type  switching  equipment 
which  the  power  company  provided. 

The  electrical  apparatus  used  in  this  automatic 
substation  was  designed  and  manufactured  by  the 
General  Electric  Company  of  Schenectady,  New 
York. 
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A  NEW  SCHOOL  OF  ENGINEERING 

BY  WALTER   HAYNES 

The  Department  of  Education  of  the  Portland 
Y.  M.  C.  A.  has  established  a  school  which  aims  to 
accommodate  students  who  for  some  reason  are  un- 
able to  take  a  regular  college  engineering  course. 
It  was  found,  by  paring  down  the  college  course  of 
all  cultural  subjects,  that  three  years  were  sufficient 
to  cover  a  technical  electrical  engineering  course. 
This  course  admitted  men  who  had  had  algebra  in 
the  high  schools.    Such  high  school  subjects  as  trig- 


The  laboratory  of  the  electrical  engineering  scliool  is  so  completely  equipped 
as  to  rank  well  with  any  first-class  electrical  engineering  laboratory 

onometry,  physics,  chemistry,  and  English  were 
given  as  well  as  subjects  strictly  along  the  line  of 
electrical  engineering.  An  abbreviated  course  in 
mathematics,  with  special  emphasis  upon  engineer- 
ing applications,  enabled  the  students  to  handle  any 
and  all  problems  which  are  usually  submitted  to  an 
engineer.  This  covers  the  regular  engineering  course 
from  algebra  to  integral  calculus,  inclusive,  except 
that  plane  and  solid  geometry  are  very  much  abbre- 
viated. Subdivisions  of  mathematics,  which  are  in- 
cluded in  texts  for  the  sake  of  completeness,  are 
eliminated. 

Considerable  attention  is  given  to  the  writing 
of  engineering  reports.  The  students  are  required 
to  write  a  minimum  of  150  reports,  each  one  of 
which,  in  addition  to  being  a  technical  paper,  is  an 
exercise  in  English  composition.  Three  years  of  this 
instruction  seldom  fails  to  teach  the  student  to  write 
a  direct,  concise,  and  clear-cut  report  upon  any  as- 
signed engineering  subject. 

There  are  certain  physical  and  mental  limita- 
tions inherent  in  the  human  make-up.  One  of  these 
is  the  inability  to  retain  a  high  percentage  of  the 
subject  matter  of  a  given  couree,  when  a  large 
number  of  other  dissociated  subjects  are  pursued 
simultaneously.  For  this  reason,  students  taking 
this  "abridged"  course  are  probably  better  trained, 
and  remember  a  larger  portion  of  the  strictly  engi- 
neering subjects  than  graduates  of  engineering  col- 
leges. This  conclusion  is  based  upon  the  grades 
received  in  competitive  civil  service  examinations 
with  graduates  of  other  colleges,  and  with  their  com- 
parative value  in  engineering  work. 
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(On  this  page  you  are  told  how  to  eliminate  the  danger  of  broken  windshields,  how  to  expedite 
the  erection  of  telephone  poles  and  how  to  build  an  attractive  house  of  common  earth.  Concise 
and  valuable  information  is  also  given  regarding  the  largest  cheese  in  the  world  and  the  latest 
in  bridal  functions  as  well  as  bits  of  data  on  the  electric  utilities  of  California  and  the  electri- 
fication of  Swiss   railroads. — The  Editor.) 


There  are  121  families  for  every  100  dwellings 

in  this  country. 

*  *       * 

There  are  84  electric  utilities  in  the  state  of 
California,  operating  75  hydroelectric  plants  and  50 

steam  plants. 

*  *       * 

Vast  deposits  of  potash  are  reported  as  having 
been  discovered  in  Morocco,  valued  at  two  hundred 
million  dollars. 

^  ^  * 

An  inventor  has  mounted  an  electric  flashlight 
in  the  frame  of  a  note  book  for  the  use  of  persons 
who  are  obliged  to  continually  work  in  the  dark. 

*  *       * 

The  latest  in  bridal  functions  occurred  in  a 
northwestern  city  recently  when  a  popular  bride-to- 
be  was  given  an  elaborate  electrical  bridal  shower. 

*  *       * 

Eecruits  are  joining  the  British  army  at  the 
rate  of  200  per   day  and   many  of   the  men  whose 

period  of  service  was  about  to  expire  have  re-enlisted. 

*  *       * 

In  purchasing  flour  today  one  finds  that  the  pre- 
war dollar  is  worth  $0.41,  in  purchasing  sugar  that 
it  is  worth  $0.29,  and  in  purchasing  potatoes  that  it 
is  worth  a  mere  $0.22. 

*  *  -!: 

In  parts  of  Cliina  the  Standard  Oil  can  is  the 
standard  of  measurement.  The  liquid  treasure  that 
has  gone  across  the  Pacific  and  Atlantic  oceans  in 
Standai-d  Oil  vessels  exceeds  $100,000,000  in  value. 

*  sS  * 

The  government  of  Switzerland  has  announced 
an  offering  of  $25,000,000  twenty-year  8  per  cent 
sinking  fund  gold  bonds  to  provide  funds  for  the 
electrification  of  the  government  railway  system  of 

that  country. 

*  *       * 

The  avoirdupois  English  pound  now  in  use  was 
derived  from  the  weight  of  7,000  grains  of  wheat 
taken  from  the  middle  of  the  ears  and  well  dried. 
This  was  established  as  the  standard  pound  during 
the  reign  of  Queen  Elizabeth  and  has  continued  to 

the  present  day. 

*  *       * 

All  alteration  and  I'emodeling  work  has  been 
stopped  on  buildings  in  London  because  all  labor  and 
materials  are  urgently  needed  for  the  construction 
of  new  dwellings.  It  is  estimated  that  an  effective 
house  building  campaign  in  London  will  require  at 
least  45,000  skilled  bricklayers.  In  all  England  there 
are  now  only  50,000  bricklayers  as  compared  with 
100,000  before  the  war. 


The  biggest  cheese  in  the  world  was  recently 
brought  into  being  as  the  result  of  a  day's  work  on 
the  part  of  twelve  thousand  cows.  This  was  sent 
from  California  to  the  National  Dairy  Show  in  Chi- 
cago. It  weighed  357,000  pounds,  was  eight  feet 
high,  and  lO^/^  feet  in  diameter. 

The  first  pumping  engine  made  for  sale,  which 
dates  from  1766  and  is  preserved  near  Birmingham, 
England,  was  put  to  a  trial  under  steam  recently. 
The  engine  was  in  continuous  use  for  more  than  half 
a  century.  Designed  for  13  strokes  to  the  minute, 
the  ancient  piece  of  machinery  maintained  16  strokes 
to  the  minute  at  the  trial. 

:■:  :5i  :{: 

A  Silent  Guide  which  is  being  placed  in  one  of 
the  stations  of  a  London  tube  labyrinth  consists  of  a 
map  surrounded  by  numerous  plates  carrying  the 
names  of  all  stations  in  the  tube.  The  traveller 
presses  a  knob  opposite  the  name  of  his  destination 
and  lights  of  different  colors  on  the  map  indicate 
"where  you  are,"  "when  to  change,"  and  "the  place 

you  want." 

*  *       * 

The  danger  of  breaking  windshields  and  car 
windows  will  be  gi'eatly  reduced  by  the  use  of  lam- 
inated glass  which  consists  of  two  sheets  of  ordinary 
glass  between  which  is  interposed  a  thin  sheet  of 
pyroxylin  plastic.  These  are  welded  together  by 
hydraulic  pressure  and  the  application  of  the  proper 
degi-ee  of  heat.  The  pyroxylin  binder  prevents  any 
scattering  of  fragments  in  the  event  of  violent  break- 
age. 

*  *       * 

Architects  are  suggesting  that  the  high  cost  of 
home  building  in  America  be  reduced  by  the  use  of ' 
a  compressed  earth.     Clayey  and  somewhat  sandy, 
loam  are  mixed  with  straw  or  hay  to  prevent  crack- 
ing.   The  wall  is  built  in  sections  by  means  of  a  mov-' 
able  frame  into  which  the  moist  earth  is  rammed  or 
beaten  in  four-inch  layers.    The  outer  surface  of  this 
so-called  wall  can  be  color-washed  or  treated  in  vari- 
ous ways. 

*  *       * 

The  tedious  process  of  erecting  telephone  poles 
is  being  greatly  expedited  through  the  use  of  a  comrl 
bination  tractor  and  earth-boring  machine  which 
digs  the  hole  and  sets  the  pole  in  about  eight  min-t 
utes.  The  boring  machine  is,  in  reality,  a  giant 
augui'  which  will  bore  a  hole  in  the  ground  any  size 
from  2  to  30  inches  in  diameter,  and  as  deep  as  8  feet. 
When  the  hole  is  bored,  the  steel  tower  in  which  the 
augur  is  contained  is  used  as  a  crane  to  lift  the  pole 
a,nd  set  it  in  position. 
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H.  F.  Jackson,  formerly  vice-president  and  assistant  gen- 
eral manager  of  the  Pacific  Gas  &  Electric  Company,  has 

resigned  his  position  with 
that  company  to  become  gen- 
eral manager  of  the  Great 
Western  Power  Company.  Mr. 
Jackson  was  formerly  presi- 
dent and  general  manager  of 
the  Sierra  &  San  Francisco 
Power  Company,  and  then 
when  that  company's  proper- 
ties were  taken  over  by  the 
Pacific  Gas  &  Electric  Com- 
pany, remained  with  them  un- 
til the  transfer  had  been  con- 
summated. Mr.  Jackson  has 
recently  returned  from  the 
East  where  he  had  been  engaged  in  the  sale  of  some  of  the 
bonds  of  the  Sierra  and  San  Francisco  Power  Company. 

Glen  E.  Arbogast,  F.  E.  Newbery  Company,  Los  An- 
geles, was  a  recent  visitor  in  San  Francisco. 

H.  M.  Littell  of  the  Southern  California  Edison  Com- 
pany, Los  Angeles,  is  visiting  in  San  Francisco. 

H.  L.  Hallis,  electrical  engineer  of  Chicago,  was  in  San 

Francisco  recently  on  a  combined  business  and  pleasure  trip. 

P.  D.  Callahan,  representing  the  Faries  Manufacturing 

Company,   Decatur,  Illinois,  visited    Seattle    recently  on  his 

way  east.  -J^ 

Geo.  A.  Campbell,  president  of  the  Reno  Gas  and  Elec- 
tric Company  of  Reno,  .Nevada,  visited  in  San'  Francisco 
last  week. 

H.  E.  Barre,  electrical  qfflgineer.  Southern  California  Edi- 
son Company,  has  been  ;awa"y  ||j'om  Los  Angeles  'TO  .a  business 
trip  to  San  Francisco.      '"      •'  '.^v  "     ^ 

;F.  L.  HiitcKins.011,  secretaiy-of  the  A.  I.  E.  "E.,  stopped 
'in  San  Francisco  last  Veek%"B;^h"ig  "regular  tour  of  inspection 
of  the  various  sections. 

G.  A.  Girder  has  taken  over  the  business  of  Noble  D. 
Powell  in   Stockton   and   contemplates   extensive   changes   in  ' 
the  arrangement  of  the  store. 

George  Boring,  district  manager.  Pacific  States  Electric 
Company,  Portland,  spent  several  days  in  Seattle  in  the  early 
part  of  July  while  en  route  to  Spokane. 

A.  Emory  Wishon,  assistant  general  manager  of  the  San 
Joaquin  Light  &  Power  Corporation,  was  a  recent  visitor  to 
San  Francisco  on  business  for  his  company. 

A.  N.  Kemp,  vice-president  of  the  Southern  California 
Edison  Company,  is  making  an  extended  trip  in  the  East,  his 
itinerary  including  New  York  and  Chicago. 

Earl  Wilson,  contractor-dealer  of  Napa,  has  moved  into 
a  new  store  which  is  one  of  the  best  equipped  and  most  mod- 
em stores  of  its  kind  in  northern  California. 

H.  E.  Sanderson,  Pacific  Coast  manager  of  the  Bryant 
Electric  Company,  has  returned  recently  from  a  trip  to  the 
northwest  cities  of  Portland,  Seattle  and  Tacoma. 

H.  H.  Courtright,  Valley  Electric  Supply  Company, 
Fresno,  recently  visited  San  Francisco  to  attend  a  meeting 
of  the  comniittee  on  the  revision  of  the  safety  code. 

L.  S.  Ready,  assistant  chief  engineer  of  the  California 
Railroad  Commission,  has  recently  returned  from  the  A.  I. 
E.  E.  convention  at  White  Sulphur  Springs,  West  Virginia. 

I.  E.  Artz,  manager  of  theindustrial  department  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh  ,has  been  visiting  in  San  Francisco  during  the  past 
two  weeks. 


G.  H.  Hagar,  formerly  with  the  Vallejo  Light  and  Power 
Company,  has  been  appointed  assistant  division  superintend- 
ent with  the  Great  Western  Power  Company  and  is  now  locat- 
ed at  Napa. 

I.  A.  Rosok,  general  superintendent  of  the  Bisbee  Im- 
provement Company,  has  just  completed  a  trip  through  the 
West,  stopping  in  the  Yellowstone  Park,  San  Francisco  and 
Los  Angeles. 

H.  P.  Cramer,  who  has  been  motor  sales  engineer  with 
the  General  Electric  Company  at  Portland  for  a  number  of 
years,  has  accepted  a  position  as  manager  with  the  Robert 
Skeen  Electric  Works. 

R.  M.  Alvord,  local  manager  supply  department.  Gen- 
eral Electric  Company,  San  Francisco,  has  been  in  Schenec- 
tady on  business.  He  intends  to  retum  to  San  Francisco 
about  the  first  of  August. 

R.  E.  Eltringham,  electrical  engineer,  California  Indus- 
trial Accident  Conunission,  has  spent  two  weeks  in  southern 
Califomia  arranging  for  the  formation  of  a  new  branch  of 
the  commission  in  that  territory. 

R.  C.  Starr,  construction  engineer  of  the  San  Joaquin 
Light  &  Power  Corporation,  who  has  been  in  charge  of  the 
Kerckhoff  project,  is  to  be  congratulated  on  the  completion  of 
the  tunnel  last  week  which  was  put  through  in  record  time. 

L.  D.  Canfield,  assistant  service  manager  at  the  New 
York  office  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  was  appointed  district  sei-vice  mianager  to  succeed 
L.  G.  Richards,  who  has  been  transferred  to  East  Pittsburgh. 

D.  E.  Harris,  sales  manager  of  the  Pacific  States  Elec- 
tric Company,  recently  visited  Chicago  on  a  business  trip  but 
returned  to  San  Francisco  in  time  to  attend  the  Electric  Sup- 
ply Jobbers'  convention  at  Del  Monte  on  the  twenty-ninth  of 
July. 

J.  E.  Woodbridge,  electrical  engineer  with  Ford,  Bacon 
and  Davis,  has  returned  to  San  Francisco  after  a  hurried  busi- 
ness trip  to  the  East.  Mr.  Woodbridge  returned  over  the 
Chicago,  Milwaukee  and  St.  Paul  Railroad  in  order  to  inspect 
this  system. 

S.  L  Crookes,  Jr.,  electiical  engineer  from  New  Zealand, 
has  spent  a  month  recently  on  the  Pacific  Coast  inspecting 
the  large  power  developments  now  under  way.  Mr.  Crookes 
is  connected  with  the  firm  of  S.  I.  Crookes  and  Son,  consulting 
engineers  of  Auckland,  New  Zealand. 

E.  R.  Stauifacher,  protection  engineer.  Southern  Cali- 
fornia Edison  Company,  is  attending  the  Pacific  Coast  Con- 
vention of  the  A.  I.  E.  E.  at  Portland  and  after  the  conven- 
tion will  go  to  Montana  to  inspect  the  protective  system  of 
tlie  Montana  Power  Company.  This  system  is  said  to  be  one 
of  the  most  complete  in  the  United  States. 

Stacey  Hamilton,  statistical  engineer  for  the  Portland 
Railway,  Light  and  Power  Company,  has  recently  been  ap- 
pointed organization  inspec- 
tor reporting  directly  to  Pres- 
ident Griffith.  His  new  du- 
ties will  include  the  making 
of  special  inspections,  investi- 
gations and  reports  to  the 
president  pertaining  to  the 
various  departments  and  op- 
erating details  of  the  com- 
pany. Mr-  Hamilton  has  been 
connected  with  the  Portland 
Railway,  Light  and  Power 
Company  for  some  time,  and 
took  a  very  active  part  in  the 
gathering  of  the  data  which 
made  up  the  Water  Power  Development  Report  presented  at 
the  recent  convention  of  the  National  Electric  Light  Asso- 
ciation. 


140 


JOURNAL    OF     ELECTRICITY 


[Vol.  45— No.  3 


Frederick  A.  Anderson  has  recently  been  promoted  to 
senior   electrical   engineer,     United     States    Shipping    Board, 

Southern  Pacific  District.  Mr. 
Anderson  has  been  connected 
with  the  electrical  industry 
since  1889  when  he  was 
connected  with  the  Sprague 
Electric  Railway,  and  later 
designed  and  installed  many 
industrial  plants.  In  1901  he 
accepted  a  position  with  the 
engineering  department  of 
the  United  States  Army  and 
was  sent  to  a  number  of  the 
sea  coast  forts  on  the  At- 
lantic Coast  in  charge  of  the 
electrical  and  mechanical  in- 
stallations. In  1916  he  left  the  services  of  the  government 
to  take  up  commei'cial  electrical  welding-  but  at  the  outbreak 
of  the  war  was  called  into  the  government  services  again  in 
the  electrical  division  of  the  Bureau  of  Steam  Engineering 
of  the  Navy  Department.  Later  Mr.  Anderson  was  called  to 
the  service  of  the  Shipping  Board,  being  electrical  engineer 
at  Hog  Island,  from  where  he  was  transferred  to  San  Fran- 
cisco as  electrical  inspector  of  the  Southern  Pacific  District. 
Willard  C.  Johnson,  industrial  engineer,  Westinghouse 
Electric  &  Manufacturing  Company,  has  left  San  Francisco 
for  Honolulu.  Mr.  Johnson  expects  to  be  away  for  about 
three  months  and  while  in  Honolulu  will  look  after  the  inter- 
ests of  the  Westinghouse  Company  in  that  place. 

B.  J.  Holt,  of  Woodland,  whose  name  is  familiar  to  the 
readers  of  the  Journal  of  Electricity  on  account  of  his  success 
as  an  appliance  salesman,  has  gone  to  San  Francisco.  Mr. 
Holt  will  conduct  an  appliance  selling  campaign  for  the 
Schwartz  Electric  Company  of  San  Francisco. 

N.  J.  Sinnott,  chairman  of  the  public  lands  committee 
of  the  state  of  Oregon,  accompanied  the  party  made  up  of  the 
Idaho  congressional  committee  on  appropriations  and  other 
federal  and  state  officials  which  visited  some  of  the  more 
notable  sites  of  the  Minidoka  irrigation  project  of  that  state, 
last  week. 

Col.  E.  E.  Winslow,  United  States  Army,  in  charge  of 
rivers  and  harbors  in  California,  has  been  inspecting  condi- 
tions at  Lake  Tahoe  in  connection  with  the  application  to  cut 
the  rim  of  the  lake  and  use  its  waters  for  power  purposes. 
Col.  Winslow  will  hold  a  hearing  at  Reno  after  his  investiga- 
tion and  will  inspect  the  power  plants  which  derive  their 
water  from  the  lake. 

W.  R.  Wallace,  W.  W.  Armstrong  and  G.  F.  McGonagle, 

Utah  state  engineers,  attended  the  meeting  of  the  Utah  Water 
Storage  Association  which  took  place  in  Salt  Lake  City  last 
week.  At  this  time  pertinent  discussion  took  place  concern- 
ing the  construction  of  a  reservoir,  on  the  Hailstone  site, 
which  will  hold  about  40,000  acre-feet  of  water  with  a  dam 
from  100  to  125  feet  high. 

A.  D.  Church,  for  the  past  few  years  district  manager 
for  the  Midland  Counties  Light  &  Power  Company,  with  head- 
quarters in  San  Luis,  has  been  transferred  to  the  Santa 
Maria  district  to  take  the  place  of  Mr.  Ten  Eyck,  who  has 
returned  to  college  to  finish  a  special  course.  Charles  J. 
Kelly  of  the  Coalinga  district  of  the  company  has  been  trans- 
ferred to  the  San  Luis  district. 

Lt.-Col.  B.  O.  Cliipek  of  the  Czechoslavak  army  has 
been  inspecting  the  various  hydroelectric  developments  in 
California  for  the  past  two  weeks.  Col.  Clupek  is  here  in 
the  interests  of  the  newly  formed  republic  of  Czechoslovakia 
.and  from  San  Francisco  will  go  to  New  York  by  way  of 
Portland,  Seattle,  Spokane  and  Butte,  inspecting  the  water- 
power  developments  of  the  northwest  en  route. 


F.  R.  Fishback,  sales  manager  of  the  Electric  Controller 
&  Manufacturing  Company  of  Cleveland,  Ohio,  accompanied 
by  Mrs.  Fishback,  is  making  an  extended  trip  through  the 
West.  He  expresses  himself  as  well  pleased  with  the  business 
outlook  reported  by  his  Western  representatives. 

G.  J.  Walton,  local  manager  with  the  California-Oregon 
Power  Company  at  Klamath  Falls,  Oregon,  has  tendered  his 
resignation,  effective  August  1st.  He  is  one  of  four  men  still 
with  the  company  who  were  in  its  service  when  he  entered 
in  1906.  Mr.  Walton's  place  will  be  filled  by  J.  C.  Thompson 
of  San  Francisco,  the  present  general  secretary  of  the  cor- 
poration.   Mr.  Walton  will  engage  in  private  business. 

S.  E.  Bretherton,  Jr.,  has  taken  over  the  business  of  the 
Scott  Electric  Company  in  Atascadero,  California,  buying  out 
W.  E.  Scott  with  whom  he  was  in  partnership.  Mr.  Scott  is 
to  locate  in  the  San  Joaquin  valley  and  will  open  up  a  modem 
shop  in  the  vicinity  of  Fresno.  Mr.  Bretherton  recently  made 
a  business  trip  to  San  Francisco  in  connection  with  the  new 
installation  of  a  fire  alarm  system  for  the  colony  of  Atas- 
cadero. 

W.  T.  Batcheller,  electrical  engineer  with  the  Seattle 
Municipal  Light  and  Power  System  and  secretary-treasurer  of 
the  Seattle  Section  A.  I.  E.  E.,  has  just  returned  from  the  ' 
East  where  he  attended  the  36th  Annual  Convention  which 
was  held  in  White  Sulphur  Springs,  West  Virginia,  June  29- 
July  2.  Mr.  Batcheller  recently  passed  through  San  Francisco 
on  his  way  to  the  Pacific  Coast  A.  I.  E.  E.  convention  in 
Portland. 


The  picture  above  was  taken  during  a  recent  trip  over  tlie  system  of  the 
Southern  California  Edison  Clompany,  and  that  of  the  San  Joaquin  Light 
and  Power  Corporation.  From  left  to  right  are,  I.  W.  Alexander,  Manager 
Bond  Sales  Department  of  the  San  Joaquin  Light  and  Power  Corporation, 
D.  H.  Braymer,  Managing  Editor  Electrical  World,  James  H.  McGraw, 
President  of  the  McGraw-Hill  Company,  Inc.,  and  H.  R.  Stevens,  super- 
intendent of  construction  with  the  San  Joaquin  Light  and  Power  Cor- 
poration. 


OBITUARY 

George  A.  Woolley,  district  manager  of  the  General 
Electric  Company,  Denver,  for  the  past  five  years  and  an 
employe  of  the  General  Electric  Company  for  thirty  years, 
has  recently  died. 

E.  H.  Mulligan,  district  manager  for  the  Southern  Cali- 
fornia Edison  Company  at  Redlands,  died  on  the  afternoon 
of  July  12  following  an  illness  of  several  months'  duration, 
Mr.  Mulligan  served  as  district  manager  for  the  Edison  Com- 
pany for  twelve  years  in  the  Pasadena  district  and  was  trans- 
ferred to  Redlands  in  1919.  In  the  eighties  he  was  sent  to 
Antwerp,  Belgium,  as  a  representative  of  the  Bell  telephone 
interests,  introducing  American  phones  in  that  country.  Later 
he  was  a  conspicuous  figure  in  the  pioneering  work  in  elec- 
trical generation  in  California  and  a  member  of  the  "Edison 
family"  from  1908. 

It  is  with  deep  regret  that  we  record  the  death,  on 
July  26th,  of  Mrs.  Henry  Bostwick,  wife  of  Henry  Bostwick 
of  the  Pacific  Gas  &  Electric  Company.  The  electrical  indus- 
try, in  which  she  had  so  many  friends,  learns  of  her  death 
with  a  real  sense  of  personal  loss. 
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Meeting  Notices  for  Electrical  Men 

(Plans  for  the  advancement  of  the  cooperative  campaign  idea  in  all  parts  of  the  West  are  numer- 
ous among  the  following  meeting  notices.  Accounts  of  the  organization  of  the  A.  A.  of  E. 
chapters  of  California,  of  the  Illuminating  Engineering  Society  election  and  of  an  Electrical 
Table  at  the  Portland  Chamber  of  Commerce  also  appear  on  these  pages. — The  Editor.) 


Plans  of  the  Northwest  for  a  Cooperative  Campaign 

The  advisory  committee  of  the  Northwest  Electric  Light 
and  Power  Association  met  in  Seattle  on  July  the  fifteenth 
and  sixteenth.  At  this  time  a  plan  for  establishing  an  elec- 
trical cooperative  campaign  in  Washington,  Oregon,  Utah, 
Idaho  and  Montana,  was  discussed.  The  matter  will  be  pre- 
sented at  the  annual  meeting  of  the  Association  which  is  to 
be  held  in  Spokane,  September  8  to  11,  and  at  this  time  a 
definite  plan  similar  to  that  already  in  operation  in  California 
will  probably  be  adopted. 

The  advisory  committee  of  the  Northwest  Electric  Light 
and  Power  Association  is  made  up  of  fifteen  men  who  repre- 
sent every  branch  of  the  elec- 


ization.  The  name  of  this  organization  is  The  California 
Assembly  of  the  American  Association  of  Engineers.  It  con- 
sists of  one  delegate  from  each  Chapter  in  the  state.  The 
officers  elected  are:  T.  E.  Stanton  of  Sacramento,  president; 
Burdette  E.  Moody  of  Los  Angeles,  vice-president;  Ralph  E. 
Dodge,  San  Francisco,  secretary-treasurer.  The  other  dele- 
gates are:  I.  H.  Tielman,  Fresno;  Arthur  H.  Adams,  Long 
Beach;  George  S.  Hinckley,  Eedlands;  Thomas  H.  King,  San 
Diego. 

The  State  Assembly  of  the  American  Association  of 
Engineers  will  ha.ndle  all  A.  A.  E.  matters  of  state-wide  im- 
portance or  those  concerning  matters  of  interest  to  several 

Chapters.     It    will    also    co- 


trical  industry. 

Members  of  the  committee 
■who  represent  the  central  stations 
are  R.  W.  Clark,  chairman.  Puget 
Sound  Light  &  Power  Company. 
Seattle;  A.  G.  McMicken,  Portland 
Railway,  Light  &  Power  Company  ; 
,G.  A.  Lewis,  Washington  Water 
Power  Company,  Spokane :  J.  V. 
Strange,  Pacific  Power  &  Light 
Company,  Salt  Lake  City  ;  J.  Ryan 
Gaul,  Montana  Power  Company, 
Butte;  W.  R.  Putnam,  Idaho  Power 
Company,   Boise. 

Those  representing  the  job- 
bers are  G.  W.  Hawley,  Intermoun- 
tain  Electric  Company,  Salt  Lake 
City ;  J.  I.  Colwell,  Western  Elec- 
tric Company,  Seattle ;  H.  L.  Bar- 
gion,  Montana  Electric  Company, 
Butte;  R.  N.  Averill,  Fobes  Supply 
Company,    Portland. 

The  contractor-dealers  belong- 
ing to  this  committee  are  R.  G. 
McKenny,  NePage-McKenny  Com- 
pany, Portland ;  J.  R.  Tomlinson, 
Pierce-Tomlinson  Electric  Company, 
Portland ;  J.  F.  NePage,  NePage- 
McKenny  Company,  Seattle ;  W.  M. 
Meacham,  Meacham  &  Babcock, 
Seattle. 
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Result  of  Advisory   Commit- 
tee Meeting  B 

At  a  recent  meeting  the 
Advisory  Committee  of  the 
California  Electrical  Coopera- 
tive Campaign  decided  to  un- 
dertake educational  work  on 
industrial  lighting.  This  work 
will  be  built  around  two  ex- 
hibits, one  to  be  located  in 
San  Francisco,  and  the  other 

in  Los  Angeles.  These  exhibits  will  be  modeled  after  the 
industrial  lighting  exhibit  that  was  shov^m  at  the  National 
Electric  Light  Association  convention  at  Pasadena.  Two  com- 
mittees of  the  Advisory  Committee  are  planning  these  exhib- 
its at  the  present  time,  one  committee  working  in  Los  Angeles 
and  the  other  in  San  Francisco.  These  exhibits  will  be  in 
charge  of  Mr.  Spring  and  Capt.  Smith,  who  will  give  lectures 
on  industrial  lighting  in  addition  to  their  other  duties. 

In  conjunction  vwth  the  educational  campaign  that  is 
being  carried  on  on  adequate  convenience  outlets,  the  Advis- 
ory Committee  is  having  prepared  a  series  of  ten  stories  and 
illustrations  for  the  newspapers  and  is  taking  orders  through 
the  field  men  for  the  N.  E.  L.  A.  booklet,  "The  Modern 
Home,"  as  well  as  for  large  and  small  copies  of  modern  elec- 
trical home  plan  number   two. 

State  Organization  of  the  A.  A.  of  E. 

The  California  Chapters  of  the  American  Association  of 
Engineers  have  just  completed  the  formation  of  a  state  organ- 


In  keeping  with  the  magnitude  of  engineering  achievement 
which  has  marked  the  development  of  the  West,  the  engi- 
neering schools  and  university  departments  of  the  Pacific 
slope  rank  high  among  the  foremost  of  American  institutions 
devoted  to  this  field.  To  James  A.  B.  Scherer,  under  whose 
leadership  as  president  the  California  Institute  of  Technol- 
ogy has  played  an  importaJit  role  in  formulating  and  main- 
taining these  high  standards  of  technical  education,  this 
issue  of  the  Journal  of  Electricity  is  affectionately  dedicated. 


ordinate  the  work  of  the  dif- 
ferent state  Chapters  and  will 
cooperate  with  other  tech- 
nical and  civic  organizations 
in  advancing  matters  of  mu- 
tual interest.  California,  Ore- 
gon and  Washington  now 
have  A.  A.  E.  state  organiza- 
tion. California  is  the  third 
state  of  the  Union  in  point 
of  A.  A.  E.  membership. 
New  Officers  of  the  Illuminat- 
ing Engineering  Society 
The  officers  of  the  Coun- 
cil of  the  Illuminating  Engi- 
neering Society  for  the  fis- 
cal year  1920-1921  have  been 
elected  and  confirmed  by  the 
Council  and  will  assume  office 
on  October  first.  They  are  as 
follows:  George  H.  Harries, 
president;  H.  F.  Wallace,  Geo. 
S.  Crampton  and  J.  J.  ICirk, 
vice-presidents;  Clarence  L. 
Law,  general  secretary;  L.  B. 
Marks,  treasurer ;'  Adolph 
Hertz,  Walton  Forstall  and 
Frank  S.  Price,  directors. 
Salt  Lake  City  Commercial 
Club 

Former  Governor,  Wil- 
liam Spry,  the  principal  speaker  at  a  recent  luncheon  of  the 
Salt  Lake  City  Commercial  Club,  emphasized  the  necessity 
of  a  "back  to  the  soil"  movement,  and  stressed  the  necessity 
of  educating  Congress  to  understand  more  clearly  the  impor- 
tance of  reclamation  work,  by  explaining  that  the  reclamation 
act  of  eighteen  years  ago  had  only  been  secured  after  five 
years  of  hai'd  work,  and  that  in  those  eighteen  years  only 
$110,000,000  had  been  appropriated,  of  which  Utah  had  re- 
ceived only  $3,500,000. 

As  illustrating  the  recompense  which  comes  from  the 
proper  investment  of  money  in  reclamation  projects,  Mr.  Spry 
said  that  on  the  Strawberry  project  alone  the  increased  prod- 
uct per  acre  last  year  had  paid  the  amount  expended  for 
water.  He  also  cited  how  the  Tvrin  Falls,  Idaho,  project  had, 
at  its  inception,  but  six  families,  while  it  now  contained 
60,000  persons,  adding  that  in  1918  the  Oregon  Short  Line  had 
hauled  away  $40,000,000  in  products,  after  all  the  vast  amount 
necessary  for  the  sustenance  of  the  inhabitants  had  been 
deducted. 
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Mr.  Spry  briefly  outlined  the  Weber-Provo  project, 
which,  he  said,  contemplated  the  reclamation  of  2,000,000  acres 
of  land,  or  more  than  is  now  under  irrigation  in  the  area 
included  in  its  boundaries.  He  said  this  would  cost  not  more 
than  $7,000,000  or  $8,000,000.  "Our  need  is  to  educate  Con- 
gress to  the  necessity  of  reclaiming  the  public  lands,  either  by 
irrigation  or  by  drainage,"  he  asserted. 

Electrical  Table  at  Portland  Chamber  of  Commerce 

The  electrical  industry  of  Oregon  was  well  represented 
at  an  informal  luncheon  at  the  Portland  Chamber  of  Com- 
merce, Friday  noon,  July  9.  Seated  around  the  table  were: 
F.  N.  Averill,  Fobes  Supply  Company;  J.  R.  Tomlinson, 
Pierce-Tomlinson  Electric  Company;  W.  C.  Heston,  Portland 
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The  first  luncheon  held  around  the  Electrical  Table  which  is  to  be  a  weekly 
feature  for  electrical  men  at  the  Portland  Chamber  of  Commerce. 

Railway,  Light  and  Power  Company;  P.  J.  Kean,  Pacific 
Power  &  Light  Company;  C.  M.  Will,  Fobes  Supply  Company; 
J.  P.  Mundt,  secretary  Oregon  Association  of  Electrical  Con- 
tractors and  Dealers;  F.  H.  Murphy,  C.  P.  Osborne,  Portland 
Railway,  Light  and  Power  Company;  R.  C.  Kenny,  NeP'age- 
McKenny  Company;  Geo.  L.  Meyers,  Pacific  Power  &  Light 
Company,  and  J.  H.  Sroufe,  Jaggar-Sroiife  Company. 

It  is- planned  to  have  these  gatherings  every  Friday  and 
everyone  connected  with  the  industry  will  be  encoui'aged  to 
get  into  the  habit  of  taking  their  Friday  lunch  at  the  Elec- 
trical Table.  No  set  pi'ograms  are  contemplated,  the  idea 
being  to  secure  better  acquaintance  and  closer  harmony  in 
the  industry. 

Contractor-Dealer  Meetings  in  Salt  Lake  City 

A  special  feature  of  the  regular  meeting  and  luncheon 
of  the  Electrical  Contractors  and  Dealers'  Association  of  Salt 


Lake  City,  held  a  short  time  ago  at  the  Commercial  Club  of 
that  city,  was  a  very  interesting  talk  by  A.  T.  Tregoning,  of 
the  San  Francisco  office  of  the  McGraw-Hill  Company. 

Mr.  Tregoning  told  what  was  being  accomplished  in  the 
California  Cooperative  Campaign,  and  presented  some  very 
valuable  ideas  and  suggestions  for  a  similar  movement  in 
Salt  Lake  City. 

At  the  regular  meeting  of  the  Association,  held  on  Tues- 
day, July  6th,  the  present  officers  of  the  Association  were  re- 
elected for  another  year.  The  officers  are  as  follows:  G.  W. 
Forsberg,  president;  G.  R.  Randall,  vice-president;  L.  G.  Rob- 
bins,  treasurer,  and  E.  H.  Eardley,  secretary. 


Officers  of  the  Electrical  Contractors  and  Dealers'  Association  of  Salt  Lake 
City.  Lett  to  right :  G.  R.  Randall,  vice-president ;  L.  G.  Robbins.  treas- 
urer: 0.  W.  Forsberg.  president;  T.  H.   Eardley.   secretary. 


A.  I.  E.  E.  CONVENTION  AT  PORTLAND 

(Continued   from  page   116) 

on  the  line  as  induction  motors.     Many  synchronous  motors 
are  also  used  in  mine  service  for  haulage. 

W.  J.  Davis  pointed  out  that  California  companies  could 
not  make  planned  installations  without  synchronous  condens- 
ers for  voltage  control  on  long  lines.  Mr.  Carpenter  of  Wash- 
ington drew  attention  to  the  fact  that  the  arithmetic  sum 
of  energy  and  reactive  components  is  a  direct  gauge  of  system 
losses;  that  is,  99  power  factor  and  14%  reactive  give  losses 
of  relation  of  113  to  100  for  unity  power  factor. 

Golf 

The  results  of  the  golf  tournament  on  Friday, 
July  23,  were  as  follows: 

1st.  (Winner  of  Fisken  cup  and  leather  wallet) 
C.  L.  Wernicke,  low  net  seventy. 

2nd.  (Winner  of  desk  clock)  E.  F.  Whitney, 
low  gross  seventy-three. 

On  the  completion  of  the  game  the  players  joined 
the  party  starting  on  a  trip  over  the  Columbia  High- 
way. The  day  concluded  with  a  banquet  at  the 
Crown  Point  Chalet,  with  one  hundi-ed  and  sixty-five 
present.  A  feature  of  the  evening  was  an  addi'ess  by 
W.  H.  Galvani  of  the  Right  of  Way  department  of 
the  Pacific  Power  &  Light  Company. 

A  large  party  left  on  Saturday  for  Seattle, 
continuing  on  number  15  Canadian  Pacific  Sunday. 

The  large  attendance  at  this  convention  and  the 
great  enthusiasm  shown  in  both  the  business  and 
enteitainment  programs  mark  it  as  one  long  to  be 
remembered  by  all  those  present. 

REGISTRATION,    PACIFIC    COAST    CONVENTION   A.   I.   E.    E. 
JULY   21-24,    1920 

Apperson.  A.  L Portland.  Ore. 

Armstrong,  G.  E San  Francisco,   Cal. 

Armstrong,   R.   M Portland,  Ore. 

Alger,  P.  E , Portland,  Ore. 

Bankus,    J Portland.  Ore. 

Barker,    G.   N Portland,  Ore. 

Barry,   E.   J Tacoma,  Wash. 

Bastian,    H Portland,  Ore. 

Batcheller,   W.   T Seattle,  Wash. 

Bates,  D.  I Portland,  Or* 

Bates.  J.  H.  S Olympia,   Wash. 

Beebe,  J.  D Portland,   Ore. 

Beeuwkes,   R.    .    .._  _        _ .._ Seattle.  Wash. 

Berui.   A.  F _ _ Portland,  Ore. 

Billica,   H.   J San  Francisco,  Cal. 

Billica,   Mrs.  H.  J San  Francisco,  Cal. 

Bla"kburn,    E Portland,  Ore. 

Borins;,  G.  A Portland.  Ore. 

Borint',  Mrs.  G.  A Portland.  Ore. 

Boring-,   H.  A _ Seattle,   Wash. 

Bqyer,    W.   H _ Portland.   Ore. 

Boykin.   R.   M _ _ Portland,  Ore. 

Campbell.  W.  W _ Hoquiam,  Wash. 

Carlson.   E.   L _ San  Francisco,  Cal. 

Carpenter,  H.  ^V Pullman.  Wash. 

Cayo,  A.  B Portland,  Ore. 

Chi'.ds.    R.    B Seattle,    Wash. 

Clark,    J.    C Palo  Alto,  Cal. 

Clark,   Mrs.   J.    C Palo  Alto,  Cal. 

Code,   E.  S.  ..; _ Seattle,   Wash. 

Coe,   C.  H Tillamook,    Ore. 

Coldwell.   O.   B ;. Portland,  Ore. 

Collins,   E.  S Portland.  Ore. 

Cone.   D.   I San  Francisco,  Cal. 

Corbet,   D Seattle.  Wash. 

Crawford.  C.  C Seattle.  Wash. 

Cunningham,   E.   .   R Portland,   Ore. 
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Gushing,  A.  S London,   England 

Dater,  D.  H Portland,  Ore. 

Dashley,    L.    H Seattle,  Wash. 

Davidson,    R.    J Portland,  Ore. 

Davis.    W.   J.,   Jr San  Francisco,  Cal. 

Dearborn,  R.  H Corvallis,   Ore. 

Dederick.   C.   R Portland,  Ore. 

Dodds,   J.   M Seattle,  Wash. 

Easter,  R.  R Hillsboro,   Ore. 

Elder,   L.  R Portland,  Ore. 

Evenson,  F.  F Clatskanie,  Ore. 

Fake,    F.    C Portland,  Ore. 

Fear,  Lyle  G Portland,  Ore. 

Fen-er,    F Portland,  Ore. 

Frogner,    G.    A.    Spokane,  Wash. 

Fisken,  J.  B Spokane,  Wash. 

Fi-ost,  G.  M Portland,  Ore. 

Gifford,    F.    L Portland,  Ore. 

Graf,    S.   H Corvallis,  Ore. 

Gray.   H.   L Seattle,  Wash. 

Growden,  J.  P Seattle,  Wash. 

Hampton,    J Portland,  Ore. 

Harris,   G.  F Portland.  Ore. 

Hartwig,    L Portland,  Ore. 

Hawley,  K.  A New  York,  N.  Y. 

Hayward,  R.  F Vancouver,  B.   C. 

Healey,   E.   S Portland,  Ore. 

Henny,  D.   0 Portland,  Ore. 

Hellenthal,  J Seattle,  Wash. 

Henderson,  D.  F Spokane,  Wash. 

Henkle,  J.   0 Portland,  Ore. 

Heston,    W.    C Portland,  Ore. 

Hillebrand,   W.   A San  Francisco,  Cal. 

Hindman,    L.   E Portland,  Ore. 

Hippley,    E ; Portland,  Ore. 

Hizawa,   G Tokyo,  Japan 

Horn,   C.  H Oswego,    Ore. 

Howell,    H.    D .- Denver,  Colo. 

Husbands,  R.  H Seattle,  Wash. 

Hutchinson,  F.   L New  Yolk,   N.   Y. 

Hynes,  W.  F Portland,  Ore. 

Hippeley,   E Portland,  Ore. 

Jones,  D.  M Schenectady,  N.   Y. 

Kennedy,   J.   B - Portland,  Ore. 

Knowles,    C.   S Kennewick,    Wash, 

Kramer,   E.   W Portland,  Ore. 

Kurtichanof,    L.    E Portland,  Ore. 

Kurtichanof,   Mrs.   L.   E Portland,  Ore. 

Lauridsen,  L Portland,  Ore. 

Lawson,   F.  I Minneapolis,   Minn. 

Ledenbaum,    P Portland,  Ore. 

Lebanbaum,    P Portland,  Ore. 

Le  Fever,  O.  L Portland,  Ore. 

Lindsay,  S.  C Seattle,  Wash. 

Lindsley,  W.  E Portland,  Ore. 

Lund,    C.    A Tacoma,    Wash. 

Lundell,  C.  H Portland,  Ore. 

Luther,  G.  D Seattle,  Wash. 

Magnusson,    Dr.    C.    E Seattle,  Wash. 

Mangold,  A,  O Portland,  Ore. 

Manny,   H.  H Seattle,  Wash. 

Martin,  A.,   Jr Portland,  Ore. 

Mastick,   R.   W San  Francisco,  Cal. 

Mastick,  Mrs.  E.  W San  Francisco,  Cal. 

Mears,  A.   W Portland,  Ore. 

Mears,   H.   J _ Portland,  Ore. 

Meece,   J.  C Portland,  Ore. 

McClung,   D.   R Portland,  Ore. 

McMicken,    A.    C Portland,  Ore. 

McMillan,  F.   O Corvallis,   Ore. 

Merwin,  L.  T Portland,  Ore. 

Miles,  J.  G Seattle,  Wash. 

Miller,   A.    S Seattle,  Wash. 

Miller,  C.  A Tacoma,  Wash. 

Mini,  J.,  Jr San  Francisco,  Cal. 

Mong,  C.  E Seattle,  Wash. 

Moody,  A.   S Portland,  Ore. 

Moody,  Mrs.  A.  S Portland,  Ore. 

Meyer,  L.  M Portland,  Ore. 

Muirhead,  J Vancouver,  B.   C. 

Murphy,   M.   F.    Seattle,  Wash. 

Monges,  E.   F. Portland,  Ore. 

Murphy,    F.    H Portland,  Ore. 

Neill,    W.    T Salem,  Ore. 

Nicholas,   R.   W Portland,  Ore. 

Nims,   F.   D Seattle,  Wash. 

Nixon,   G Spokane,  Wash. 

Osborne,  C.  P Portland.  Ore. 

Paine,  E.  A Portland,  Ore. 

Pearson,    E.    F Portland,  Ore. 

Peaslee,  W.  D Huntington,   West  Va. 

Pestell,  W Chicago,   111. 

Phillips,    L.    L Portland,  Ore. 

Plumb,  H,  T Salt  Lake  City,  Utah 

Polhemus,    J.    H Portland,  Ore. 

Pratt,  A.  C Butte,  Mont. 

Proebstel,  D.  W Portland,  Ore. 

Prior,  D.  F Santa  Rosa,  Cal. 

Quinan,    G.    E Seattle,  Wash. 

Ramsay,  J.  W -. Pullman,  Wash. 

-Hands,  H.  A ' Portland,  Ore. 

Read,  L Portland,  Ore. 

Read,  J.  R Vancouver,   B.   C. 

Redman,    F.    W Portland,  Ore. 

Eeed.  M.   E Portland,  Ore. 

Eiggs,    A.    C Seattle,  Wash. 

Eobley.    R.   E Portland,  Ore. 

Rockwood,  J.  A Portland,  Ore. 

'Rowe,  G.  H ; Boise,  Idaho 

Ryan,   H.   J Palo  Alto.  Cal. 

Ross,  L.   W Portland,  Ore. 

Sampson.  C.  N Portland.  Ore. 

Schoolfield,  H.  H Portland,  Ore. 


Scott,   J.   D Portland,  Ore. 

Scott,    W.    A Portland,  Ore. 

Scott,    W.    D Seattle.  Wash. 

Scott,   Mrs.   W.   D Seattle,  Wash. 

Searing,  E.  D Portland.  Ore. 

Shaw,   J.   L Portland.  Ore. 

Shepard,  F.  H New  York,  N.   Y. 

Shepard,  W.  M San  Francisco,  Cal. 

Shinn,  J.   E Astoria,    Ore. 

Siegfried,  J.  H Kennewick,  Wash. 

Skeen,    E Portland,  Ore. 

Smith,  W.   0 Palo  Alto,   Cal. 

Sorensen,  R.  W , Pasadena,  Cal. 

Stauflacher,  E.  R Los  Angeles,   Cal. 

Stafford,   R.   T Seattle,    Wash. 

Streiff,   A Portland,  Ore. 

Sturges,  I.  B Portland,  Ore. 

Swift,  A.  H Powell  River.  B.  C. 

Tappan,    F.    G Norman,  Okla. 

Trabert,  A.  W Seattle,  Wash. 

Turner,   W.   S Portland,  Ore. 

Voipe,   J.   S Portland.  Ore. 

Wallis,   C.   R Seattle.  Wash. 

Wakeraan.   H.    R Portland,  Ore. 

Walther,   H,    L Medford,  Ore. 

Ward,  S.  G = Portland.  Ore. 

Weber,   F.   D Portland,  Ore. 

Wells,   J.   G Seattle,  Wash. 

Wernicke,    C.   L Portland,  Ore. 

Whipple,   C.   A Seattle.  Wash. 

Whitmore,  Earl  Portland,  Ore. 

Whitney,   E.   F Portland,  Ore. 

Williams,   L.   C Alameda,  Cal. 

Woodbridge,  J.  E San  Francisco,    Cal. 

Wooster,  L.  F Corvallis.  Ore. 

Wright,   J.    L Portland,  Ore. 

Yates,   J.   E Portland.  Ore. 

Zimmerman,    P Yamhill,  Ore. 

Investment    Bankers'   Association 

At  a  recent  meeting  of  the  Board  of  Governors  of  the 
Investment  Bankers'  Association  of  America  the  following 
resolution  was  passed: 

"Whereas,  Investment  bankers  are  expected  to  purchase  and  distrib- 
ute the  securities  of  public  utility  companies  which  must  be  sold  if  utilities 
are  adequately  to  supply  the  demands  upon  them  for  local  transportation, 
light,   heat,  power  and  the  transmission  of  messages,   and 

"whereas.  The  credit  of  many  of  the  public  utility  companies  will 
not  permit  the  sale  and  distribution  of  such  securities,  thus  interfering 
with  the  development  of  many  commercial  enterprises,  the  welfare  of  many 
communities  and  the  comfort  and  convenience  of  a  great  many  people,  and 

"Whereas,  The  credit  of  the  public  utilities  is  largely  dependent  upon 
the  attitude  of  the  public  as  expressed  through  the  various  governing  and 
regulatory  bodies, 

**It  is  hereby  Resolved,  by  the  Board  of  Governors  of  the  Investment 
Bankers'  Association  of  America,  that  as  steps  in  the  restoration  of  the 
credit  of  the  public  utilities: 

"1.  Term  franchises  should  be  superseded  by  indeterminate  permits 
securing  the  right  to  operate  under  proper  regulation  during  good  behavior 
with  provisions  for  equitable  adjustment  of  rates  from  time  to  time,  as 
tending  to  eliminate  controversies  which  inevitably  impair  the  public  serv- 
ice, the  credit  of  the  companies  involved  and  the  value  of  their  securities. 

"2.  The  power  of  regulation  and  control  of  public  utilities  should 
be  vested  in  state  commissions  as  tending  towards  standardization  of  regu- 
lation which  is  not  possible  under  local  regulation. 

3.     Members  of  state  commissions  should  be  appointed. 

"If  commissioners  are  elected  they  are  frequently  embarrassed  by 
political  i>olicies  and  platforms  in  the  consideration  of  questions  which 
should  be  decided  only  on  sound  economic  and  financial  principles." 

San  Francisco  Electrical  Development  League 

Because  of  the  numerous  vacations  which  are  now  under 
way  among  men  of  the  electrical  industry,  the  regular  weekly 
meetings  of  the  San  Francisco  Electrical  Development  League 
have  been  suspended  until  September. 

San  Francisco  Section,  A.  I.  E.  E. 

The  regular  weekly  luncheon  of  the  San  Francisco  Sec- 
tion of  the  American  Institute  of  Engineers  held  at  the  Engi- 
neers' Club  on  July  28th  was  especially  well  attended,  because 
of  the  fact  that  P.  L.  Hutchinson,  secretai-y  of  the  Institute, 
was  the  guest.  Mr.  Hutchinson  gave  a  talk  on  the  aims  and 
ideals  of  the  Institute.  This  visit  to  San  Francisco  is  a  part 
of  the  tour  he  is  making  in  visiting  the  various  A.  I.  E.  E.  sec- 
tions. '" 
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COMING  CONVENTION'S 

American  Society  of  Civil  Engineers — 

Portland,  Oregon,  August  10-11 

Northwest  Electric  Light  and  Power  Association — 
Spokane,  Washington,  September  8-11 
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HAPPENINGS  IN 


POWER  RESTRICTIONS   LIFTED  IN  SOUTHERN 
CALIFORNIA 

H.  G.  Butler,  power  administrator  of  the  Railroad  Com- 
mission of  California,  has  stated  that  all  restrictions  on  power 
for  companies  operating  south  of  Merced  will  be  lifted  by 
the  first  of  September.     Mr-  Butler  stated: 

"The  restrictions  placed  on  the  ixtwer  companies  early  this  spring, 
together  with  cold  weather  in  April,  May  and  June  and  late  rains,  in- 
creased the  available  water  supply  and  kept  the  load  light.  This,  with  the 
new  17,000-hp.  power  plant  of  the  city  of  Los  Angeles  placed  in  operation 
a  week  ago  and  the  three  plants  which  will  be  in  operation  within  30 
days,  one  of  8,000  hp.  of  the  city  of  Los  Angeles  and  two  of  the  San 
Joaquin  Light  &  Power  Coriwration,  totaling  70,000  hp.,  have  relieved  the 
situation  to  such  an  extent  that  the  danger  of  shortage  for  this  year  has 
passed.  It  will  be  necessary,  however,  to  operate  all  steam  plants  to  prac- 
tically full  capacity  during  this  season.  Accidents  in  the  power  plants 
might  make  restrictions  necessary,  but  they  would  only  be  temporary. 
With  normal  rainfall  this  winter  there  should  be  sufficient  power  next  year 
for  southern  California.  In  addition  to  the  new  plants  which  have  been 
mentioned,  there  will  be  available  for  next  summer,  plants  now  under 
construction  as  follows :  Southern  California  Edison  Company,  40,000  hp.  ; 
Los  Angeles  Gas  &  Electric  Corporation,  10,000  hp.  :  San  Joaquin  Light 
&  Power  Corpoi-ation,  17,000  hp.  :  City  of  Los  Angeles  Power  Bureau, 
10,000  hp..  and  Southern  Sierras  Power  Company,  3400  hp.,  a  total  of 
S0,400  hp." 

Mr.  Butler  also  stated  that  existing  restrictions  govern- 
ing the  use  of  power  furnished  by  the  companies  operating 
north  of  Merced  had  not  been  removed,  but  that  conditions 
have  recently  required  that  the  existing  restriction  on  the 
companies  north  of  Merced  be  made  more  rigid  and  that  there 
is  no  prospect  of  their  being  removed  until  the  fall  rains 
replenish  the  streams  which  supply  the  hydroelectric  plants. 

THE   FEDERATED  AMERICAN  ENGINEERING 
SOCIETIES 

One  of  the  outstanding  features  of  the  Organizing  Con- 
ference held  in  Washington  during  June  was  the  enthusiastic 
interest  and  cooperation  exhibited  by  the  delegates  of  the 
local,  state  and  regional  engineering  organizations.  It  is  not 
surprising  therefore  that  these  organizations  should  be  among 
the  first  to  apply  for  membership  in  the  Federated  Engineer- 
ing Societies.  In  this  connection  it  is  interesting  to  note  that 
the  Technical  Club  of  Dallas,  at  its  meeting  of  June  22,  made 
application  for  membership  and  at  the  same  time  filed  its 
claim  to  being  the  first  local  organization  to  apply. 

The  report  of  the  delegates  to  the  Washington  Organ- 
izing Conference  was  read  at  the  meeting  of  the  Board  of 
Directors  of  the  American  Institute  of  Electrical  Engineers 
at  the  annual  convention  at  White  Sulphur  Springs,  West 
Virginia,  June  30,  and  the  following  resolution  was  adopted: 

"Resolved,  That  it  is  the  sense  of  this  Board  that  the  A.  I.  E.  E. 
should  join  the  Federated  American  Engineering  Societies,  but  that  as 
there  is  a  small  attendance  at  this  meeting  and  a  new  Board  will  be 
constituted  commencing  with  the  administrative  year  on  August  1,  action 
be  deferred  until  the  August  meeting  of  the  Board  and  that  a  letter  be 
sent  to  the  members  of  the  incoming  Board,  with  a  request  that  they  give 
careful  consideration  to  the  matter  and  be  prepared  to  act  at  the  next 
meeting." 

The  report  of  the  delegates  to  the  Washington  Confer- 
ence was  read  at  the  meeting  of  the  Board  of  Direction  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers 
on  June   25,   was   favorably    discussed    and   referred  to   the 
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Finance  Committee  to  devise  and  report  on  means  of  meeting 
the  financial  requirements. 

The  report  of  the  delegates  to  the  Washington  Confer- 
ence representing  the  American  Society  of  Civil  Engineers 
will  be  presented  at  the  annual  convention  of  the  society,  at 
Portland,  Oregon,  August  10-12,  1920. 

The  organization  is  to  deal  with  what  are  commonly 
kno\\Ti  as  welfare  or  non-technical  matters.  It  is  not  a  social 
organization;  it  is  not  an  organization  of  individual  members. 
As  its  title  indicates,  it  is  a  federation  of  societies  with  whose 
autonomy  and  activities  it  in  no  way  interferes.  It  does  not 
create  a  new  technical  society  but  it  will  succeed  the  present 
Engineering  Council  and  will  be  moi-e  comprehensive  as  to 
scope  and  membership- 

WORK   ON   CARIBOU   PLANT 

Work  is  being  rushed  on  the  tunnel  to  connect  Big 
Meadows  with  Butt  Valley,  where  the  Great  Western  Power 
Company  is  constructing  its  $8,000,000  Caribou  hydroelectric 
plant.  Some  of  the  canals  and  ditches  at  the  upper  end  of 
the  transmission  system  have  been  completed.  Most  of  the 
remaining  work  remains  at  the  Caribou  end  of  the  project. 

CALIFORNIA-OREGON  POWER   COMPANY  APPLIES 
FOR  RATE  READJUSTMENT 

The  California-Oregon  Power  Company  has  asked  for 
final  readjustment  of  its  rate  on  the  grounds  that  it  is  now 
in  a  position  to  determine  the  effect  upon  its  revenue  of  the 
rates  fixed  by  the  Railroad  Commission  on  a  previous  appli- 
cation. In  its  former  decision  the  Commission  ordered  the 
company  to  withdi-aw  meters  with  the  result  that  today  more 
than  90  per  cent  of  its  consumers  are  being  so  served,  a  fact 
set  up  by  the  company  in  its  request  for  the  final  readjust- 
ment of  rates.  It  is  further  claimed  by  the  company  that  it 
has  in  prospect  the  organization  of  its  financial  structure  with 
a  view  to  enabling  it  more  readily  to  obtain  the  necessary 
funds  for  the  construction  of  new  power  plants  or  increasing 
the  capacity  of  existing  plants  and  making  extensions  and 
enlargements  of  its  system  for  the  logical  and  proper  devel- 
opment of  its  territory. 

ENTERPRISE  ELECTRIC  COMPANY  PLANS  NEW 
PLANT 

The    Enterprise    Electric    Company,    operating    in    the 

northeastern  part  of  the  state  of  Oregon,  which  supplies 
power  and  light  to  the  towns  of  Enterprise,  Evans,  Joseph, 
Lostine,  and  Wallowa,  will  begin  construction  at  once  of  a 
hydro-electric  plant  diverting  the  waters  of  the  Wallowa 
river  above  the  lake.  The  first  unit  to  be  installed  will  con- 
sist of  a  Henry  impulse  turbine  operating  under  a  head  of 
800  feet,  which  will  drive  an  800-kilowatt,  6600-volt,  60-cycle, 
3-phase  generator.  The  company  at  present  has  a  generating 
capacity  of  400  hp.  and  has  three  plants  at  Joseph,  Enterprise 
and  Wallowa. 


The  above  picture  was  taken  at  the  annual   meeting  of  the  California  Association  of  Electrical  Contractors  and  Dealers  which  was  held  in  San  Jose 
a   short  time   ago.     A   full   report  of  this   convention   appeared  in  the  last  issue  of  the  Journal  of  Electricity. 
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EDISON   MEN    VISIT   KERN   RIVER 


Over  seventy  of  the  district  managers  and  department  lieads  of  Southern  California  Edison  Company  comiX)sed  a  party  which  visited  the  new  plant. 
Kern  River  Number  Three,  during  the  last  week  in  June.  The  object  of  the  excursion  was  to  explain  the  details  of  the  project  to  the  commercial 
men  whose  duties  as  a  rule  prevent  their  acquiring  an  intimate  knowledge  of  the  company's  work  in  the  mountains.  The  party  was  taken  over 
the   entire    project,    the    excursion    concluding   with    a   business    meeting    and  entertainment  program  at  the  constmction  camp. 


PACIFIC   GAS   &  ELECTRIC   COMPANY   TO   BUILD 
HIGH  HEAD  PLANT 

The  Pacific  Gas  &  Electric  Company  is  preparing  plans 
for  a  power  house  to  be  located  on  the  Stanislaus  river  on 
property  acquired  by  lease  from  the  Sierra  &  San  Francisco 
Power  Company.  This  power  house  will  have  a  head  of  2400 
ft-  which  will  make  it  one  of  the  highest  head  plants  in  the 
United  States.  The  plant  will  have  a  capacity  of  7500  kw. 
and  work  will  be  started  on  it  at  once  so  that  it  will  be  com- 
pleted by  this  winter.  Some  other  work  is  being  done  on  the 
property  of  the  Sierra  &  San  Francisco  Power  Company,  part 
of  this  being  a  third  penstock  which  is  being  installed  on  the 
Stanislaus  plant  to  increase  its  efficiency. 

CALIFORNIA  STATE  WATER  COMMISSION  MAKES 
HYDRO-GRAPHIC  SURVEY 

The  engineering  department  of  the  State  Water  Com- 
mission has  commenced  a  hydro-graphic  survey  of  Hat  Creek 
in  eastern  Shasta  county.  Mr.  Gordon  Vander,  engineer  for 
the  Commission,  is  in  charge  of  the  work,  and  measurements 
are  being  made  of  the  capacities  of  all  irrigation  ditches  and 
the  quantity  of  water  diverted  from  the  stream  by  the  various 
water  users.  This  survey  is  being  made  in  connection  with 
the  case  of  Doyel  vs.  Massie,  et  al.,  which  involves  seventy- 
three  claimants  of  water  rights  from  the  creek.  The  case 
originally  involved  as  plaintiff  and  defendant  only  a  small 
proportion  of  the  water  users  on  Hat  Creek,  but  in  order  to 
determine  all  water  rights  on  the  stream  at  once  and  so  fore- 
stall future  litigation,  all  the  water  users  on  the  stream  were 
brought  into  the  case,  which  has  been  referred  to  the  Watei 
Commission  to  make  findings. 

ANNUAL  STOCKHOLDERS'  MEETING 

At  the  annual  meeting  of  the  stockholders  of  the  Idaho 
Power  Company,  held  in  May,  the  following  directors  were 
elected: 

George  A.  Bremer,  J.  W.  Cunningham,  E.  H.  Dewey,  R.  B.  King. 
C.  E.  Groesbeck,  F.  F.  Johnson,  W.  P.  Lyon.  O.  G.  F.  Markhus.  D.  F. 
McGee,  E.  J.  Ostrander,  W.  R.  Putnam,  D.  W.  Standrod,  E.  R.  Tinker. 
E.  A.  Van  Sicklin,  William  T.   Wallace,  H.  J.  Ward. 

At  the  first  meeting  of  the  board  since  the  annual  stock- 
holders' meeting,  the  officers  of  the  company  were  elected 
for  the  ensuing  year: 

President,  F.  F.  Johnson  ;  chairman  board  of  directors,  F.  F.  John- 
son :  vice-president,  William  T.  Wallace ;  vice-president  and  general  man- 
ager, W.  R.  Putnam ;  vice-president,  E.  W.  Hill :  vice-president,  D.  F. 
McGee :  general  superintendent,  R.  B.  King ;  chief  engineer,  W.  H.  Trenner : 
secretary,  C.  T.  Ward  :  treasurer,  A.  E.  Janssen  ;  assistant  secretary,  E.  P. 
summerson ;  assi-^tant  secretary,  H.  L.  Martin  ;  assistant  secretary.  A.  E. 
Janssen ;  assistant  treasurer,  William  Reiser :  assistant  treasurer,  A.  C. 
Ray ;  assistant  treasurer,  R.  W.  Miller :  assistant  treasurer,  G.  J.  Hickman  : 
clerk,  Ernest  L.  McLean. 

EXTENSIVE  LIGHTING  SYSTEM  FOR  LONG  BEACH 

At  an  informal  conference  of  the  City  Commissioners 
of  Long  Beach  plans  were  discussed  for  making  a  uniform 
system  of  ornamental  street  lighting  throughout  the  business 
district  of  the  city.  Under  a  proposed  ordinance  electroliers 
will  shortly  be  erected  on  Fourth  Street  between  Pine  and 


Alamitos  streets,  the  plans  calling  for  a  steel  standard  cost- 
ing approximately  $100.00.  At  the  present  time  there  are 
several  different  styles  of  standards  in  service  in  Long  Beach 
and  it  is  the  desire  of  the  commissioners  and  city  engineers 
at  this  time  to  take  steps  towards  having  a  uniform  system. 
City  Attorney  Hoodenpyl  favors  the  cement  standard  on  the 
ground  that  metal  posts  rust  in  the  moist  air  of  the  beach. 

STEAM  HEATING  RATES 

The  Northwestern  Electric  Co.  of  Portland,  through  an 
application  filed  with  the  Oregon  Commission  July  2,  asks 
for  an  increase  in  steam  heating  rates.  The  hearing  will 
probably  be  set  for  some  time  in  August.  The  comjpany 
states  in  its  application  that  the  revenue  from  its  steam 
heating  department  is  not  sufficient  to  cover  the  cost  of  op- 
eration. 


ELECTRIC  POWER  CONSUMPTION,  C.  M.  & 
ST.  P.  RAILWAY 

(Continued   from    page   118) 

Costs  of  Maintenance  and  Operation 

The  cost  of  maintaining  and  operating-  the  trans- 
mission lines,  substations,  and  trolley  system,  for  the 
year  1919  is  given  below  and  a  final  figure  thus 
arrived  at  shovi^ing  the  approximate  total  operating 
costs  involved  in  the  delivery  of  the  electric  energy 
to  the  locomotives. 


Account                  Total 

All    Services          Per 

Unit 

KH. 

Power 

Substation    Buildings 

$     8,487 

t  606.00 

per  Bldg. 

?.^7. 

Power 

Transmission    System 

1,773 

4.87 

"     mi. 

5>,59 

Power 

Distribution    System 

78,461 

179.00 

*'     route   mi 

;^6i. 

Power 

Line   Poles   and   Fixtures 

24,299 

66.60 

"         "        '• 

Wf, 

Substation    Apparatus 

40,224 

2870.00 

"     station 

ass, 

7300.00 

"         " 

Train 

and   Yard   Power  Produced 

102,152 

396. 

Total, 


$265,396 


The  installation  being  comparatively  new  it 
might  naturally  be  assumed  without  consideration  of 
other  facts  that  the  figures  for  the  maintenance  are 
considerably  lower  than  those  which  will  eventually 
obtain,  but  it  should  also  be  borne  in  mind  that  the 
maintenance  and  operating  costs  given  will,  except 
for  power,  remain  more  or  less  constant  as  far  as  any 
consideration  of  their  being  affected  by  the  business 
handled  is  concerned,  so  that  the  cost  per  thousand 
ton  miles  would  be  correspondingly  reduced  as  busi- 
ness is  increased.  It  is  also  expected  that  consider- 
able improvement  will  be  effected  in  maintenance 
methods  which  would  again  tend  to  reduce  costs. 
The  figures  are  therefore  given  merely  to  show  the 
results  which  are  at  present  being  obtained. 
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SEMI-ANNUAL   SALES   CONFERENCE 

The  San  Francisco  district  of  the  Western  Electric  Com- 
pany held  its  semi-annual  sales  conference  July  15  and  16. 
The  meeting  proved  to  be  one  of  the  most  interesting  and 
successful  events  of  the  year  in  the  electrical  industry  on  the 
Pacific  Coast. 

An  interesting  feature  of  this  Conference  was  an  invi- 
tation extended  by  the  Western  Electric  Company  to  its  con- 
tractor and  supply-dealer  customers  to  attend  the  meetings 
and  listen  to  the  sales  talks  by  manufacturers.  That  this 
invitation  was  appreciated  is  evidenced  by  the  large  attend- 
ance and  keen  interest  shoviTi. 

The  banquet  and  entertainment  Friday  evening,  over 
which  W.  S.  Berry,  district  manager  of  the  Western  Electric 
Company,  presided,  proved  a  fitting  climax  to  the  business 
sessions. 

AUTHORITY  TO  ISSUE   NOTES 

The  San  Joaquin  Light  &  Power  Corporation  has  been 
authorized  by  the  Railroad  Commission  to  issue  notes  in  the 
aggregate  face  value  of  $388,163.31  to  pay  or  refund  notes 
now  outstanding.  The  original  notes  were  issued  in  connec- 
tion with  the  financing  of  construction  work  on  the  company's 
plant  at  Bakersfield  and  for  hydroelectric  development. 

The  Commission  has  also  authorized  the  San  Joaquin 
company  to  endorse  notes  to  be  issued  by  the  Midland  Coun- 
ties Public  Service  Corporation,  the  payment  of  which  will 
be  secured  by  the  deposit  of  $605,000  of  bonds,  authority  to 
issue  which  has  been  granted  by  the  Commission. 

Western  States  Gas  and  Electric  Company  has  been 
authorized  by  the  Railroad  Commission  to  issue  $300,000  face 
value  of  its  6%%  collateral  trust  notes,  due  August  1,  1923, 
and  to  issue  and  deposit  as  security  for  the  payment  of  these 
and  other  notes  issued  under  authority  of  the  Commission 
$439,000  of  bonds,  also  authorized  by  the  Commission.  A  sup- 
plemental order  by  the  Commission  provides  for  the  disposi- 
tion of  the  proceeds  of  the  sale  of  $198,000  of  bonds. 

THE  ELECTRIC  FURNACE  LOAD 
A  letter  to  the  Editor 

The  Journal  of  April  15th,  page  358,  reviews  an  article 
by  Mr.  W.  M.  Shepherd,  who  gives  some  very  good  informa- 
tion as  to  the  extent  and  possibility  of  the  electric  load  for 
Califomian  central  stations.  We  are  very  glad  to  see  the 
assurance  given  by  such  an  authority  as  Mr.  Shepherd  that 
the  electric  furnace  load  is  desirable,  and  one  that  does  not 
need  particular  nursing  by  the  central  stations.  There  are 
still  very  substantial  shipments  of  steel  castings  from  the 
East,  but  in  our  opinion  it  is  only  a  matter  of  time  before 
the  castings  manufacturers  in  the  West  realize  that  a  prop- 
erly constructed  and  designed  electric  furnace  will  give  them 
equally  high  quality  of  castings  to  those  made  in  the  East. 

In  connection  with  this,  we  would  suggest  that  the  in- 
tending furnace  user  should  not  place  too  much  prominence 
upon  the  remarks  of  Mr.  Shepherd  as  to  the  use  of  an  acid 
lined  furnace  rather  than  a  basic  lined.  For  melting  up  scrap 
of  good  quality  rapidly,  there  is  no  doubt  that  the  acid  furnace 
has  much  to  commend  it,  but  the  steel  maker  should  not  lose 
sight  of  the  fact  that  the  electric  furnace  is  primarily  a  refin- 
ing and  purifying  instrument.  It  is  not  the  cheapest  melting 
down  instrument.  Refining  is  impossible  in  the  acid  lined  fur- 
nace, and  thus  one  of  the  chief  advantages  of  the  electric  fur- 
nace is  lost  by  an  acid  lined  furnace. 

It  is  not  the  purpose  of  this  letter  to  advocate  basic 
lined  furnaces,  but  merely  to  point  out  that  a  basic  furnace 
will  run  just  as  fast  as  an  acid  furnace — it  is  merely  a  ques- 
tion of  the  number  of  heat  units  put  into  the  furnace — and  in 
addition  the  basic  furnace  user  is  bound  to  refine  his  charges, 
even  if  he  does  not  go  to  the  length  of  changing  slags,  as 
when  making  high  grade  steels. 


Many  of  the  better  steel  makers  out  in  California  are 
running  their  furnaces  basic,  and  if  the  steel  casting  maker 
in  California  wishes  to  compete  in  quality  as  well  as  quantity 
with  the  Eastern  manufacturer  the  basic  lined  furnace  ■will 
be  found  generally  to  be  more  satisfactory. 

The  acid  lined  furnace  is  often  the  refuge  of  the  man 
who  wishes  to  convert  100%  scrap  into  50%  castings  and  get 
100%  prices.  Unquestionably,  the  better  steel  can  be  made  in 
basic  lined  furnaces,  and  it  is  along  this  line  that  real  devel- 
opment of  California's  steel  casting  making  will  come. 
Yours   very   truly, 

FRANK  HODSON,  President, 
Electric  Furnace  Construction  Co. 


ELECTRIC  WELDING  OF  COPPER 
A  letter  to  the  Editor. 

(A  letter  of  inquiry  recently  reached  this  office  re- 
garding a  copper  welded  ring  referred  to  in  an  article 
by  F.  A.  Anderson  in  the  Journal  of  Electricity, 
December  1,  1919,  and  January  1,  1920.  As  the 
author's  reply  may  be  of  interest  to  others,  a  part 
of  it  is  reproduced  here. — The  Editor.) 

The  Journal  of  Electricity: 

This  ring  was  not  welded  by  the  Slavianoff  process,  but 
was  an  arc  welding  operation. 

By  referring  to  the  article  mentioned  you  will  see  that 
the  Slavianoff  process  uses  the  welding  rod  as  an  electrode, 
and  that  the  Bernardos  process  uses  one  carbon  as  an  elec- 
trode, while  the  welding  rod  of  the  desired  metal  is  fed  into 
the  arc.  There  have  ajisen  so  many  variations  that  these 
names  are  rarely  used  today  and  the  term  "arc  welding" 
includes  all  of  the  original  processes  together  with  the  numer- 
ous variations  which  have  been  developed  to  meet  conditions. 

Again  referring  to  the  ring,  this  is  one  of  several 
which  were  cut  from  an  edgewise  wound  copper  coil,  the  ring 
was  then  placed  on  a  graphite  plate;  at  the  open  ends  a 
small  piece  of  the  same  copper  is  laid,  then  by  the  use  of  a 
half  inch  carbon  electrode  a  short  arc  was  struck  on  the  extra 
piece  of  copper.  As  soon  as  fusion  was  started  the  carbon 
electrode  was  placed  against  the  metal,  closing  the  arc  and 
using  the  heat  generated  by  the  contact  resistance  to  hold 
the  metal  in  a  molten  or  fluid  state  until  a  uniform  thickness 
and  union  of  the  metals  had  been  obtained.  While  the  metal 
was  still  red  hot,  it  was  immersed  in  water.  It  was  then 
reheated  and  cooled  two  or  three  times,  this  process  chang- 
ing the  character  of  the  metal  in  the  weld  from  that  similar 
to  a  cast  state  into  that  more  nearly  resembling  the  wrought 
state.  After  this  the  ring  was  finished  by  filing  and  using 
fine  emery,  since  which  time  it  has  been  almost  impossible 
to  detect  the  place  where  the  weld  was  made. 

The  machine  used  was  a  variable  voltage  arc  welding 
set  in  which  it  was  possible  to  get  a  very  low  voltage  and  to 
adjust  the  amperes  to  the  desired  value. 

Such  an  arrangement  as  is  used  in  welding  this  copper 
may  not  be  possible  in  general  practice,  but  it  is  almost 
always  possible  to  find  a  way  of  accomplishing  the  desired 
result.  It  would,  however,  be  hard  to  give  advice  that  would 
apply  generally,  for  the  conditions  existing  would  have  to  be 
studied  and  a  plan  devised  for  meeting  them. 

It  has  been  common  practice  for  a  number  of  years  to 
weld  copper  by  the  i-esistance  method  and  where  it  is  con- 
venient to  apply  this  method  its  application  becomes  simpler 
and  more  satisfactory. 
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FILING  PAMPHLETS 
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The  filing  of  pamphlets  and  clippings  is  inadequately  done  in 
most  business  libraries.  A  series  of  articles  by  Miss  Virginia 
Fairfax,  librarian  with  the  Carnation  Milk  Products  Com- 
pany, which  is  to  be  started  soon  in  the  Journal  of  Elec- 
tricity,   will   take   up   this    subject   in    detail.      Watch   for   it. 
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(The  device  shown  on  this  page  is  of  particular  interest  because  it  makes  it  possible  to  apply 
high  speed  induction  motors  to  various  types  of  machines,  thus  eliminating  belts  or  gears. 
An  ingenious  arrangement  of  a  double-duty  socket  is  also  shown.  Among  the  Books  and  Bul- 
letins appear  brief  reviews  of  an  Electrical  Trades  Directory  from  England  and  of  technical  uni- 
versity publications.— The  Editor.) 


NEW  APPLICATION  OF  HIGH  SPEED  INDUCTION 
MOTOR 

A  new  application  of  the  high  speed  induction  motor  to 
certain  classes  of  machine  drive,  especially  in  the  wood  work- 
ing and  metal  trades  industries,  has  been  made  possible  by 
the  development  of  an  induction  frequency  changer  by  the 
General  Electric  Company.  This  device  generates  power  at 
frequencies  which  will  produce  speeds  of  18,000  r.p.m.  or 
higher,  and,  as  a  result  high  speed  induction  motors  can  be 


Induction    frequency   changer   IH    332-60/270-26    kw.-1800    B-220/155    direct 
connected  to  induction  motor  KT-323-4-30-1800   B-220. 

directly  applied  to  various  types  of-  machines,  eliminating 
belts,  or  gears  with  their  disadvantages. 

The  frequency  changer  is  a  simple  enough  device,  con- 
sisting of  a  slip  ring,  or  wound  rotor  type  of  induction  motor, 
which  may  be  driven  either  by  a  belt,  or  directly,  the  stator 
being  connected  electrically  to  an  a.c.  source  of  power.  By 
rotating  the  machine  in  a  direction  opposite  to  that  in  wShich 
it  would  run  as  a  motor,  frequencies  are  generated  in  the 
rotor  equal  to  that  of  the  exciting  circuit  plus  that  due  to  the 
reversed  rotation  of  the  rotor. 

Practically  all  the  energy  taken  from  the  commercial 
circuit  is  transformed  into  high  frequency  energy  to  drive  the 
machine  motors,  the  overall  efficiency  being  approximately 
90%.  Where  d.c.  power  is  all  that  is  available  an  inverted 
rotary  converter  can  be  used  both  as  a  motor  to  drive  the 
frequency  changer  and  supply  the  excitation  for  the  stator. 
The  high  frequency  supplied  by  this  device  being  always 
three-phase  secures  uniformity  as  well  as  economy  and  simpli- 
fies both  the  motors  and  the  frequency  changers.  The  most 
economical  sets  are  those  having  driving  motors  direct-  con- 
nected to  the  frequency  changers. 

Siiccessful  applications  of  these  motors  have  been  made 
to  such  wood  working  machines  as  shapers,  saws,  tenoners, 
and  drills,  all  applications  being  direct  with  speeds  ranging 
from  7200  r.p.m.  to  12,000  r.p.m. 

DOUBLE-DUTY    SOCKET    DISPLAY 

The  demand  for  a  two-outlet  socket  has  increased  so 
that  the  Bryant  Electric  Company  of  Bridgeport,  Connecticut, 
have  decided  to  handle  the  production  and  packing  of  same  as 
a  separate,  complete  article  I'ather  than  as  a  part  of  their 
"New  Wrinkle"  line. 


Each  socket  is  now  being  packed  in  a  three-color  carton, 
which  not  only  facilitates  handling  but  serves  to  enhance 
shelf  and  counter  display.  In  addition  an  unique  counter  or 
window  display  box  is  provided  for  the  use  of  dealers.  This 
is  printed  in  thi-ee  colors  to  harmonize  with  the  individual 
containers.  One  of  these  display  boxes,  with  two  dummy  con- 
tainers and  a  special  cradle,  is  included  with  each  standard 


The  effective  display  which  can  be  arranged  by  plac- 
ing a  double  duty  socket  between  the  two  individual 
containers. 


package  of  twenty  sockets.  An  effective  display  can  readily 
be  arranged  with  this  outfit — using  an  actual 'socket  resting 
in  this  special  cradle  between  two  individual  containers  as 
shown  in  the  illustration. 


BOOKS  AND  BULLETINS 


Electrical   Trades   Directory 

The  Electrical  Trades  Directory  and  Handbook  or  Blue 
Book,  as  it  is  popularly  known,  is  the  recognized  work  of 
reference  for  the  electrical  engineering  and  allied  ti-ades  in 
England.  Benn  Brothers,  Ltd.,  publishers  of  this  directory, 
announce  that  the  1920  edition  marks  its  38th  consecutive 
issue  and  that  this  year  it  has  been  re-set  from  cover  to  cover. 

The  handbook  section  deals  with  power  distribution  and 
transmission,  with  traction,  submarine  cables  and  land  lines 
of  the  world  and  with  wireless  telegraphy  and  telephony.  The 
legal  digest  has  been  compiled  by  a  well-known  authority  on 
the  law  as  it  relates  to  electricity  supply.  The  alphabetical 
section  contains  the  name  and  address  of  practically  everyone 
associated  with  British  electrical  engineering  and  allied  indus- 
tries, of  municipal  authorities  and  supply  companies,  with  im- 
portant details  of  the  supply  systems  and  the  names  of  chief 
officials. 

University  Publications 

The  Engineering  Experiment  Station  of  the  University 
of  Washington  has  published  a  bulletin  under  the  title,  "Elec- 
trometallurgical  and  Electrochemical  Industry  in  the  State  of 
Washington,"  by  Charles  Denham  Grier. 

This  paper  makes  a  general  survey  of  the  requirements 
of  electro-metallurgical  industries  in  the  state  of  Washington, 
in  such  a  way  as  to  give  the  non-technical  reader  a  better 
understanding  of  the  matter.  The  chapters  on  Potential 
Water  Power  are  especially  interesting. 
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(The  Northwest  reports  plans  for  the  extension  of  power  lines  and  for  the  construction  of  a 
hydroelectric  plant  on  the  Wallowa  River.  Items  of  interest  from  the  Pacific  Central  District 
include  the  rebuilding  of  a  high-voltage  line,  plans  for  the  construction  of  electrically-driven 
vessels  and  the  announcement  that  power  shortage  has  been  removed.  Extensive  improvements 
on  electric  railway  lines  are  being  planned  in  the  Southwest  while  the  Intermountain  District 
reports  important  meetings,  progress  in  street  lighting  and  plans  for  the  construction  of  a  new 
power  plant.^ — The  Editor.) 


THE  PACIFIC  NORTHWEST 

HELENA,  MONT.— The  Commercial  Club  is 
taking  up  with  the  city  authorities  the  question 
of  establishing  a  lighting  and  parking  district 
the  full  length  of  Helena  Avenue. 

YAKIMA.  WASH.—Pacific  Power  &  Light 
Company,  in  this  place,  has  plans  under  way  for 
constiniction  of  a  $10,000  boiler  house,  which  is 
desired  to   provide  room   for  another  gas  bench. 

BEND,  ORE. — Charles  A.  Brown,  president  of 
the  Bend  Water.  Light  &  Power  Company,  an- 
nounces that  power  development  of  Tumalo  Creek 
will  be  definitely  started  this  summer.  The  cost 
of  two  plants  contemplated  is  $250,000. 

NANAIMO.  B.  C. — Laying  a  mile  pipe  line 
from  a  200-acre  reservoir  in  the  mountain  dis- 
trict to  Milstone  is  an  extension  to  its  system 
that  is  to  be  constructed  by  the  Nanaimo  Elec- 
tric Light  Company.  The  new  power  house  will 
be  constructed  at  the  end  of  the  line. 

BELLINGHAM.  WASH.— Application  has  been 
made  by  the  Puget  Sound  Power  &  Light  Com- 
pany for  a  fifty-year  franchise  to  extend  power 
lines  over  a  total  of  30  roads  in  Whatcom 
county  and  to  many  parts  of  the  county  not  now 
supplied  with  light  and  power.  A  hearing  will 
be  had  on  August  9. 

PORTLAND.  ORE.— The  American  Can  Com- 
pany has  made  application  for  a  building  permit 
to  construct  a  tlrt-ee-story  factory  in  the  Guilds 
Lake  district,  to  cost  when  completed  between 
?1. 000,000  and  $1,500,000.  the  plant  will  be 
electrically  operated  throughout  and  will  have  an 
installed  motor  capacity  of  about  500  hp.,  con- 
sisting principally  of  220-volt  induction  motors. 

SPOKANE,  WASH.— The  Nixon-Kimmel  Elec- 
trical Company  of  Spokane  has  put  out  a  special 
unit  consisting  of  dynamo,  meter,  switchboard 
and  all  necessary  equipment  for  a  farm  lighting 
system,  which  is  reported  to  be  meeting  with 
good  demand.  According  to  Mr.  Nixon,  the  ad- 
vantage of  the  unit  is  that  it  admits  of  the 
engine  being  used  not  only  for  generating  light- 
ing current  but  lor  other  purposes  at  the  same 
time. 

TACOMA,  WASH.— The  State  Public  Service 
Commission  has  handed  down  a  decision  that 
the  local  street  car  company  may  for  six  months 
chai'ge  a  ten-cent  fare.  The  decision  pi'ovides 
for  the  sale  of  commutation  tickets  at  8  cents 
each.  The  higher  rate  will  be  put  into  effect 
at  once.  The  company  has  been  charging  a 
seven-cent  fare.  The  commission  specifies  that 
when  the  company  is  relieved  of  certain  fran- 
chise obligations  commutation  tickets  shall  be 
sold  for  6  2-3  cents  each. 

PORTLAND,  ORE.— The  Enterprise  Electric 
Company,  operating  in  the  northeastern  part  of 
the  state  of  Oregon,  will  begin  construction  im- 
mediately of  a  hydroelectric  plant  diverting  the 
waters  of  the  Wallowa  River  above  the  lake. 
The  first  unit  to  be  installed  will  consist  of  a 
Heni-y  impulse  turbine  operating  under  a  head 
of  about  800  feet,  which  will  drive  an  800-kw., 
514-r.p.m.,  6600-volt,  60-cycle,  3-phase  generator. 
The  company  at  present  has  a  generating  capac- 
ity of  400  hp.  in  its  three  plants  at  Joseph,  En- 
terprise and   Wallowa. 

SEATTLE.  WASH.— NePage-McKenny  Com- 
pany, electrical  engineers,  contractors  and  man- 
ufacturers, Armour  building.  Seattle,  have  se- 
cured the   contract   for   installation  of   complete 


electrical  equipment  in  the  proposed  two-story 
and  basement  office  building  to  be  erected  for 
the  Poulson  Logging  Company  ~  at  Hoquiam, 
Washington,  by  J.  L.  Putnam,  Securities  Build- 
ing, Seattle.  Bebb  &  Gould,  Securities  Building, 
Seattle,  are  the  architects  on  this  job.  The 
company  also  has  the  contract  fqr  installation  of 
complete  electrical  equipment  in  the  armory 
building  to  be  erected  in  Everett,  Washington. 

THE   PACIFIC  CENTRAL   DISTRICT 

SANTA  CRUZ.  CAL.— The  water  system  will 
be  improved,  $15,000  having  been  set  aside  for 
the   extension   of   pipe  lines   and   other   work. 

MILL  VALLEY,  CAL.— An  election  will  be 
held  July  31st  to  vote  oh  the  formation  of  a 
lighting  district  to  be  known  as  Tamalpais  Val- 
ley Public  Highway  Lighting  District. 

CORNING,  CAL.— Fire  started  by  lightning 
destroyed  the  Pacific  Gas  &  Electric  Company's 
substation  here  and  as  a  result  the  town  was 
without  light  and  water  for  24  hours.  The  dam- 
age   was   placed   at   about   $10,000. 

SAN  FRANCISCO,  CAL.— A  recent  order  by 
the  Railroad  Commission  authorizes  the  Southern 
California  Edison  Company  to  subject  to  its 
mortgages  the  property  and  franchises  recently 
acquired  by  the  purchase  of  the  Mt.  Whitney 
Power  and  Electric  Company  system. 

HILO,  T.  H.— The  Hilo  Electric  Light  Com- 
pany, by  reason  of  steady  decline  in  its  water 
supply,  has  been  compelled  to  resort  to  a  re- 
serve steam  engine  to  provide  light  and  power. 
It  is  the  opinion  of  some  citizens  that  the 
supervisors  should  be  induced  to  erect  a  pumping 
station. 

SAN  FRANCISCO,  CAL.— The  Sacramento 
Short  Line  is  building  a  new  substation  at  Con- 
cord, for  the  accommodation  of  the  new  fast 
electric  car  service  now  being  scheduled.  Hydro- 
electric power  will  be  supplied  by  the  Western 
Power  Company.  Assistant  9upt.  Neill  is  di- 
recting the   new  installation. 

GREENVILLE.  CAL.— Work  on  the  tunnel 
leading  from  Lake  Almanor  to  the  new  Caribou 
power  plant  in  Butte  Valley  of  the  Great  West- 
ern Power  Company  is  progressing  rapidly.  The 
men  have  been  paid  large  bonuses  to  rush  the 
work.  Some  of  the  contracts  on  the  upper  end 
of  the  project  are  complete.  Superintendent  E. 
W.  Beardsley  and  Consulting  Engineer  J.  M. 
Howells  are   looking   over  the   work. 

YUBA  CITY,  CAL.— A  meeting  of  all  power 
users  in  Sutter  county  was  called  here  on  July 
28th  by  Farm  Adviser  C.  E.  Sullivan  at  the  in- 
stance of  the  State  Power  Commission.  Officials 
of  the  Pacific  Gas  &  Electric  Company  were 
present  to  explain  to  power  users  why  restric- 
tions have  been  placed  this  season,  the  restric- 
tions seriously  hampering  many  growers  as  well 
as  crippling  dredging,  mining  and  other  indus- 
tries which  require  large  voltages. 

SACRAMENTO,  CAL.— Late  rains  and  low 
temperatures  have  removed  the  danger  of  a  20 
per  cent  power  shortage  this  summer,  which  had 
been  threatened  earlier  in  the  season,  State 
Power  Administrator  H.  G.  Butler  said  in  an 
adddress  here  at  a  banquet  to  the  Pacific  Coast 
Rice  Growers'  Association.  The  shortage  will 
not  be  serious  except  in  case  of  accident,  he 
said,  provided  the  rice  growers  and  other  users 
continued   to   conseirve   electric   energy. 


SAN  FRANCISCO,  CAL.— The  $10,000,000  Pa- 
cific Gas  &  Electric  Company  five-year  7  per 
cent  convertible  gold  notes,  recently  underwrit- 
ten by  Blythe,  Witter  &  Co.  and  associates,  have 
been  entirely  sold  out  and  the  syndicate  is  closed. 

PLEASANTON,  CAL.— Carl  A.  Reitz,  inven- 
tor of  small  electrical  motors,  is  here  looking 
for  a  factory  site.  He  states  that  he  has  an 
order  from  a  barber  supply  concern  in  San 
Francisco  for  $36,000  worth  of  motors  to  be 
attached   to   hair   clippers. 

NEVADA  CITY.  CAL.— The  high  voltage  line 
of  the  Pacific  Gas  &  Electric  Company  between 
the  Colgate  and  Dnam  power  houses  is  to  be 
rebuilt  during  the  next  few  months  in  order 
that  the  carrying  capacity  may  be  increased 
from  30.000  to  60,000  voltage.  Materials  are  now 
being  assembled  and  crews  organized  for  the 
work.  The  line  is  thirty  miles  in  length,  and 
the  rebuilding  is  estimated  to  cost  $225,000.  The 
work  will  not  be  completed  before  January  2. 

SAN  FRANCISCO,  CAL.~The  Middle  Yuba 
Hydro-Electric  Power  Company,  which  sells  elec- 
tric energy  in  the  vicinity  of  Allegheny  and 
Forest,  Sierra  county,  has  applied  to  the  Rail- 
road Commission  for  authority  to  increase  its 
rates  15  per  cent.  The  company  buys  its  power 
from  the  Pacific  Gas  &  Electric  Company  which 
was  recently  granted  a  raise  of  15  per  cent  and 
it  is  to  meet  this  additional  cost  of  power  that 
the  Yuba  company  would  advance  its  charges. 

SAN  FRANCISCO,  CAL.— A.  F.  Haines,  vice- 
jiresident  and  general  manager  of  the  Pacific 
Steamship  Company,  has  announced  that  plans 
for  the  consti-uction  of  two  electrically-driven 
vessels  with  a  speed  of  twenty-three  knots  have 
been  submitted  for  bids  to  Eastern  and  Pacific 
Coast  shipbuilders.  They  will  cost  in  the  neigh- 
borhood of  $4,000,000  each  and  will  have  a  car- 
rying capacity  of  590  passengers  each.  They 
will  be  placed  in  the  Pacific  Coast  service  be- 
tween San  Francisco,  Los  Angeles,  San  Diego, 
Seattle   and   Victoria. 

SAN  FRANCISCO,  CAL.— Application  for  au- 
thority to  increase  its  rates  for  electricity  and 
gas  sold  in  its  Stockton  division  has  been  filed 
with  the  Railroad  Commission  by  the  Western 
States  Gas  &  Electric  Company.  The  Western 
company,  which  buys  considerable  energy  from 
the  Pacific  Gas  &  Electric  Company  and  the 
Great  Western  Power  Company,  claims  that  re- 
cent surcharges  granted  these  companies  by  the 
Commission  will  add  $48,000  a  year  to  its  bills 
for  purchased  power,  and  that  wage  increases 
will  add  about  $36,000   a  year  to  its  pay  roll. 

SAN  FRANCISCO,  CAL.— Because  the  net  in- 
come of  the  .Ojai  Power  Company,  which  pur- 
chases its  electric  energy  from  the  Southern 
California  Edison  Company,  was  practically 
wiped  out  by  the  increase  in  rates  recently  al- 
lowed the  Edison  Company  by  the  Railroad  Com- 
mission the  Commission  has  granted  the  Ojai 
company  authority  to  add  a  surcharge  of  20  per 
cent  to  its  power  bills.  The  rate  for  lighting 
now  being  collected  by  the  Ojai  company  is  not 
distui-bed  by  this  ruling.  The  Ojai  company  op- 
erates in  the  Ojai  Valley,  Ventura  county.  The 
major  portion  of  its  business  is  supplying  elec- 
tricity for  pumping  pui-poses.  The  surcharge  is 
to  continue  for  twelve  months,  having  been  tnade 
temporary  because  the  surcharge  allowed  the 
Edison   company   is   of   an   emergency   nature. 
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THE  PACIFIC  SOUTHWEST 

LOS  ANGELES.  CAL.— The  BakeT  Electric 
Company  has  leased  the  ground  floor  and  base- 
ment of  the  two-story  brick  building-,  445-453 
S.  Los  Angeles  Street. 

TOMBSTONE,  ARIZ.— Notice  has  been  given 
that  a  special  election  will  be  held  August  10th 
in  the  irrigation  district  now  being  formed  and 
designated  as  San  Pedro  Water  Users'  Associa- 
tion, to  determine  whether  the  proposed  district 
shall  be   organized. 

ONTARIO.  CAL.— Officials  of  the  Pacific  Elec- 
tric Railroad  announce  that  it  is  planned  to  ex- 
tend the  road  from  Corona-Riverside  line  to 
the  Los  Angeles-Sterns  line,  by  building  a  road 
through  Santa  Ana  canyon.  This  would  give  a 
direct  line  into  Riverside  via  La  Habra  and 
Corona. 

MEXICALI,  MEX.--Thirty-one  bids  were  re- 
ceived in  Mexican  for  a  municipal  water  system 
to  cost  $500,000.  Thirty  represented  American 
concerns  located  in  many  parts  of  the  United 
States.  Because  of  the  many  bids  of  varied  na- 
ture it  will  be  several  days  before  the  contract 
is  awarded. 

LONG  BEACH,  CAL.— Practically  all  work  on 
the  city's  new  water  well  number  1  has  been 
finished  and  as  soon  as  the  cement  work  is 
sufficiently  dry  water  will  be  started  through. 
Work  on  number  2  well  will  start  immediately, 
tobe  completed  within  30  days.  More  wells  will 
be   sunk   as   necessity  demands. 

TUCSON,  ARIZ.— At  a  special  meeting  of  the 
city  council  a  permanent  solution  of  the  problem 
of  purifying  the  water  supply  was  offered  when 
Councilman  Mansfield  proposed  purchase  of  a 
chlorinating  plant  for  use  in  connection  with 
the  pumping  plant.  The  purchase  of  this  plant 
met  with  favor  by  the  mayor  and  other  coun- 
cilmen. 

LOS  ANGELES,  CAL.— Extensive  improve- 
ments involving  the  expenditure  of  $150,000 
have  been  announced  by  the  Los  Angeles  Rail- 
way Company.  The  Western  Avenue  line  will 
be  extended  from  the  present  terminus  to  Santa 
Monica  Boulevard.  This  improvement  will  cost 
$50,000  and  will  be  started  as  soon  as  necessary 
equipment  is  delivered.  A  new  substation  equip- 
ment will  be  installed  to  facilitate  the  receiving 
of  power. 

SANTA  FE.  N.  MEX.— Sealed  bids  are  being 
received  by  the  board  of  trustees  of  the  village 
of  Deming,  Luna  county.  New  Mexico,  up  to 
6  o'clock  p.m.  Aug.  2,  1920,  for  the  sale  of 
bonds  of  said  village  in  the  amount  of  $100,000 
for  the  purchase  of  the  construction  of  a  system 
for  supplying  water  to  the  village.  Said  bonds 
will  bear  date  of  August  1,  1920  and  will  be 
issued  in  denominations  of  $100,  bearing  6  per 
cent  interest  payable  semi-annually.  Bids  must 
be  accompanied  by  a  certified  check  of  $2,500. 

LOS  ANGELES,  CAL.— A  conference  has  been 
held  at  Hotel  Lankershim  with  Arthur  P.  Davis, 
Director  of  the  United  States  Reclamation  Serv- 
ice, for  the  discussion  of  the  prospective  gigantic 
engineering  feat  of  harvesting  the  melting  sea- 
son floods  of  the  Colorado  River  for  irrigation 
of  millions  of  acres  adjacent  to  the  desert  and 
dry  land,  with  the  chief  reservoir  on  the  Boulder 
Canyon  site  near  the  junction  of  the  boundaries 
of  Arizona,  Nevada  and  California,  ImperiaF  ' 
Valley  being  one  of  the  chief  beneficiaries.  The 
reser\-oir  will  cost  more  than  $50,000,000.. 

THE  INTER-MOUNTAIN  DISTRICT 

BURLEY,  IDA. — A  special  train  arrived  here 
last  week  bringing  tile  members  of  tlie  congres- 
sional committee  on  appropriations  and  otlier 
federal  and  state  officials  to  visit  some  of  the 
more  notable  sights  of  the  Minidoka  project. 

BOISE.  IDAHO. — The  reclamation  service  will 
open  bids  at  Boise  August  24th  for  building  six- 
teen miles  of  main  canal  on  the  Boise  project. 
The  work  involves  the  excavation  of  1,229,000 
yards  of  material,  and  will  be  done  near  Cald- 
well, Idaho. 


SALT  LAKE  CITY,  UTAH.— Applications  for 
more  than  1,000,000  horsepower  have  been  filed 
with  the  water  power  commission  since  the  new 
water  ixjwer  bill  became  effective,  according  to 
Ralph  E.  Woolley,  engineer  of  the  United  States 
Geological    Survey. 

BRIGHAM  CITY,  UTAH.— At  a  recent  meet- 
ing of  the  city  council,  plans  were  discussed  and 
details  got  under  way  for  the  calling  of  a  spe- 
cial election  to  vote  on  the  issuing  of  bonds  in 
the  approximate  sum  of  $120,000  for  the  rebuild- 
ing of  the  municipal  electric  light  plant. 

PARK  CITY,  UTAH.— The  mines  in  the  Alta 
and  Cottonwood  districts,  practically  all  of  which 
use  electric  power  in  their  operations,  are  show- 
ing considerable  activity  recently,  and  several 
of  them  are  resuming  operations  after  being 
closed  down,  as  far  as  shipments  are  concerned, 
for  several  months. 

RIGBY,  IDA.— The  Rigby  Elect3-ic  Supply  Co. 
of  this  city,  and  the  Rexburg  Electric  Supply  Co. 
of  Rexburg,  have  consolidated  their  businesses 
and  have  opened  their  new  place  of  business  in 
Idaho  Falls  under  the  name  of  the  Farm  and 
City  Electric  Company.  This  makes  one  of  the 
best  equipped  electric  supply  houses  in  Idaho 
Falls. 

MT.  PLEASANT,  UTAH.— An  increase  in 
lighting  rates  has  been  proposed  by  the  mayor 
and  city  council.  The  proposed  increase  is  as 
follows :  From  7c.  to  9c.  per  kw-hr.  for  lights ; 
from  2c.  to  3c.  for  domestic  power ;  from  2c.  to 
5c.  for  commercial  power.  The  above  increase 
is  subject  to  approval  by  the  public  utilities  com- 
mission of  Utah. 

McCAMMON,  IDA.— For  the  purpose  of  in- 
stalling brighter  street  lights  as  several  street 
intersections,  the  Utah  Power  &  Light  Company, 
at  the  request  of  the  city  council  of  this  city, 
is  testing  out  a  number  of  lOOO-candleirower 
lights,  which  will  probably  be  accepted  by  the 
city,  and  placed  in  service  within  a  short  time. 
This  will   result  in  much-needed  improvement. 

ST.  GEORGE.  UTAH.— Sixteen  pumps,  with 
a  total  of  315  horsepower,  are  now  being  driven 
by  electricity  furnished  by  the  Dixie  Power  Com- 
pany in  Parowan  valley  without  lowering  the 
level  of  the  underground  water.  The  community 
of  Enterprise  and  vicinity  will  soon  have  a 
number  of  wells  driven  by  electricity.  It  is 
believed  the  water  strata  in  that  locality  is 
practically  inexhaustible,  and  if  such  proves  to 
be  the  case  great  development,  including  large 
sugar  beet  acreage,  to  keep  the  large  sugar 
factories  going,   will   undoubtedly  take  place. 

SALT  LAKE  CITY,  UTAH.— One  of  the  most 
successful  conferences  of  division  managers  and 
depai-tment  heads  was  held  by  the  Utah  Power 
&  Light  Company  at  its  general  offices  in  Salt 
Lake  City  on  July  15  and  16.  D.  F.  McGee.  of 
the  Electric  Bond  &  Share  Company,  and  Lafay- 
ette Hanchett,  who  was  recently  elected  presi- 
dent of  the  Utah  Power  &  Light  Company,  at- 
tended the  conferences.  Some  very  interesting 
and  instructive  discussions  took  place.  These 
conferences  of  division  managers  and  depart- 
ment heads  are  held  every  two  or  three  months, 
and  the  discussions  and  exchange  of  ideas  are 
of  considerable  value  to  all  concerned. 
-BOISE,  IDA.— In  the  case  of  the  Utah  Power 
&  Light  Company  the  public  utilities  commis- 
sion of  Idaho  has  decided  that' regulations  now 
in  force  must  stand  until  more  complete  infor- 
mation concerning  the  valuation  of  the  com- 
pany's property  is  at  the  disposal  of  the  commis- 
sion. A  complete  sui-vey  of  the  company's 
property  is  necessary  in  determining  just  and 
reasonable  i-ules  for  the  extension  of  their  serv- 
ice in  the  state  of  Utah,  and  such  survey  for 
the  purpose  of  obt-aining  a  valuation  is  now  in 
progress.  The  power  company's  extension  rule 
is  the  particular  regulation  which  has  been  under 
consideration. 

BONNERS  FERRY.  IDA.— C.  D.  Aspinwall. 
representative  of  the  Westinghouse  Electric  & 
Manufacturing    Company,    was    in    the    city    re- 


cently looking  over  the  power  site  on  the  Moyie. 
He  has  since  sent  in  a  detailed  estimate  of  the 
cost  of  machinery,  wire  and  equipment  necessary 
to  install  the  plant  and  running  power  line  to 
the  city  limits.  His  estimate  for  a  generator 
and  500-hp.  Pelton-Francis  water  turbine  for  76- 
ft.  static  head  and  70-ft.  effective  head  with  200 
feet  of  steel  pipe  for  penstock,  wire  for  trans- 
mission line  and  all  material  necessary  for  the 
plant  except  poles  and  building  is  $36,000  f.o.b. 
Bonners  Feri-y.  It  is  estimated  that  the  cost  of 
IMles,   labor,   buildings,   etc..   will    cost  $20,000. 

OGDEIST,  UTAH.— Through  the  installation  of 
electrical  pumping  equipment,  it  is  believed  that 
Ogden's  water  supply  can  be  greatly  increased 
by  pumping  at  the  city  wells  in  Ogden  canyon, 
and  through  thus  accelerating  the  flow  the  city 
need  not  look  for  other  souTces  for  years.  It  is 
believed  that  beneath  these  artesian  wells  there 
is  a  huge  reservoir  of  water,  and  an  almost 
unlimited  supply  can  be  obtained  through  forcing 
the  water  to  the  surface  with  compressed  air. 
and  the  cost  would  be  comparatively  low.  Before 
it  is  decided  to  purchase  permanent  pumping 
equipment,  tests  will  be  made  by  the  city  in 
August  with  an  air  compressor  and  electric  mo- 
tor tendered  by  the  oflScials  of  the  Amalgamated 
Sugar  Company.  This  equipment  will  be  loaned 
to  the  city  without  charge,  and  the  tests  will 
cost  practically  nothing. 

SALT  LAKE  CITY.  UTAH.— Answer  has  been 
filed  with  the  state  public  utilities  commission 
by  the  Telluride  Power  Company  to  the  com- 
plaint made  by  the  town  of  Milford  that  it  has 
been  overcharged  for  electric  current.  The  power 
company  sets  out  that  in  the  past  the  electric 
service  for  the  municipal  pumping  plant  at  Mil- 
ford  has  been  supplied  under  a  special  flat  rate 
which  is  not  included  in  any  of  the  published 
ITOwer  schedules  of  the  Telluride  company.  Last 
December  the  company  notified  the  town  clerk 
that  beginning  with  January  the  power  would 
be  charged  for  under  schedules  7  and  8,  which 
have  received  the  approval  of  the  public  utilities 
commission,  and  that  the  town  has  been  billed 
accordingly.  The  company  claims  that  the 
charges  are  legitimate,  and  must  be  made  in 
order  that  the  service  may  not  be  supplied  at 
a   loss. 

SALT  LAKE  CITY.  UTAH.— A  meeting  of  the 
Utah  Water  Users'  Storage  Association  was  held 
in  this  city  on  July  27th.  At  this  time  A.  F. 
Parker,  chief  engineer  of  the  association,  set 
forth  suggestions  with  regard  to  the  utilization 
to  the  highest  degree  of  efficiency  of  the  waters 
of  Provo  and  Weber  rivers  systems  in  the  irriga- 
tion of  lands  in  the  eight  counties  clustering 
around  Salt  Lake  City,  Ogden  and  Provo.  The 
executive  iward  of  the  association  has  voted  to 
ask  the  eight  counties  in  the  district  to  continue 
their  appropriations  to  the  work  of  the  associa- 
tion for  the  current  year.  During  the  discussion 
of  Mr.  Parker's  report  it  was  brought  out  that 
surveys  have  been  made  on  both  the  Deer  Creek 
and  the  Hailstone  sites,  on  the  Provo  river.  Mr. 
Parker  expressed  the  opinion  that  both  will  be 
found  to  be  feasible  for  reservoir  purposes.  As 
to  the  Hailstone  site,  which  would  submerge  the 
present  Murdock  power  plant,  he  hazarded  the 
guess  that  when  the  field  notes  have  been  plat- 
ted, it  will  be  found  that-this  reservoir  will  hold 
about  40.000  acre-feet,  with  'a  dam  from  100  to 
125    feet   high. 

VELOCITIES 

It  was  stated  on  page  86  of  the  July  15th  issue 
of  the  Journal  of  Electricity  that  the  velocity  of 
light  is  186,400  miles  a  second,  whereas  that  of 
electricity  is  284,500  miles  a  second.  According 
to  present  theories  on  this  subject,  on  which 
much  of  electrical  science  is  based,  the  velocities 
of  light  and  electricity  are  the  same.  The  error 
arose  from  a  newspaper  item  which  was  clipped 
as  a  curiosity  and  which  found  its  way  into  the 
pages  of  the  Journal  of  Electricity  without  the 
necessary    explanation. 
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The  cure  for  all  ills  of  modern  civilization  is  the  abolition  of 
power  companies,  according  to  the  following  astonishing  docu- 
ment, which  is  an  extract  from  a  letter  recently  received  by 
the  State  Supreme  Court  of  California: 

Surface  current  of  atmosphere  extends  about  two  miles.  Above  this  a 
current  blows  100  miles  an  hour  from  Equator  to  Poles  vessicles  super- 
heated by  Sun  Ray,  explode,  those  coming-  into  shade  collapse  into  water 
particles.  Apetite  of  rarer  air  for  vapor  exhausts  heat  of  fluidity  of  water 
particles  congealing  them  into  ice  morsels,  abounding  above  and  between 
the  vapor  clouds.  These  entering  higher  air  current  are  conveyed  to  and 
deposited  round  Poles,  to  fulfill  Dan'l  vii,  23,  2nd  Peter  iii.  To  avert 
which  Adam  was  created,  with  reason.  Vapor  is  practically  opaque  to 
radiant  heat,  which  escaping  from  exploded  and  collapsed  vessicles,  is 
absorbed  by  vapor,  eventually  giving  tension  downwards,  preventing  evap- 
oration of  all  surface  water.  This  resistance  overcome,  vapor  will  ascend 
to  any  altitude  and  quantity  giving  rain  at  request — D.V.  Increasing  ice 
caps  force  water  through  Planets  Strata.     Under  heat  and  pressure  water 


dissolves  sand  forming  great  Caves  or  Mines.  Coming  on  heated  interior 
water  is  changed  into  Negat   Electrified   Steam. 

Negat  Elect'y  escaping  from  interior  or  forced  therefrom  by  Dynamos  by 
removing  tension  cause  quakes  and  volcanic  action.  By  Solar  Reflection 
or  contrary  air  currents  liberating  Latent  Heat  a  partial  Vacuum  forms 
into  and  toward  which  vapor  laden  air  flows  giving  off  Latent  Heat  which 
enters  adjacent  vessicles  imparting  tension  downwards,  being  least  resist- 
ance, forming  whirl  of  reflecting  to  and  fro  interior  air  sweeping  ground 
and  Neg  Electrified  enters  and  ascends  in  whirling  Cone,  as  Tornado,  dis- 
tinctive by  rapid  motion  within  whirl.  A  harmless  Tornado  can  be  formed 
by   Fan   and   Horn   giving   rain    almost    anywhere. 

Accumulating  ice  caps  are  crushing  -in  Planets  Crust  to  break  in  pieces 
explode  and  Conflagrate  her.  This  due  to  ignoring  God's  Law  given  in- 
stead of  Adam's  Lost  Reason.  Ice  Morsels  impelled  outward  by  impinging 
Solar  Ray.  I  reason  after  manner  of  radiometer,  eventually  yielded  Elec- 
tric to  Gravitation  attraction  and  caused  The  Deluge  pouring  Jupiter  and 
Mars  water  in  great  part  onto  Earth.  Mars  I  reason  is  dead  and  Jupiter 
in  Conflagration.  Telegraph  Currents  induce  Compensatory  Currents  in 
ground,  supplementing  Tixilley  and  Polar  Pressure  to  kill  all  inhabitants  of 
globe  by  Flu,  Sleeping  Sickness,  Spasmodic  Contraction  of  Heart,  Insanity, 
Apoplexy   or  Paralysis. 

Remedy: — Suppress  Electric  Companies.  Fix  fine  points  on  summits  of 
iron  and  steel  structures  to  diffuse  upward.  Bring  rain  on  deserts  to  dis- 
perse Neg  Electy  and  establish  Vapor  connection  between  Equator  and 
Poles  to  relieve  Polar  Pressure. 

*         *         * 

Why  strike  for  a  six-hour  day  when  an  eight-hour  day  works 
out  so  much  more  satisfactorily  ?  Some  one  has  made  the  fol- 
lowing interesting  calculation,  which  should  certainly  make 
people  reluctant  to  change  the  present  blissful  arrangement: 

Days 

Every   year  has   365 

If  you  sleep  8  hrs.  a  day  it  equals 122 

This    leaves    243 

If   you    rest   8    hrs.    a   day 122 

This    leaves    121 

There  are  52   Sundays 52 

This    leaves   69 

If  you  have  half-day  Saturday 26 

This    leaves    43 

If  you  have  ]^   hrs.  for  lunch 28 

This    leaves    15 

Two  weeks'   vacation   14 

Which    leaves    1 

And  this  being  Labor  Day:  No  one  works 1 

SO    YOU   DON'T    WORK    AFTER    ALL. 
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The  telephone  company  is  evidently  "on  to"  us.     This  picture  appeared  in  a  recent  issue  of  the  Pacific  Telephone  Magazine. 
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Locomotive    Electric    Washer 

This  is  the  simplest  machine  on  the  market.  Scarcely 
ever  is   service   required   of   the  dealer  to  keep  it  sold. 

There  are  only  3  gears  in  the  simple  mechanism  of  the 
Locomotive  Electric  Washer.  But  the  powerful  cleans- 
ing force  developed  by  forcing  the  tub  back  and  forth 
on  a  horizontal  plane  120  times  a  minute,  or  60  com- 
plete oscillations,  is  unequalled  by  any  other  machine. 

The  Locomotive  Electric  Washer  is  truly  a  Master- 
piece  of   Simplicity. 


-QMO 


^5^';fc--5r.o'.s  tv  l(c'nuncn'//'lfc\.Co  Dc-Ucvillc 


APPROVED 


"  UND.    LAB.    INSPECTED 


99 


PIERCE  RENEWABLE  FUSES  of  250  volt  classifica- 
tion, in  sizes  from  0  to  600  amperes,  have  been  formally 
approved  by  the  Underwriters'  Laboratories,  Inc., 
established  and  maintained  by  the  National  Board  of 
Fire  Underwriters. 

Because  of  its — 

sturdy  mechanical  construction — 
small  number  of  parts,  only  three — 
perfect  ventilating  arrangement — 
accuracy  of  rating — 
dependability  in  service — 

it  was  to  be  expected  that  PIERCE  FUSES  AND 
PIERCE  RENEWABLE  LINKS  would  receive  the 
unqualified  approval  of  the  Underwriters'  Laborato- 
ries, Inc. 

Industrial  plants,  textile  mills,  central  station  lighting 
companies,  mines  and  railroads  EVERYWHERE  are 
standardizing  on  PIERCE,  the  15-second  fuse. 

Illustrated  literature,  describing  in  detail  special 
features  of  Pierce  Renewable  Fuses,  will  be 
sent  you  upon  request.  Pierce  Renewable  Fuses 
in  250  volt  classification,  0  to  600  amperes,  have 
been  approved  by  Underwriters  Laboratories.  Inc. 

PIERCE  FUSE  CORPORATION 

BUFFALO,    N.    Y. 

Canadian  Plant 

The  Pierce  Fuse  Corporation  of  Canada,  Ltd., 

Bridgeburg,   Ont. 

WESTERN  DISTRIBUTERS 

Baker-Joslyn   Company 
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SOMETHING  TO  THINK  ABOUT 

A  MOST  astonishing  prospect  is  opened  by  the  applications  recently  filed  by  the  city  of  Los  Angeles 
with  the  California  State  Water  Commission  covering  practically  all  the  water  power  remaining 
available  in  the  southern  portion  of  the  state.  This  commences  with  the  watershed  of  the  Tuol- 
umne River  and  includes  almost  everything  pictured  on  Geological  Survey  maps  from  there 
southward,  among  the  list  such  items  as  Illilouette  Falls  in  Yosemite  Valley,  the  Tuolumne 
River  above  the  Grand  Canyon,  Thousand  Island  Lake  below  Mt.  Ritter  and  other  scenic  beau- 
ties which  it  will  be  a  surprise  to  many  to  learn  are  considered  as  open  for  power  development.  Some- 
thing like  a  million  horsepower  are  involved  in  the  applications. 

Aside  from  the  protest  which  special  features  of  the  scheme  will  undoubtedly  call  forth  from  the  Sierra 
Club  and  from  others  who  have  enjoyed  these  portions  of  the  Sierras,  a  contemplation  of  the  possibil- 
ities involved  in  the  scheme  as  a  whole  is  even  more  astonishing.  It  may  be,  of  course,  that  Los 
Angeles  is  not  intending  actual  development  of  all  these  projects,  but  merely  establishing  priorities 
until  such  time  as  it  can  determine  'what  it  wishes  to  do;  it  may  be  that  the  Water  Commission  will 
not  grant  the  application;  it  may  be  that  Los  Angeles  could  not  put  through  a  bond  issue  which  would 
finance  such  an  undertaking  (it  is  obvious  that  some  $300,000,000  would  be  needed  to  put  this  power  on 
the   market),   but   all   these   matters   are   beyond   the  point. 

The  question  of  major  importance  is  whether  a  municipality  shall  now  or  at  any  later  time  be  allowed 
to  go  into  the  power  business  outside  of  its  own  territory  on  a  purely  commercial  basis.  It  is  plain 
that  Los  Angeles  cannot  intend  this  900,000  hp.  solely  for  its  own  use.  As  a  matter  of  fact,  it  is 
already  in  possession  of  power  rights  on  the  Owens  River  on  which  it  has  not  pressed  development. 
On  the  other  hand,  the  major  portion  of  the  San  Joaquin  Valley  and  all  of  the  southern  portion  of  the 
state  is  dependent  for  its  ultimate  development  upon  just  these  water  powers  for  which  Los  Angeles 
is  making  application.  The  resulting  picture  is  one  in  which  Los  Angeles  furnishes  the  power  to  all 
the  lower  half  of  California,  either  directly  or  by  wholesaling  it  to  the  power  companies,  and  in  which 
this  district  is  dependent  upon  the  voters  of  that  city  for  the  bond  issues,  the  city  government  and  the 
engineering  management  which  shall  determine  the  valley's  development.  In  such  a  case,  it  is  conceivable 
that  San  Francisco  might  take  a  similar  step  in  northern  California  and  Portland  and  Seattle  follow 
suit  farther  north,  which  would  place  the  development  of  this  coast  in  the  hands  of  its  large  cities. 
Is  the  West  prepared  to  entrust  itself  to  this  directorship? 


200,000 

Electrically 

Educated 

real  estate  firms, 
been  donated  in 


It  is  estimated  that  two  hundred  thousand  peo- 
ple will  visit  Electrical  Homes  in  California  by  the 
first  of  the  year,  and  that  all  of 
$14,000  will  be  spent  in  advertis- 
ing the  campaign  through  the 
newspapers,  two-thirds  of  it  by 
What  is  more,  this  money  has  not 
charity  nor  in  the  interests  of  a 
sister  industry,  but  from  the  only  sound  motive  for 
spending  money  in  business,  that  of  self-interest. 

These  figures  are  impressive  as  showing  two 
concrete  results  of  the  electrical  home  movement. 
Perhaps  even  more  significant  in  indicating  the  suc- 
cess of  the  campaign  is  the  announcement  by  one  of 
the  real  estate  firms  involved  that  it  is  to  adopt  the 
permanent  policy  of  building  electrical  homes.  In 
other  words,  the  I'eturns  from  this  campaign  are  to 
be  cumulative  in  effect — it  is  a  movement  started, 
rather  than  a  campaign  for  its  day  alone.  It  matters 
little  whether  these  homes  contain  all  the  details  in 
extensive  wiring  of  the  original ;  the  point  is  that  the 
electrical  home  idea  is  developing  on  its  own  merits 


without    any  subsidy  from    the  electrical  industry, 
simply  by  virtue  of  its  commercial  value. 

Equally  important  is  the  report  of  two  private 
homes  which  are  being  erected  in  Chico,  the  wiring 
of  each  of  which  is  to  cost  more  than  $1,000.  In 
Oakland,  one  firm  is  putting  in  150  homes,  all  of  them 
wired  for  electric  ranges.  With  the  home  builder, 
both  individual  and  commercial,  interested  to  the 
point  of  actually  putting  the  lesson  into  practice,  the 
Electrical  Home  Campaign  appears  to  be  a  success. 


The  uniting  of  the  National  Electric  Code,  which 
is  commonly  known  as  the  Fire  Code,  with  the  Elec- 
.  ,  trical  Utilization  Safety  Orders  is 

California  s  ^^^  gigantic  task  being  attempted 

Combination  ^^^  ^j^^  California  Industrial  Acci- 

*-'®°*  dent  Commission,  with  the  help 

of  a  committee  which  represents  all  branches  of  the 
electrical  industry.  This  movement  should  be  backed 
by  all  the  members  of  the  industry  as  it  will  lead  to 
an  easier  interpretation  of  the  two  codes  which  at 
present  are  extremely  vague.    A  new  form  should  be 
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adopted  which  will  permit  the  grouping  of  all  rules 
relating  to  a  specific  subject  under  the  title  of  that 
subject,  and  the  subject  titles  should  relate  to  the 
classification  of  the  installation.  In  other  words,  if 
a -contractor  was  working  on  condulet  he  could  look 
up  that  subject  in  the  index  and  find  all  of  the  rules 
regarding  the  installation  of  condulet  in  one  group. 

The  recommendations  contained  in  the  provis- 
ions of  the  Fire  Code  should  be  made  mandatory  by 
the  Industrial  Accident  Commission,  and  the  com- 
bination of  the  two  codes  should  be  revised  as  often 
as  the  National  Electric  Code  is  revised  in  order  that 
the  people  of  the  state  of  California  may  have  the 
maximum  protection.  In  order  to  eliminate  the  cost 
of  duplicate  inspections  by  the  state  it  has  been  sug- 
gested that  the  proposed  code  directly  recognize  the 
labels  issued  by  the  Underwriters'  Laboratories,  both 
fire  and  accident.  It  is  folly  to  suppose  that  the 
people  of  California  would  allow  the  Accident  Com- 
mission to  set  up  such  an  expensive  thing  as  a  com- 
plete testing  laboratory,  which  would  be  a  consid- 
ei'able  drain  on  the  state  treasury,  when  complete 
tests  that  have  always  been  satisfactory  are  being 
made  by  the  Underwriters'  Laboratories. 

If  the  ideas  expressed  above  are  carried  out  in 
the  combining  of  the  two  codes  it  should  not  only 
prove  of  value  to  the  diflferent  branches  of  the  elec- 
trical industry  in  the  simplifying  of  their  work,  but 
of  great  value  to  the  people  of  the  state  of  California, 
assuring  them  of  a  double  check  on  the  methods  used 
in  the  wiring  of  industrial  and  manufacturing  plants. 
If  such  a  bill  will  make  the  work  of  the  Industrial 
Accident  Commission  easier  or  more  efficient  in  cut- 
ting down  the  loss  of  life  and  property  from  elec- 
trical causes,  it  is  to  the  best  interests  of  the  indus- 
try to  support  it.  The  more  the  general  public 
realize  that  the  electrical  industry  is  producing  abso- 
lutely fool-proof  and  safety  first  appliances,  and  is 
doing  all  that  it  can  to  safeguard  life  and  property, 
the  greater  will  be  the  general  acceptance  of  elec- 
trical appliances,  and  the  abolition  of  the  fear  that 
most  people  have  of  things  electrical. 


According  to  an  ancient  proverb,  you  can  "lead 
a  horse   to  the   water   but   you    cannot  make  him 

Education  and  ^'^"^•"    V"^  ^^}^l  °^  ^^^  'J'^''^ 

the  Electrical  ^^"  equally  well  be  applied  to  a 

jj  woman — some  women — and  elec- 

trical labor-saving  devices.  A  few 
women  do  not  use  electrical  appliances  because  they 
cannot  afford  them,  but  a  far  greater  number  ignore 
them  because  they  were  not  brought  up  to  use  them, 
and  their  mothers  "got  along  very  well  Vidthout." 
This  adherence  to  what  one  has  been  used  to,  how- 
ever, works  both  ways,  and  will  be  an  important  fac- 
tor in  perpetuating  the  work  accomplished  by  the 
house  management  course  described  on  another  page 
of  this  issue. 

In  this  course  the  student  is  transported  to  a 
model  home  where  electric  appliances  are  taken  for 
granted.  Here  she  not  only  uses  electricity  contin- 
ually biit  learns  also  to  execute  minor  repairs,  thus 


getting  beyond  that  "mystery"  with  which  so  many 
women  invest  everything  electrical. 

In  the  definite  linking  up  of  electricity  with  do- 
mestic training  lies  a  great  opportunity  both  for  the 
electrical  industry  and  for  the  educational  institu- 
tions. Cooperation  between  the  two  will  accomplish 
much  for  the  promotion  of  the  electrical  home  idea, 
and  for  the  betterment  of  the  conditions  of  daily 
living  in  the  community. 

It  is  difficult  to  overestimate  the  value  of  this 
kind  of  training,  and  its  future  possibilities.  There 
are  today  about  470  universities  and  colleges  in  the 
United  States,  and  something  over  12,000  public 
high  schools,  to  say  nothing  of  innumerable  other 
educational  institutions,  public  and  private,  of  all 
kinds.  Great  numbers  of  these  conduct  domestic 
science  departments,  but  comparatively  few  have  in- 
troduced electrical  household  appliances  into  the 
work  of  these  departments.  In  the  active  promotion 
of  the  idea  lies  one  of  the  greatest  opportunities  to 
turn  to  good  account  that  innate  conservatism  which 
clings  to  the  tools  to  which  it  has  been  accustomed, 
and  to  make  the  electrical  appliance  indispensable 
to  the  housewife  of  the  future.  . 


The  Contractor 
and  the 
Electrical  Home 

grown    has    left 


Not  the  least  of  the  advantages  of  the  Electrical 
Home  plan  is  the  opportunity  which  it  offers  to  the 
electrical  contractor  to  formulate 
ideas  on  good  practice  in  house 
wiring.  The  very  speed  with 
which  the  electrical  industry  has 
the  contracting  branch  of  the 
industry  little  time  to  devote  to  keeping  up  with 
the  latest  theories,  and  part  of  the  poor  house  wiring 
which  has  been  done  in  the  past  has  undoubtedly 
been  due  as  much  to  the  fact  that  the  contractor 
did  not  suggest  better,  as  that  the  householder  or  the 
architect  could  not  be  sold  the  idea. 

The  electrical  homes,  as  wired,  are  not  intended 
as  models  of  everj^  new  device  on  the  market,  and 
undoubtedly  they  could  be  bettered  in  detail  by  those 
who  have  studied  out  special  features  of  especial  con- 
venience, but  they  do  represent  houses  modemly 
wired  along  well  thought  out  lines.  The  campaign  is 
one  of  education — and  the  electrical  industry  may 
benefit  as  well  as  the  public. 


Electrical 

Engineers' 

Convention 


One  of  the  principal  points  brought  out  in  the 
discussion  during  the  recent  Pacific  Coast  Convention 
of  the  American  Institute  of  Elec- 
trical Engineers  at  Portland,  Ore- 
gon, was  that  the  engineers  of 
the  power  companies  do  not  and 
have  not  received  equal  consideration  in  their  affilia- 
tion with  the  Institute  as  have  others  in  their  organi- 
zations such  as  the  commercial  men  received  in  con- 
nection with  their  affiliation  with  organizations  such 
as  the  National  Electric  Light  Association.  This 
is  in  no  way  to  the  discredit  of  either  the  companies, 
the  commercial  men  or  the  attitude  of  the  companies 
toward  the  National  Electric  Light  Association.    It 
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is  eminently  proper  that  the  greatest  encouragement 
be  given  to  the  vital  work  of  the  N.  E.  L.  A.,  but  it 
is  equally  important  that  the  greatest  consideration 
be  given  to  the  Institute,  as  it  is  an  association  of 
greater  value  to  the  engineers  than  is  the  N.  E.  L.  A. 

An  engineer's  most  valuable  education  and  train- 
ing is  received  after  he  has  left  college,  and  entered 
practical  work.  Either  through  habit  or  necessity. 
an  engineer  is  somewhat  of  a  recluse,  and  he  is  too 
often  given  to  being  backward  in  his  demands  for 
those  things  justly  due  him. 

It  therefore  behooves  the  engineer  to  insist  that 
the  greatest  consideration  be  given  him  in  the  affili- 
ation he  has  with  engineering  societies,  and  the  com- 
panies should  recognize  the  necessity  of  their  engi- 
neers taking  every  opportunity  to  meet  with  their 
fellows  and  gain  the  experiences  of  them  all. 


The  recent  increase  in  freight  rates  of  33  1/3% 
which  will  become  effective  on  the  Pacific  Coast  Aug- 
ust 20,  will  have  a  direct  effect  on 
The  Increase  in       the  electrical  industry,  increasing 
Freight  Rates  the  cost  of  materials  as  it  does. 

It  will  increase  the  cost  of  all  ma- 
terials which  the  Pacific  Coast  states  have  to  import 
from  the  East,  and  while  it  will  no  doubt  retard  the 
building  industry  it  should  have  the  effect  of  stimu- 
lating manufacture.  With  the  promise  of  plenty  of 
power  for  next  year  there  is  no  doubt  that  eastern 
manufacturers  will  be  forced  to  establish  western 
branch  factories  if  they  are  to  hold  the  trade  of  this 
section  of  the  country.  Whether  this  condition  of 
high  freight  rates  is  to  continue  or  not  makes  little 
difference  providing  that  the  people  of  the  West  see 
this  opportunity  to  foster  home  industries  and  make 
the  West  independent  of  eastern  manufacturers,  car 
shortages,  and  still  higher  freight  rates.  To  the 
electrical  industry  it  means  an  opportunity  to  build 
up  a  large,  desirable  industrial  load,  proving  that  it 
is  indeed  "an  ill  wind  that  blows  nobody  good." 


The  almost  unanimous  demand  by  public  utilities 
for  increased  rates  has  concentrated  attention  as 
never  before  upon  the  function  of 
Distribution  the  public  utility,  its  relation  to 

of  Rewards  _  the  community,  the  methods  and 
extent  of  its  service,  and  the  or- 
ganization and  distribution  of  its  finances.  The  pub- 
lic is  being  brought  to  see  by  every  possible  means 
that  improvements  and  extensions  are  essential  if  a 
utility  is  to  keep  pace  with  the  demands  made  upon 
it,  and  that  in  the  last  analysis  financial  disability  is 
reflected  in  inadequate  service  to  the  consumer. 
Conversely,  it  is  apparent  that  in  return  for  the 
higher  rates  the  consumer  tends  to  expect  better 
service,  and  the  question  arises  as  to  how  the  power 
company  can  meet  this  expectation  in  such  a  way  as 
to  create  steadily  increasing  confidence  and  good 
[  feeling. 

It  has  been  maintained  that  increased  rates 
allowed  to  power  companies  should  bear  some  rela- 


tion to  the  individual  company's  efficiency,  and  to  the 
degree  of  its  service  to  the  public.  This  principle  is 
based  on  a  recognition  of  the  stimulating  effect  of 
the  reward  for  efficiency,  and  virtually  pledges  the 
company  so  to  distribute  the  reward  that  it  really 
has  this  stimulating  effect.  A  power  company  is  a 
complex  organization,  and  a  large  number  of  factors 
contribute  to  the  quality  of  its  service.  The  relative 
value  of  these  is  a  matter  for  individual  decision,  but 
the  general  principle  of  equitable  distribution  of 
reward  among  employes  must  necessarily  play  a  large 
part  in  maintaining  efficiency,  and  in  building  up  the 
type  of  service  the  public  has  been  taught  to  expect. 
The  personnel  of  a  public  utility  is  fundamen- 
tally the  most  important  medium  through  which 
service  is  rendered.  It  is  therefore  a  matter  of  self- 
interest  for  the  company  to  consider  from  this  point 
of  view  the  allocation  of  its  funds  subsequent  to  an 
increase  in  rates,  always  aiming  to  apply  them  at 
the  points  where  they  will  have  the  greatest  stimula- 
tive effect,  and  will  best  meet  the  public  expectation 
of  constantly  improving  service. 


Typical  of  the  business  situation  in  the  West  are 
the  building  records  of  Los  Angeles  and  San  Fran- 
cisco  for   the   first   half   of   the 
present  year.    From  January  1st 

^         ,      .,  to  June  30th  there    were  issued 

Opportunity 


Building  Activity 
as  an  Electrical 


in  Los  Angeles  11,634  permits, 
valued  at  $29,318,689 — an  amount  greater  than  for 
the  entire  year  of  1919.  Of  this  some  $12,000,000 
was  expended  on  industrial  plants.  In  San  Francisco 
there  has  been  launched  since  the  first  of  the  year 
industrial  construction  calling  for  an  expenditure  of 
$5,208,300  for  building  alone,  exclusive  of  equipment. 
These  figures,  while  they  obviously  indicate  a  build- 
ing boom,  have  a  significance  far  beyond  their  im- 
mediate application. 

No  indication  of  general  business  activity  is  of 
greater  interest  and  importance  to  the  electrical  in- 
dustry, both  directly  and  indirectly,  than  this  phe- 
nomenal building  program.  Figures  show  that  142 
industrial  firms  and  corporations  have  opened  up  new 
establishments  in  San  Francisco,  or  increased  the 
size  and  capacity  of  existing  plants,  in  the  last  six 
months,  and  in  these  days  every  new  industrial  plant 
means  extensive  electric  wiring  and  lighting,  and 
complete  or  partial  electrical  equipment  for  opera- 
tion. 

Figures  for  residence  building  also  show  a 
marked  and  rapid  increase  since  the  beginning  of  the 
year,  and  indicate  an  unlimited  field  for  wiring,  for 
the  sale  of  lamps  and  appliances,  and  for  increased 
power  service.  It  is  always  among  the  builders  of 
new  homes,  where  there  is  no  question  of  the  incon- 
venience of  re-wiring,  that  the  doctrine  of  the  elec- 
trical home  will  have  its  strongest  appeal,  and  the 
present  building  activity  is  furnishing  a  unique  op- 
portunity for  the  establishment  between  architects, 
builders  and  the  electrical  industry,  of  the  coopera- 
tion which  has  lately  been  the  subject  of  so  much 
discussion. 
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In  addition  to  industrial  and  residential  con- 
struction, building  permits  show  large  numbers  of 
office  buildings  and  theatres  under  way,  all  of  the 
most  modern  type  and  demanding  exceptional  and 
often  elaborate  illumination  systems. 

Figures  from  New  York  reveal  a  decrease  in 
building  activities,  owing  to  the  high  price  of  labor 
and  materials.  In  the  West  these  obstacles  seem  to 
have  been  powerless  to  hamper  the  overwhelming 
activity.  The  general  situation  is  doubly  important 
as  showing  the  increasing  attraction  which  the 
Pacific  Coast  has  for  eastern  capital,  and  provides  a 
most  optimistic  outlook  for  the  electrical  industry 
west  of  the  Rockies,  where  so  much  large-scale  elec- 
trical development  is  already  planned  for  the  next 
ten  years. 


Outlook  for 

Business 

Conditions 


In  spite  of  minor  depressions,  business  men  look 
upon  present  conditions  with  some  optimism.  There 
is  no  question  but  what  the  con- 
sumer demand  in  many  lines  has 
lessened  of  recent  months,  par- 
ticularly in  the  field  of  household 
devices  and  wiring  material,  largely  as  a  result  of 
the  delayed  building  activities  in  the  country  as  a 
whole.  On  the  other  hand,  there  are  no  surplus 
stocks  of  these  materials  on  hand  and  the  slack 
period  allows  production  to  catch  up  with  demand. 
The  restricted  credit  situation  is  looked  to  to  clear 
up  by  fall.  Labor  conditions  seem  to  have  turned 
the  corner  for  the  better.  Although  transportation 
conditions  are  bad,  railway  equipment  companies  are 
busy,  which  would  indicate  that  September  will  see 
new  rolling  stock  available.  The  presidential  election 
seems  to  have  little  effect  on  business  one  way  or 
the  other. 

At  the  present  time,  perhaps  the  most  cheerful 
aspect  of  the  situation  is  the  fact  that  the  public  is 


coming  to  realize  that  the  price  cutting  sales  of  early 
summer  were  not  part  of  a  permanent  price  reduction 
movement.  It  is  being  recognized  that  there  can  be 
no  sudden  drastic  reduction  in  prices,  but  only  as 
production  conditions  make  lower  levels  possible. 
While  abnormal  profits  have  been  made  along  some 
lines,  in  the  aggi'egate  prices  have  borne  a  direct  re- 
lationship to  the  cost  of  materials  and  labor,  the 
realization  of  which  fact  is  tending  to  steady  the 
public's  buying. 

In  general,  while  the  present  conditions  are  far 
from  good,  business  looks  forward  to  a  more  optim- 
istic tone  in  the  fall  with  a  revival  of  buying  along 
all  lines  dependent  on  demand  by  the  general 
public. 


Extensive  plans  are  under  way  in  British  Co- 
lumbia for  the  inauguration  of  an  electrical  coopera- 
rp.     P  ,.  tive  campaign  movement,  the  re- 

r  "ff    TH  ^^^^  reorganization  of  contractor- 

^    ,     J "  dealers   in   Salt   Lake   in   which 

^  Inter-mountain  jobbers  are  par- 

ticipating as  well,  is  undertaking  work  in  a  true 
cooperative  spirit,  the  Northwest  is  already  making 
preparations  for  the  formulation  of  such  a  campaign 
— in  fact,  it  will  not  be  long  until  all  parts  of  the 
West  will  be  covered  by  such  organizations.  The 
importance  of  this  step  in  the  improvement  of  mer- 
chandising methods  and  inter-industry  conditions 
through  all  this  region  can  best  be  measured  by  the 
success  of  the  California  movement,  upon  whose 
model  most  of  these  movements  are  based.  The  rec- 
ord is  one  of  new  stores  opened  and  old  ones  im- 
proved, of  old  enmities  wiped  out,  of  constructive 
ideas  put  into  practice.  The  West  already  stands 
high  in  the  standards  of  its  merchandising  and  the 
present  campaigns  of  improvement  outlined  promise 
well  for  an  even  brighter  future.  i 


I  other  functions for  instance,  the  develop- 

J      ment  of  hydroelectric  energy.     The  vital  question  of 


Financing  Power  Developments 

will  be  discussed  in  its  several  aspects  in  the  September  1st  issue 
of  the  Journal  of  Electricity.     There  will  be  additional  features  on 

Progress  in  Hydroelectric  Construction 

The  Cooperative  Movement  in  the  Northwest 

The  Convention  of  the  Northwest  Electric  Light  &  Power  Association 
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A  residence  of  particular  beauty  is  being  built  in  Los  Angeles  to  serve  as  a  Home  Electrical.  With  the  interest  already  being  shown  in  this 
project,  together  with  the  others  being  planned  throughout  the  state,  it  is  expected  that  200,000  people  will  have  visited  Electrical  Homes  by  the 
first  of  the  year.     E.  B.  Rust  is  the  architect. 


How  to  Put  on  an  Electrical  Home  Campaign 

(The  success  of  the  electrical  home  campaign  has  been  largely  due  to  the  manner  in  which  the 
undertaking  has  been  handled.  Several  cities  in  California  now  have  their  demonstration  elec- 
trical homes,  and  the  follo'wing  article  outlines  the  workings  and  the  results  of  these  campaigns 
as  carried  on  in  California. — The  Editor.) 


The  success  of  the  Electrical  Home  which  was 
featured  in  San  Francisco  during  the  latter  part  of 
June  has  definitely  established  the  value  of  this  idea 
as  an  advertising  medium  and  has  opened  up  a  new 
field  for  the  telling  of  the  electrical  story.  The  Elec- 
trical Home  as  here  carried  out  was  an  attractive 
new  residence  in  St.  Francis  Wood,  which,  with  the 
cooperation  of  the  Mason-McDuffie  real  estate  firm 
and  the  electrical  industry  of  the  community,  was 
wired  in  the  most  approved  method  to  illustrate  the 
value  of  the  convenience  outlet.  In  order  fully  to 
advertise  this  idea  and  to  bring  home  to  the  public 
the  unique  convenience  of  electricity,  an  electrical 
exposition  was  staged  in  the  new  residence  during 
the  first  three  weeks,  electrical  apparatus  and  fix- 
tures being  donated  for  the  occasion  by  electrical 
jobbers  and  manufacturers.  An  extensive  advertis- 
ing campaign  announced  the  event,  with  such  success 
that  some  18,000  people  visited  the  home  during  the 
time  that  it  was  open  and  many  more  who  did  not 
find  the  time  to  attend  became  acquainted  with  the 
electrical  idea  as  an  attractive  and  modern  conven- 
ience, an  essential  to  the  most  up-to-date  comfort. 

Model  Electrical  Homes 

With  the  success  of  this  initial  experiment  as  an 
argument,  the  California  Electrical  Cooperative  Cam- 
paign representative,  in  cooperation  with  the  elec- 
trical industry  in  other  parts  of  the  state,  has  suc- 
ceeded in  arranging  for  the  establishment  of  similar 


demonstrations  in  several  other  cities.  The  J.  C. 
Carly  Company  of  Sacramento  is  devoting  one  of  the 
most  artistic  of  the  new  homes  in  its  residence  tract 
for  this  purpose,  an  electrical  home  is  to  be  opened 
August  fifteenth  in  the  Lakeshore  district  of  Oakland 
under  the  auspices  of  the  W.  H.  Leimert  Company,  a 
Los  Angeles  home  is  under  construction  by  the  Wiley 
Edwards  Company  to  be  opened  October  first  and 
similar  homes  are  planned  later  in  the  season  for 
Fresno,  Bakersfield,  Long  Beach,  San  Diego  and 
Berkeley,  not  to  mention  the  other  communities  who 
will  be  interested  but  who  have  not  yet  been  ap- 
proached on  the  subject. 

It  is  estimated  that  200,000  people  in  the  state 
of  California  will  have  visited  electrical  homes  by 
the  first  of  the  year.  This  estimate  is  based  upon 
the  attendance  at  the  San  Francisco  home  and  the 
interest  which  has  been  shown  elsewhere  where  the 
projects  are  proposed.  It  is  also  estimated  that 
$14,000  will  be  spent  directly  in  the  newspaper 
advertising  of  these  homes  in  the  same  period,  two- 
thirds  of  which  or  over  $9,000  will  be  spent  by  the 
real  estate  firms  carrying  out  the  projects.  This 
does  not  take  account  of  the  extensive  publicity 
which  is  carried  on  by  power  companies  and  contrac- 
tor-dealers of  the  community  over  their  own  names, 
nor  the  generous  advertising  with  which  the  real 
estate  firm  follows  up  the  electrical  idea  after  the 
official  close  of  the  campaign.     When  it  is  realized 
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that  these  campaigns  have  been  staged  at  the  stra- 
tegic advertising  points  of  the  state,  whose  news- 
papers are  distributed  over  wide  areas  outside  of  the 
local  communities,  the  wide-reaching  nature  of  this 
movement  becomes  apparent.  The  San  Francisco 
papers  cover  the  entire  northern  portion  of  Califor- 
nia, as  the  Los  Angeles  papers  cover  the  south.  Sim- 
ilarly the  papers  from  Sacramento,  Fresno,  and  San 
Diego — in  fact,  all  of  the  cities  selected,  have  a  wide 


Booklets  on  the  possibilities  of  electricity  in  the  home  are  issued  by  the 
Society  for  Electrical  Development  and  other  organizations  and  are  to  be 
had  for  the  asking  or  at  cost.  This  attractive  pamphlet  is  prepared  by 
the  N.  E.  L.  A.  and  could  be  used  to  good  eifect  in  supplementing  the 
advertising  of  Electric  Home  Week. 

area  of  distribution,  so  that  the  entire  state  of  Cali- 
fornia will  be  told  the  electrical  story  at  least  twice 
during  the  campaign. 

The  electrical  home  idea  from  the  standpoint  of 
the  electrical  industry,  of  course,  is  a  method  of 
spreading  the  gospel  of  the  convenience  outlet.  No 
one,  least  of  all  the  architect  and  the  public  itself, 
questions  that  the  ideal  home  would  contain  all  elec- 
trical appliances  available  and  that  such  a  house  in 
building  would  represent  the  last  word  in  wiring. 
The  trouble  is  that  no  one  ever  has  quite  enough 
money  to  build  an  ideal  home  and  the  pi'oblem  be- 
comes one  of  selection  between  tiled  bathrooms, 
hand-wrought  door  fixtures,  patent  furnaces  and 
electrical  conveniences.  The  lesson  which  must  be 
taught  is  that  it  is  not  the  model  home  so  much  as 
the  average  home  which  should  contain  these  labor- 
saving  devices  and  that  only  by  proper  and  adequate 
wiring  can  the  average  home  be  comfortable  in  any 
modern  sense.  The  electrical  industry  must  sell  the 
electrical  idea  to  the  public  as  the  idea  of  open  plumb- 
ing has  been  sold,  so  that  the  house  which  is  inade- 
quately wired  will  be  as  old-fashioned  and  as  difficult 
of  sale  01'  rent  as  the  house  without  a  bathroom. 
It  is  obvious  that  the  concrete  embodiment  of  elec- 
trical convenience  in  a  house  actually  for  sale  and 
featured  as  something  especially  desirable  is  the 
most  effective  argument  that  could  be  devised. 

Appointing  a  Publicity  Committee 

Once  the  idea  has  been  sold  to  the  real  estate 
firm,  the  problem  becomes  one  of  securing  the  best 
representation  that  can  be  secured  of  what  electricity 


can  mean  in  comfort.  It  is,  of  course,  the  place  of 
the  electrical  industry  of  the  community  to  make 
plans  for  the  best  presentation  of  this  story.  This  is 
usually  placed  in  the  hands  of  a  committee  of  elec- 
trical men,  either  from  the  electrical  club  of  the 
community,  such  as  the  San  Francisco  Electrical 
Development  League,  or  from  the  local  Contractor- 
Dealers  Association.  The  advantage  of  having  the 
lesponsibility  in  the  hands  of  the  contractors  is,  of 
course,  that  the  very  ones  who  are  to  be  involved  in 
the  later  wiring  of  electrical  homes  which  may  result 
from  this  movement  are  associated  with  it  from  the 
beginning  and  get  the  value  of  its  educational  fea- 
tures, as  well  as  receiving  the  definite  publicity  which 
connection  with  this  movement  brings  in  the  eyes 
of  the  public. 

The  committee  consists  of  a  main  group  which 
supervises  the  entire  plan,  with  sub-committees  on 
finance,  publicity,  wiring  inspection  and  house  ar- 
rangement. The  duties  of  most  of  these  are  to  be 
judged  from  their  titles.  The  committee  on  wiring 
inspection  is  responsible  for  seeing  that  the  house 
represents  the  last  word  in  electrical  installation,  the 
committee  on  finance  secures  promise  of  donations 
from  all  branches  of  the  electrical  industry  to  cover 
the  expenses  involved,  while  the  publicity  committee 
is  responsible,  not  only  for  the  newspaper  and  other 
advertising  which  it  put  out,  but  also  for  the  pub- 
licity stories  which  are  secured  in  the  daily  press. 

The  house  arrangements  committee  has  two 
distinct  functions,  the  securing  and  installation  of 
appliances  and  the  actual  running  of  the  home.  This 
latter  function  has  been  variously  managed  in  the 


The  impoi'tance  of  home  appliances  as  load  builders  has  been  appreciated 
bj  the  British  Columbia  Electric  Railway  Company,  Ltd.,  who  send  out 
a  little  pamphlet  and  announcement  to  prospective  home  builders. 

different  communities,  but  in  general  means  that  one 
man  has  charge  of  the  house  during  the  entire  period 
and  that  under  him,  one  man  is  assigned  to  each  room 
so  that  there  will  always  be  someone  to  answer  ques- 
tions and  to  tell  the  story  of  the  convenience  outlet. 
Probably  best  results  can  be  secured  by  having  these 
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men  serve  for  fairly  long  periods,  so  that  too  many 
people  need  not  be  broken  in  to  tell  the  story.  This 
means  that  the  services  of  these  men  are  donated  by 
their  respective  companies,  but  the  investment  is  a 
good  one  in  the  concrete  returns  which  it  promises 
as  well  as  in  the  benefit  to  the  man  himself.    In  Sac- 


REALTY  MARKET 


The  announcement  which  appeared  in  the  papers  following  the  campaign, 
that  the  Mason-McDuffie  Company  will  hereafter  make  all  their  homes 
"Electrical  Homes,"  is  one  of  the  most  significant  results  of  the  San 
Fl'ancisco   experiment. 

ramento  this  is  so  keenly  felt  by  the  contractors  who 
are  handling  the  movement  that  men  are  to  be  as- 
signed regularly  by  the  different  contractor-dealer 
establishments  in  town  to  take  charge  of  demon- 
strating the  house  during  the  day,  and  at  night  the 
dealers  themselves  are  to  be  present  to  meet  visitors. 
Each  man  will  wear  a  card,  bearing  his  name.  It  is 
obvious  that  the  publicity  thus  gained  and  the  per- 
sonal contact  with  just  those  people  who  are  most 
interested  in  electrical  ware,  will  have  its  later  value. 

Appliances  in  Use 

'  The  electrical  exposition  as  a  means  of  bringing 
people  to  view  the  home  has  justified  itself  in  the 
results  which  it  has  secured.  Of  course  no  mention 
is  made  of  the  particular  makes  of  appliances  dis- 
played, which  will  probably  be  chosen  by  lot  so  that 
no  question  of  favoritism  can  be  involved.  In  the 
San' Francisco  home  the  various  equipment  was  dem- 
onstrated, laundry  continually  going  on  in  the  wash 
rooj^fi^neals  being  cooked  in  the  kitchen  and  on  spe- 
ciaifoccasions,  tea  served  in  the  breakfast  room.  The 


experience  of  this  experiment  has  shown,  however, 
that  it  wQiild' probably  be  wiser  not  to  demonstrate 
th|e  equipnient  but  to  focus  emphasis  on  the  conven- 
ience of -connection  and  to  let  the  mere  presence  of 
the  appliances  tell  its  own  story  of  electrical  comfort 
possible.  Pamphlets  featuring  the  convenience  outlet 
idea  will  be  at  hand  for  those  who  wish  to  pick  them 
up  and  neatly  lettered  cards  above  each  appliance 
will  give  the  cost  of  its  operation  in  terms  of  local 


rates.  The  equipment  will  be  fully  connected,  of 
course,  so  that  it  may  be  set  in  operation  at  any  time 
for  those  who  inquii-e. 

Methods  of  Advertising 

The  costs  of  advertising  are  shared  by  the  real 
estate  firm  and  the  electrical  interests  of  the  com- 
munity, in  the  ratio  of  two  dollars  spent  by  the  real 
estate  firm  for  newspaper  advertising  to  every  one  by 
the  electrical  industry.  In  addition  bill-boards  in 
prominent  locations  tell  the  story  of  the  Electrical 
Home,  it  is  proclaimed  by  colorful  street  car  cards 
and  window  cards  set  up  in  every  available  window. 
In  addition  to  this,  considerable  direct-by-mail  cii'cu- 
larizing  is  carried  out,  this  taking  the  form  generally 
of  invitations  to  visit  the  home.  These  are  extended 
to  members  of  clubs  and  classes,  as  well  as  to  indi- 
viduals looked  upon  as  prospects,  either  by  the  real 
estate  firm  or  the  electrical  concerns  of  the  city. 
A  most  important  branch  of  this  circularizing  is  the 
invitation  sent  out  by  the  power  company  to  its  sub- 
scribers. Not  only  are  these  the  people  in  the  city 
most  interested  in  advertising,  but  -  the  circular, 
arriving  in  the  usual  envelope  of  the  power  company, 
is  sure  of  attention. 

In  Sacramento  a  special  featui'e  is  to  be  made 
of  the  opening  day,  the  Governor  of  the  state  officiat- 
ing at  the  ceremony,  which  is  to  be  attended  by  the 
city  executive  and  other  prominent  officials.  Through- 
out the  demonstration,  cars  running  to  this  district 
will  bear  signs  proclaiming  the  fact  that  they  run 
direct  to  the  "Electrical  Home."  Similar  advertising 
campaigns  will  be  carried  on  in  each  of  the  cities 
contemplating  such  a  demonstration. 

Mutual  Benefits 

The  Electrical  Home  costs  both  time  and  money 
on  the  part  of  both  parties  concerned,  but  the  re- 
turns promise  full  recompense  for  both.  The  real 
estate  firm  has  found  an  excellent  advertising 
medium — a  means  of  attracting  18,000  people  to  its 
residence  tract  in  a  dignified  way.  A  buried  treasure 
in  one  of  its  vacant  lots  would  undoubtedly  secure  a 
crowd — but  its  name  would  thereby  be  connected 
with.the  bizarre,  rather  than  the  progressive,  as  with 
this  arrangement,  and  the  people  attracted  would  not 
be  those  who  are  interested  in  home  building  or  pur- 
chase. To  be  sure,  all  those  who  attended  the  home 
electrical  were  not  prospective  purchasers,  but  surely 
few  persons  in  San  Francisco  who  planned  the  build- 
ing of  a  home  of  any  consequence  in  the  near  future 
failed  to  take  advantage  of  this  opportunity  to  see 
just  how  wiring  should  be  done. 

From  the  standpoint  of  the  electrical  industry, 
the  story  of  the  convenience  outlet  has  been  told  in 
the  most  efl'ective  way.  The  idea  of  the  electrical 
home  as  the  next  new  development  in  modem  living 
conditions  has  been  presented  by  the  foremost  realty 
concern  of  the  community  in  a  manner  which  shows 
that  they  believe  it  to  be  a  commercial  possibility. 
The  idea  has  been  sold,  not  only  to  individual  mem- 
bers of  the  community  who  will  be  putting  in  more 
extensive  wiring  in  homes  of  their  own,  and  to  rival 
real  estate  firms  who  cannot  aff'ord  to  put  inferior 
houses  on  the  market  and  who  must  in  some  measure 


160 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  4 


follow  the  new  idea,  but  the  idea  will  be  sold  to  the 
real  estate  firm  itself.  The  announcement  by  the 
Mason-McDuffie  Company  that  hereafter  all  resi- 
dences built  in  St.  Francis  Wood  will  be  electrical 
homes,  is  perhaps  the  most  significant  result  of  the 
experiment  in  San  Francisco.    It  places  the  "Elec- 


trical Home"  in  the  place  where  the  electrical  indus- 
try desires  it — not  a  model  to  be  looked  upon  as  an 
unattainable  ideal,  but  a  working  thing,  so  practical 
and  desirable  that  it  is  being  carried  out — and  sold — 
by  an  important  concern  to  people  who  are  discrim- 
inating. 


Advertising  the  Electrical  Home 

BY  H.   C.   HOPKINS 

(An  idea,  like  a  product,  must  be  advertised,  and  advertised  not  spasmodically  but  continu- 
ously and  consistently.  The  comprehensive  campaign  carried  on  to  advertise  San  Francisco's 
Electrical  Home  is  here  described  by  the  chairman  of  the  Publicity  Committee  of  the  San 
Francisco  Electrical  Development  League. — The  Editor.) 


The  publicity  campaign  for  the  San  Francisco 
Electrical  Home,  handled  by  the  San  Francisco  Elec- 
trical Development  League,  consisted  of  newspaper 


Billboard  advertising  is  one  of  the  most  conspicuous  types  of  publicity,  and 
-conveys  a  brief  but  forceful  message  to  the  hurrying  and  unobservant 
crowds. 

advertising,  billboard  advertising,  window  cards, 
street  car  cards,  special  folders  and  special  invita- 
tions. 

Newspaper  advertising  was  carried  in  all  six 
San  Francisco  newspapers,  three  morning  and  three 
evening  dailies.  Seven  pieces  of  copy  beginning  with 
a  48-inch  ad,  continuing  with  a  30-inch  ad  and  clos- 
ing with  a  24-inch  ad. 

The  total  number  of  inches  of  advertising  in  all 
papers  was  796  column  inches.  While  the  advertis- 
ing did  not  begin  until  June  11th,  the  opening  day, 
considerable  local  interest  was  aroused  and  83  V2 
inches  of  news  copy  appeared  in  the  San  Francisco 
papers  under  dates  of  June  9th  and  10th,  so  that  the 
public  interest  had  been  aroused  to  quite  some  extent 
before  the  newspaper  advertising  appeared. 

To  catch  the  eye  of  the  public,  billboards  were 
used,  and  a  special  design  drawn  up  to  convey  the 
message  appeared  on  eight  downtown  locations.  This 
billboard  advertising  appeared  a  week  before  the 
newspaper  copy  made  its  appearance,  and  street  car 
cards  were  run  in  all  San  Francisco  street  cars  one 
week  before  the  campaign  started. 

In  addition  to  this  a  special  window  card  was 
designed  and  500  cards  distributed  to  business  houses 
of  all  classifications  in  the  city  and  all  merchants  co- 


operated in  displaying  the  card  in  their  windows. 

A  special  invitation  was  designed  and  sent  to 
civic  organizations,  such  as  business  men's  organiza- 
tions and  prominent  ladies'  clubs  and  societies,  and 
a  three-color  Electrical  Home  folder  was  run  off  for 
distribution  to  visitors  at  the  Home.  The  design  of 
the  folder  tied  in  with  the  billboard  advertising  and 
all  other  copy,  carrying  in  addition  to  the  cut  of  the 
Home,  actual  floor  plans  which  showed  the  location 
of  all  electrical  outlets  including  lighting. 

The  Electrical  Home  opened  on  June  11th  for 
two  weeks,  the  formal  opening  address  being  made 
by  Mr.  John  A.  Britton,  vice-president  and  general 
manager  of  the  Pacific  Gas  &  Electric  Company,  to 
a  gathering  of  over  200  visitors  who  had  been  spe- 
cially invited  to  attend.  The  visitors  consisted 
largely  of  city  oflricials  and  electrical  men.  The  open- 
ing address  was  responded  to  by  city  Supervisors 
W.  S.  Scott,  chairman  of  the  Building  Committee,  and 
Edward  I.  Wolfe,  chairman  of  the  Public  Utihties 
Committee,  all  of  the  city  government  of  San  Fran- 
cisco. 


SEE 


ELEC 


25  Junipero  Serra 

Boulevard  -^^ 
rlunicipal  Car 
"a''  through  th.e^ 
Ivvin  PeakJ' 
''  A  J  X 1  nel  -  mar  ke  d 
^-    ingleside     ^ 


A  bright  card  displayed  in  the  windows  of  all  electrical  dealers  caught  the 
attention   of  those  people  mrst  likely  to  be  interested. 
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By   consistent   advertising,   in   all   the   San  Francisco   dailies,   the   publicity    committee    for    the     Electrical     Home    impressed    upon    the    community's 
consciousness  the  idea  that  was  being  put  forward.     Only  constant  repetition  in  the  most  widely  circulated  mediums  can  achieve  the  desired  effect. 


Each  day  was  given  over  to  one  of  the  city's 
clubs  or  organizations  as  well  as  the  general  public. 
The  idea  of  the  Publicity  Committee  in  arranging 
for  the  reception  of  clubs  or  organizations  on  specific 
dates  was  principally  to  create  interest  among  the 
very  best  people  in  the  city,  and  also  to  ci'eate  news 
so  that  the  Home  would  be  given  a  fair  share  of  news 
mention  in  the  newspapers.  This  worked  admirably, 
as  shown  by  the  fact  that  during  the  two  weeks  the 
Home  was  opened  to  the  public,  it  received  a  total  of 
43014  inches  of  news  copy,  some  mention  of  the 
Electrical  Home  being  made  in  all  editions  of  all  the 
papers  from  the  time  the  Home  opened  until  it  closed 
officially  on  June  27th. 

All  electrical  dealers  and  contractors  tied  in 
local  newspaper  advertising  with  the  Electrical 
Home;  in  addition  the  Pacific  Gas  &  Electric  Com- 
pany devoted  their  newspaper  advertising  space  to 
the  Electrical  Home  idea,  cooperating  to  the  fullest 
extent  in  every  way. 

The  result  of  this  comprehensive  publicity  cam- 
paign was  to  fill  the  Home  with  visitors  every  day 


Samples  of  the  attractive  colored  folders  used  to  advertise  the  Electrical 
Home.  The  upper  one  was  used  for  the  Sacramento  home,  the  lower  one 
for  the  San  Francisco  home. 

to  such  an  extent  that  the  work  of  properly  demon- 
strating and  explaining  the  modern  features  of  the 
Home  was  somewhat  hampered.  So  popular  did  this 
become  that  during  the  two  weeks  it  was  open  offi- 
cially, over  18,000  people  visited  the  premises. 


It  has  been  amply  demonstrated  that  the  general 
public  is  ready  for  all  the  information  which  can  be 
conveyed  to  them  on  the  advantages  of  properly  wir- 
ing the  homes  and  the  proper  and  efficient  use  of 
appliances.  The  campaign  has  been  further  respon- 
sible for  a  new  outlook  among  architects  and  build- 
ers, who  are  beginning  to  realize  the  advantages  to 
be  gained  by  wiring  homes  in  anticipation  of  the 
awakening  which  is  sure  to  come. 

As  one  swallow  will  not  make  a  summer,  so  one 
Electrical  Home  will  not  put  across  this  big  idea. 
It  must  be  followed  by  other  Electrical  Homes  on  a 
larger  and  better  scale  than  this  one  and  the  idea 
must  be  copied  and  followed  in  every  city.  It  is  the 
cheapest  form  of  advertising  for  the  general  educa- 
tion of  the  public,  and  can  only  result  in  advancing 
the  interest  of  the  electrical  industry  by  showing 
people  the  numerous  devices  properly  applied  that 
have  been  developed,  for  increasing  home  conven- 
ience and  reducing  home  labor. 


ELECTRIC  LIGHTS  AND  EGG  PRODUCTION 

Some  very  interesting  experiments  have  been 
performed  by  Prof.  W.  E.  Schoppe,  poultry  expert  of 
the  Montana  state  experimental  farm,  along  the  line 
of  increasing  egg  production  by  the  use  of  electric 
lights  in  the  chicken  coops.  Two  flocks  of  hens  of 
the  same  variety  were  put  into  separate  pens  and 
given  the  same  treatment  and  feed  except  that  in  one 
of  the  coops  electric  lights  were  placed  that  were  lit 
from  6  a.m.  until  dawn  and  from  dusk  until  9  p.m. 
It  was  found  that  the  hens  in  the  lighted  pen  needed 
more  feed  than  those  in  the  other  pen  but  this  extra 
cost  was  charged  against  them.  During  the  month 
of  November  the  unlighted  pen  showed  a  loss  of  4i/^c. 
per  bird  while  the  lighted  pen  showed  a  profit  of  24c. 
per  bird,  and  in  December  the  unlighted  pen  showed 
a  profit  of  11.5c.  per  bird  with  the  lighted  pen  show- 
ing a  profit  of  59.2c.  per  bird. 

The  test  was  continued  for  a  period  of  ten 
months  and  during  that  time  the  profit  from  the 
birds  in  the  unlighted  pen  was  $473.80,  while  the 
birds  that  had  been  kept  in  the  electrically  lighted 
pen  showed  a  profit  of  $568.19.  It  should  be  noted 
that  the  record  speaks  of  profit  and  not  production, 
and  shows  that  the  hens  in  the  lighted  pen  produced 
a  higher  profit  after  making  full  allowance  for  the 
extra  feed  and  for  the  cost  of  the  lights. 
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The  Architect's  Viewpoint 

BY  HENRY  H.   GUTTEESON 

(Without  open  discussion  no  good  work  can  proceed,  and  it  is  essential  in  the  promotion  of  the 
electrical  home  idea,  which  needs  the  cooperation  of  several  industries,  that  the  viewpoints  of 
all  concerned  should  be  brought  forward.  The  author  of  the  following  article  was  architect 
for  the  San  Francisco  electrical  home  at  St.  Francis  Wood. — ^^The  Editor.) 


Even  the  most  casual  perusal  of  history  brings 
out  the  fact  that  the  architecture  of  any  period  or 
people  is  a  very  accurate  expression  of  their  tastes, 
economic  status  and  habits  of  life.  Following  out 
this  fact  in  its  present  day  application,  we  put  our 
finger  on  the  reason  for  the  highly  individualistic, 
cosmopolitan  and  unstudied  design  of  the  last  decade. 
We  have  in  each  community  exactly  what  we  are 
ready  to  appreciate  and  maintain;  portraying  false 
ambition,  extravagance,  grossness,  or  refined  re- 
straint, thrift  and  good  taste  as  the  thought  of  the 
people  dictates. 

So  it  so  often  becomes  true  that  the  criticism 
launched  against  architects  and  builders  is  misdi- 
rected or  overdone.  They  are,  after  all,  but  individ- 
uals in  the  community,  building  to  satisfy  community 
needs  and  ideals — not  dictators  in  such  matters,  lead- 
ing the  people  by  the  nose.  Their  function  is  much 
more  largely  that  of  educators  than  is  generally  ap- 
preciated. When  they  fail  in  this,  their  greatest  op- 
portunity, they  either  egotistically  express  some- 
thing so  radically  new  and  individualistic  as  to  be 
out  of  tune  with  their  community,  or  lazily  drift  into 
banal  repetition  of  discarded  ideas  for  monetary 
gain  or  through  sheer  ignorance — both  of  which 
courses  are  as  short-lived  as  the  community  dictates. 

The  New  Simplicity 

In  a  recent  trip  through  Southern  California,  the 
writer  was  much  impressed  with  a  new  and  flourish- 
ing style  in  the  domestic  architecture.  The  Spanish 
colonial  work  of  Mexico  and  the  more  pure  and  re- 
fined styles  of  Spain  and  Italy  had  been  skillfully 
adapted  to  this  region  where  climate  and  setting 
made  the  adaptation  easy  and  logical.  During  the 
last  few  years  through  careful  educational  work  the 
architects,  decorators  and  landscape  gardeners  have 
been  helping  their  community  to  see  the  beauty,  com- 
fort and  economy  in  this  new  American,  or  California 
style — for  it  is  new  in  its  adaptations.  In  four  years 
the  whole  character  of  the  demand  in  houses,  gar- 
dens and  furnishings  has  undergone  a  radical  change, 
a  real  growth  toward  something  more  permanent, 
just  as  the  people  have  adjusted  themselves. 

The  Need  for  Economy 

One  of  the  greatest  factors  in  this  advance  step 
has  been  the  economic  factor  —  a  demand  for  sim- 
plicity to  offset  high  costs.  It  has  been  an  easy  thing 
to  demonstrate  that  the  extremely  simple,  square 
lines  and  details  of  this  style  are  compatible  with 
economy.  Another  great  factor  has  been  the  so- 
called  servant  question  that  has  so  universally  de- 
manded simplification  in  the  upkeep  of  the  home. 
This,  too,  has  been  cared  for  in  the  structure  and 
detail  of  this  new  style  with  the  elimination  of  ornate 


moulded  woodwork  and  built-in  features,  the  use  of 
easily  maintained  interior  color  schemes,  floors  with 
but  little  covering,  and  labor-saving  mechanical  de- 
vices. It  is  not  a  mere  fad;  it  is  not  an  achieving 
of  some  desirable  effect  extravagantly,  but  an  appeal 
to  reason,  through  economy  and  good  taste — a  sane 
simplification  made  doubly  beautiful. 

The  average  home  builder  of  today  is  not  in  the 
mood  to  take  up  with  fads,  however  attractive. 
The  thinking  public  finds  conditions,  the  world  over, 
far  too  uncertain  for  indulgence  of  ideas  that  merely 
look  or  work  well.  So,  anything  new  in  the  home 
must  not  only  merit  support  but  that  support  must 
appear  easy  to  give  and  maintain,  if  necessary. 

As  an  architect,  I  find  many  times  that  there 
are  numerous  features  that  meet  with  my  approval; 
that  work  well,  that  look  well.  But  in  my  function 
of  educator,  it  is  always  a  third  demand — that  of 
simple  economy — that  counts  with  the  client. 

Cooperation  to  Meet  the  Needs  of  Today 

Men  of  the  electrical  industry  should  not  cross 
swords  with  the  architect,  builder,  or  even  the  owner 
on  their  apparent  lack  of  cooperation.  They  should 
adjust  themselves  to  the  present  day  economic  and 
social  conditions  and  bend  every  effort  toward  sim- 
plification and  economy.  We  are  all  convinced  that 
electrical  appliances  for  the  home — and  these  are 
many — have  come  to  stay.  Put  them  within  our 
reach!  By  "our  reach"  I  mean  the  reach  of  the 
average  small  house  builder  or  owner,  for  the 
wealthy  still  have  most  of  the  servants  to  ease  their 
enthusiasm  for  labor-saving  devices,  and  the  poor 
are  not  building. 

My  short  experience  with  home  appliances  has 
led  me  to  believe  that  one  of  the  best  methods  of 
reducing  costs  is  a  closer  cooperation  between  the 
appliance  distributors  and  the  electricians  wiring  the 
house,  in  order  to  eliminate  the  present  conflict  of 
ideas  and  even  ignorance  as  to  wiring  requirements. 
Another  source  of  waste  is  in  the  lack  of  technical 
knowledge  of  those  requirements  among  the  ai'chi- 
tects.  It  would  be  well  if  the  panel-board  of  an  aver- 
age house  were  kept  so  simple  that  it  did  not  awe 
both  architect  and  owner,  for  instance.  Also,  it 
would  be  well  if  all  waste  in  wire  sizes,  circuits,  etc., 
could  be  eliminated  by  cooperative  educational  work 
among  all  concerned. 

The  need  for  progress  was  never  more  urgent. 
The  desire  for  it  was  never  more  prevalent.  The 
basic  conditions  imposing  economy,  simplicity  and 
permanence  are  fundamentally  right.  The  day  of 
intense  individualism  is  past.  Let  us  all  strive  for 
closer  cooperation,  with  "Service"  as  our  slogan,  and 
all  will  be  well. 
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I  How  the  Electrical  Home  Is  Wired  I 
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The  two  plans  above  show  the 
wiring  arrangements  of  Sacra- 
mento's electrical  home,  indicat- 
ing the  location,  for  both  first 
and  second  floors,  of  outlets,  ceil- 
ing lights,  wall  brackets  and 
switches.  The  lower  plans  show 
the  very  complete  outlet  ar- 
rangements in  the  new  Los  An- 
geles home  (E.  B.  Rust,  archi- 
tect), and  its  garage.  There  are 
four  outlets  in  the  living  room  and  four  in  the  den,  to  accom- 
modate lamps,  vacuum  cleaner,  phonograph,  etc.  The  dining 
room  has  three  outlets,  the  loggia  terrace  one,  for  a  sewing 
machine,  for  instance,  and  the  breakfast  room,  bedrooms  and 
bathroom  two  each.  On  the  screen  porch  are  located  the 
meter  (1),  the  power  and  light  distributing  panels  (2),  outlets 
for  the  refrigerator  (4),  flatiron  (5),  washing  machine  (6), 
ironing  machine  (7),  water  heater  (10),  and  a  three-way 
switch  (8)  for  yard  and  garage  lights.  The  kitchen  has  out- 
lets for  dish  washer  (1),  range  (3)  and  utility  motor  or  fan 
(4).  The  garage  is  furnished  with  an  outlet  for  an  extension 
light,  and  another  for  an  air  pump,  battery  charger,  etc. 
This  home  will  be  opened  for  inspection  about  October  1st. 
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I  At  Home  In  the  Electrical  Home  I 


Convenience  and  Beauty  Mark  the  Electrical  Installations  at  the  San  Francisco 
and  Oakland  Electrical  Homes 


The  bedrooms  were  wired  with  convenient 
base  outlets  for  electric  heaters,  portable 
lamps,  bed  warming  pads,  and  such  com- 
forts. In  addition  the  dressing  table  was 
provided  with  a  multiplex  receptacle  to 
make  easy  the  use  of  the  various  electrical 
accessories-  to   the   toilet.      - 


The  Electrical  Home  interior  should  be  planned 
with  the  greatest  care  to  bring  out  the  possibUi- 
ties  of  convenience  and  beauty  which  a  complete 
electrical  installation  can  mean  to  the  housewife. 
The  views  here  shown  of  the  arrangement  of 
furniture  and  appliances  in  the  San  Francisco 
home  in  the  St.  Francis  Wood  show  what  ad- 
vantage can  be  taken  of  the  many  opportunities 
which  such  an  experiment  offers.  The  house  was 
completely  outfitted  from  top  to  bottom  with  spe- 
cial forethought,  even  to  such  details  as  the 
placing  of  the  meters  and  the  installation  of  a 
fool-proof  and  intelligible  fuse  and   switch  panel. 


The  master  switch  at  the  bedside  of  the 
main  bedroom  was  a  feature  which  called 
forth  especial  interest  from  visitors.  This 
switch  is  so  arranged  that  at  ajiy  sign  of 
suspicious  disturbance  below,  one  light  can 
bT  lit  in  every  room,  as  well"  as  lights  in 
the  rear  of  the  house  which  cut  off  the 
avenue  of  escape. 


I 


The  parlor  was  provided  with  portable  lamps  at  strategic  points, 
for  all  of  which  convenience  outlets  were  provided  close  at  hand. 
An  electric  log  in  the  fireplace,  an  electric  phonograph,  indirect 
and  wall  bracket  lighting  and  a  baseboard  receptacle  for  the  use 
of  the  vacuum  cleaner  completed  the  electrical  equipment. 


The  laundry  was  one  of  the  most  attractive  departments  of— the 
house,  with  a  complete  outfit  of  washing  machine,  fan,  mangle  and 
iron.  These  were  located  in  a  sunny  room  just  back  of  the  kitchen 
which  would  ordinarily  have  been  given  up  to  the  servant  whose 
place  in  the  home  is  now  filled  by  electrical  conveniences. 


Au^st  15,  1920] 


JOURNAL    OF    ELECTRICITY 


165 


&IJNIIIIIIIIIIIIIIII1IIIII iiiiiiiii]iiiiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiitiiiiiiiii[ii[iiii[iii[iiiiiiniiiiii]iiiiiii [iiiiiiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiii[iiiiiiiii[iii[iiiiii;iiiTuiiii[[iiiiiiiiii]iiiiiiiiiiiiiiiiiiH^      i mi! iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii [iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


HOW    ELECTRICITY    ELIMINATES    THE    LABORIOUS 
FEATURES    OF    COOKERY 


The  kitchen  is  usually  associated  with  strenuous  hours  spent  over 
a  hot  stove,  superintending  cookery  which  has  to  be  watched  every 
moment,  but  the  automatic  electric  ranire  allows  the  housewife  to 
do  other  things  while  the  roast  looks  after  Itself.  This  kitchen  was 
also  wired  for  an  electric  fan,  iron,  etc.,  and  had  an  electric  water 
heater  Installed. 


A  feature  of  the  breakfast  room  was  a  multiplex  receptacle,  attached 
under  the  table,  which  permits  of  several  appliances  being  operated 
at  the  same  time  without  trailing  cords  from  distant  baseboard 
outlets.  A  complete  breakfast  can  be  cooked  and  served  sizzling 
hot  without  anyone  getting  up  from  the  table. 


On  August  15th,  under  the  auspices  of  W.  H.  Leimert  Company,  the  third  model  Electrical  Home  opens  its  doors 
to  the  public  for  inspection.  It  is  located  in  the  Lake  Shore  district  in  Oakland,  and  will  be  introduced  by  an 
extensive   publicity  campaign  similar  to   that   worked  out  for  the  St.  Francis  Wood  home  on  the  other  side  of  the  bay. 
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A  Woman's  Convenience 

BY  A  WOMAN 

(From  the  architect,  the  contractor  and  the  electrical  industry  en  masse  we  have  heard  ex- 
tended accounts  of  what  the  electrical  home  is.  We  now  have  the  opportunity  of  hearing  what 
it  should  be,  from  the  final  authority  on  the  whole  subject — the  Woman  Herself. — The  Editor.) 


Practice  makes  perfect.  But  why 
not  have  the  switch  at  the  door  and 
conserve  your  profane  vocabulary 
for  more  . artistic  occasions? 


HAVE  been  waiting  for  the 
time  to  come  when  there 
will  be  no  more  bargains  in 
real  estate  on  the  market — 
and  we  may  build  a  house 
of  our  own.  For  all  my 
housekeeping  career  I  have 
lived  about  in  houses  I  did 
not  plan,  houses  that  were 
picked  up  at  a  bargain  and 
that  we  lived  in  until  a  new 
purchaser  should  turn  up 
who  in  turn  would  buy 
from  us  at  a  bargain — 
but  at  a  bargain,  be  it 
said,  somewhat  higher  in 
figure  than  the  one  we 
were  party  to  some  few 
months  earlier  in  the  season.  I  have  lived  in  houses 
with  views  and  houses  without,  houses  with  a  garage 
and  no  servant's  room  and  houses  with  a  chicken 
house  but  no  garage,  houses  with  baseboard  outlets 
all  over  the  place  and  houses  whose  electrical  facili- 
ties consisted  of  a  remodeled  gas  jet  in  the  center  of 
each  room — but  of  all  the  houses  in  which  I  have 
ever  lived,  not  one  was  designed  by  a  woman.  You 
could  tell  it  by  the  arrangements  made  for  keeping 
brooms,  you  could  tell  it  by  the  drainboards  of  the 
sink,  but  most  of  all,  I  think  you  could  tell  it  by  the 
lack  of  housekeeping  knowledge  displayed  in  the  wir- 
ing of  the  house. 

When  I  build  my  house,  it  is  going  to  be  com- 
pletely wired  to  take  care  of  any  electrical  appliance 
I  may  later  want  to  put  into  it.  I  know  it  will  be 
expensive,  but  I  have  found  to  my  sorrow  before  this 
that  it  costs  money,  even  more  money,  to  have  re- 
wiring done  after  your  house  is  all  finished.  I  doubt 
if  I  could  afford  an  electric  range  at  the  present  time 
and  besides,  I  notice  the  electric  company  isn't  urging 
me  to  install  one,  but  some  day  I  am  going  to  want 
one  and  I  want  to  be  able  to  install  it  without  tearing 
out  sections  of  the  plaster  and  wall  paper  and  then 
discovering  that  the  wire  which  serves  the  whole 
house  isn't  big  enough. 

Catastrophes  in  Dark  Corners 

I  am  going  to  have  electricity  all  over  the  house 
and  what  is  more,  I  am  going  to  have  it  in  the  places 
where  I  want  it.  I  don't  know  why  it  is  that  a  man 
who  will  have  sense  enough  to  put  in  an  indirect 
lighting  system,  combined  with  outlets  for  table 
lamps  in  the  parlor,  will  forget  that  cool-cupboards 
are  occasionally  used  after  dark  and  leave  you  to  put 
your  hand  into  the  apple  sauce  when  reaching  for 
the  cold  meat ;  but  it  has  been  done,  as  I  know  to  my 
sorrow.    I  want  a  light  by  the  ice  box,  too.    I  am 


quite  aware  that  ice  boxes  are  not  usually  in  place 
at  the  time  that  the  wiring  is  put  in,  but  it  is  a  safe 
chance  to  take  it  for  granted  that  there  is  going  to 
be  one  eventually — and  luxurious  indeed  is  the  house 
which  has  more  than  one  available  place  for  stand- 
ing it. 

Lights  in  the  closets  are  not  uncommon  and  I 
approve  of  them,  particularly  in  the  coat  closet  where 
family  rubbers  are  to  be  sorted  out  on  a  rainy  day 
and  where  umbrellas  lurk  in  corners  to  descend  upon 
the  head  bent  in  search  of  the  hat  which  has  slipped 
from  the  hook. 

I  have  several  other  locations  selected  in  which 
I  shall  arrange  for  lights.  One  is  the  stove,  which 
will  have  the  light  so  placed  that  it  falls  from  one 
side  and  does  not  throw  my  own  shadow  on  the 
frying  pan  where  I  am  trying  to  see  if  the  chops 
are  done.  There  will  be  a  light  in  the  back  of  the 
house  which  will  throw  sufficient  light  into  the  back 
yard  so  that  when  I  forget  to  take  in  the  fur  coat 
which  is  being  aired  for  the  moths,  I  will  not  neces- 
sarily fall  over  the  blackberry  bush  and  catch  my 
chin  on  the  clothesline.  There  will  be  a  light  in  the 
coal  cellar,  too — where,  incidentally,  I  always  keep 
the  logs  for  evening  fires  and  which,  in  consequence, 
is  visited  in  the  evening,  and  there  will  be  some 
means  of  lighting  the  jelly  closet  which  does  not 
necessitate  groping  across  a  floor  cluttered  up  with 
jars  of  preserved  eggs  and  garden  tools  to  find  a 
A  precipitous  stairway  leading  from  a  house- 
on-the-hill  to  the  sidewalk  has  taught 
me  that  only  long  weeks  of  practice  will 
insure  footing  on  a  staircase  illuminated 
purely  from  above  and  dangerous  with 
the  shadows  of  the  family  who  are  as- 
sisting you  down.    My  house  will  have 

its  approach 
lighted  for  its 
entire  length, 
to  the  point 
where  unstead- 


switch, 


iness  of  footing 


This  guest  was  not  kicked,   he  fell  ; — evidently  an  everyday  occurrence  on 
these  badly  illuminated  steps,  judging  by  the  supreme  unconcern  of  the  cat. 

becomes  the  responsibility  of  the  city  light  depart- 
ment and  the  prohibition  officer. 
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Illuminating  a  House  Tactfully 

House-numbers  as  a  rule  are  meant  to  be  seen. 
There  are  occasions,  familiar  through  much  reading 
of  funny  papers,  when  the  house-owner  is  presumed 
to  be  hiding  from  the  bill  collector  and  the  piano 
agent,  but  even  a  number  painted  the  color  of  the 


This   is   simple,   but  wait  until   you   have   the   piano   here   instead   of  the 

sideboard 

house  and  overgrown  with  vines  has  not  proved  an 
insuiTTiountable  obstacle  to  such  as  sought  with  a 
pui-pose.  Uncle  Henry,  who  is  to  leave  the  young 
hopeful  of  the  family  thousands,  on  the  other  hand, 
has  been  quite  annoyed  at  having  to  ring  the  neigh- 
bor's bell  to  inquire  our  whereabouts.  My  street 
number  will  be  illuminated  with  a  special  light,  all 
to  itself. 

Every  hallway  is  to  be  lightable  from  the  floor 
above  and  below  it,  as  well  as  at  a  convenient  point 
in  its  own  vicinity.  Bathroom  lights  will  be  located 
on  either  side  of  the  mirror,  bedrooms  will  have  wall 
brackets  rather  than  center  fixtures,  so  arranged 
that  there  can  be  light  enough  at  the  bureau  of  the 
guest  room  for  the  visiting  ladies  to  criticize  their 
hair  without  having  a  blaze  of  light  in  the  center  of 
the  room  which  will  show  up  all  the  worn  spots  in 
the  bedroom  rug  and  rob  the  simple  room  of  any 
charm  it  may  possess.  Oh,  yes,  and  I  shall  also  have 
sufficient  lights  in  the  parlor,  so  that  wherever  the 
idiosyncracies  of  my  furniture  determine  that  the 
phonograph  must  stand,  it  will  have  a  light  in  its 
vicinity. 

Convenient  Convenience  Outlets 

This  house  of  mine  will  have  plenty  of  conven- 
ience outlets,  so  placed  that  they  will  be  a  conven- 
ience. This  means  that  they  will  not  be  located  in 
the  baseboard  of  the  parlor  in  the  center  of  the  only 
blank  wall  which  gives  space  enough  for  the  piano, 
so  that  you  must  either  remove  the  piano  when  vac- 
uum cleaning,  or  use  a  lamp  socket.  We  used  the 
lamp  socket.  I  have  been  known  to  crawl  under  the 
sideboard  when  necessity  demanded  that  the  dining 
room  be  cleaned — but  in  my  new  home,  the  outlet  will 
be  located  in  one  of  the  odd  lengths  of  wall  space 
uninviting  for  the  larger  articles  of  furniture  and 
will,  preferably,  be  located  somewhat  above  the  base- 
board in  an  inconspicuous  spot. 

There  are  other  things.  I  am  going  to  have  an 
outlet  in  my  dining  room  floor  for  the  dining  room 
bell,  but  it  will  be  flush  with  the  hardwood,  so  that 
it  will  be  possible  to  dance  over  it.     For  the  same 


occasions  and  for  obvious  reasons,  the  fixture  over 
my  dining  room  table  will  be  sufficiently  flexible  in 
its  supports  so  that  it  can  be  hoisted  above  the  fore- 
head height  of  innocent  visitors,  for  whose  murder 
I  have  no  desire  to  be  responsible.  And  the  electric 
iron:  I  am  of  simple  tastes  and  open  to  reason,  but 
I  shall  not  be  satisfied  unless  there  are  connections 
available  for  this  useful  implement  in  every  room  in 
which  I  am  apt  to  want  to  use  it — sewing,  washing, 
or  pressing  clothes — and  the  cord  is  not  connected 
overhead !  Try  dodging  the  cord  when  ironing  from 
a  middle-of-the-room  fixture  once  and  be  convinced. 
I  am  taking  it  for  granted,  you  see,  that  all  these 


When    trying    to    locate 
a    blown    fuse    it    is    a 
good  plan  to  use  a   strong 
6-ft.     stepladder    and 
conscript    the    entire 
family   to   hold  it.      A   still 
better    plan,    however,    is 
to    have    the    fuses   located 
within    reach,    as    this 
type    of    indoor    sport 
is    not    an    ideal    form    of 
entertainment    at    an 
evening    party. 


electrical  conveniences  can  use  the  same  connections 
and  can  be  moved  to  all  parts  of  the  house.  In  the 
past  I  have  found  this  not  always  so,  but  my  house 
will  insist  on  uniformity. 

Wading  Round  the  Dishwasher 

I  want  a  dish  washing  machine,  but  I  want  to 
be  told  what  to  do  when  using  it  in  a  city  where  the 
water  is  slightly  hard  and  in  consequence  little  rings 
form  upon  the  dishes  when  they  dry.  Is  there  a  solu- 
tion which  can  be  used  without  injury  instead  of 
soap,  so  that  the  water  is  softened?  As  for  both  this 
convenience  and  the  electric  clothes  washing  ma- 
chine, which  I  already  have,  I  shall  be  most  particular 
about  their  being  connected  to  an  outlet  pipe.  One 
of  the  great  problems  about  the  electric  washer,  one 
that  is  a  real  inconvenience  and  spoils  much  of  my 
pleasui-e  in  it,  is  that  I  must  either  drain  it  off  into 
a  bucket,  which  must  be  emptied  at  minute  intervals, 
or  I  must  let  splatter  all  over  the  laundiy  floor  in 
finding  its  way  to  the  floor  di'ain.  If  I  am  to  have 
electrical  convenience,  the  plumbing  attached  to  it 
must  be  right.  It  is  as  much  a  part  of  the  electrical 
installation — and  I  should  think  would  be  one  of  the 
concerns  of  the  electrical  contractor — to  see  that  the 
space  allowed  for  the  washing  machine  provides  a 
possible  means  of  emptying  it  of  water  without  a 
bucket,  as  to  see  that  the  outlet  is  provided.  I  pre- 
sume the  contractor  is  interested  in  selling  the  wash- 
ing machine  afterwards.     Similarly,  the  matter  of 
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our  possessing  a  vacuum  cleaner  was  delayed  for 
some  time  because  one  of  the  "bargains"  in  which  we 
lived  provided  no  possible  space  for  concealment  of 
the  machine  short  of  the  folding  bed — and  a  vacuum 
cleaner  is  not  the  sort  of  thing  you  stand  in  the 
corner  of  youi'  parlor. 

The  Festive  Fuse 
Last,  but  not  least,  I  shall  have  the  electric  fuses 
at  an  accessible  point  in  the  house,  near  the  spot 
where  the  family  is  likely  to  be  congregated  when 
the  lights  go  out  on  a  dark,  dark  night.  The  favorite 
location  in  "bargains"  has  been  in  the  far  corner 
of  the  basement,  just  above  the  spot  where  you  store 
the  lawn  mower,  which  furnishes  unstable  footing  in 
the  dark.  If  possible  (an  arrangement,  however, 
which  experience  would  teach  me  is  not  probable). 


said  fuses  should  be  located  within  reach  when  stand- 
ing on  the  floor  and  should  be  labelled.  The  man  of 
the  house  in  a  di-ess  suit,  standing  on  a  fruit  box 
perched  on  top  of  a  kitchen  chair  and  reaching  pre- 
cariously for  a  fuse  still  above  his  head,  while  daugh- 
ter stands  on  another  chair  holding  a  dripping  candle 
as  near  as  possible  to  the  source  of  the  difficulty  and 
mother  above  calls  down  that  that  doesn't  seem  to  be 
the  right  switch — this  spectacle,  I  say,  has  enter- 
tained a  houseful  of  guests  who  have  been  saved 
boredom  by  the  short  circuiting  of  the  electric  heater, 
but  I  shall  not  select  it  for  one  of  the  electrical  com- 
forts of  my  home. 

No,  I  am  for  convenience — a  woman's  conven- 
ience, and  some  day  when  the  fates  and  an  electrical 
contractor  and  I  combine,  I  am  going  to  get  it. 


In  Wiring  the  Electrical  Home 

(It  is  possible  for  an  electrical  home  to  be  almost  as  inconvenient  as  a  medieval  castle  if  the 
wiring  is  not  intelligently  done.  Here  are  a  few  valuable  hints  from  electrical  men  based  on 
practical   experience  of  electrical  homes. — The  Editor.) 


1.  Be  sure  that  the  floor  plugs  are  flush  with 
the  floor.  If  they  are  raised  even  a  little  they  make 
a  worn  place  in  the  rug  that  may  be  put  over  them, 
a  person  is  liable  to  stumble  over  it,  and  if  it  is  placed 
in  a  hardwood  floor  it  will  be  in  the  way  in  case  the 
owner  of  the  home  desires  to  give  a  dance. 

2.  Be  sure  that  the  meter  board  is  placed  so 
that  both  meters  can  be  read  from  the  outside  of  the 
house,  eliminating  the  necessity  of  the  meter  reader 
coming  inside  the  house. 

3.  Be  sure  and  have  a  light  placed  near  the 
fuse  block,  connected  between  the  fuse  block  and  the 
meter  so  that  the  householder  may  have  light  to  re- 
place a  burned-out  fuse,  instead  of  having  to  use  a 
candle  and  getting  candle-gi-ease  on  his  best  suit,  or 
burning  his  fingers  with  matches,  and  risk  of  setting 
the  house  on  fire,  due  to  "defective  wiring." 

4.  Be  sure  and  wire  the  bell  circuit  so  that  a 
bell  ringing  transformer  will  be  used. 

5.  Be  sure  and  label  the  fuse  panel  so  that  the 
next  man  will  know  which  fuse  to  replace  in  case  of 
a  blowout  without  having  to  test  the  entire  board. 

6.  Be  sure  and  place  the  "convenience  outlets" 
at  a  convenient  height.  Those  in  the  living  room  can 
be  placed  in  the  baseboard  but  in  the  boudoir  or 
breakfast  room  they  should  be  the  height  of  the 
table. 

7.  Be  sure  and  install  a  two-way  switch  for 
exclusive  day  and  night  service.  This  will  cut  down 
the  connected  load  on  which  the  rate  schedule  is 
based. 

B.  Be  sure  and  have  one  bed  room  in  the  house 
wired  up  for  an  extension  telephone,  bell  extension, 
extra  outlets,  and  separate  switch  for  side  and  center 
lights.  Such  a  room  will  prove  of  great  value  if 
anyone  in  the  house  becomes  ill. 

9.  Be  sure  and  have  a  three-way  switch  so  that 
the  power  and  lighting  circuits  can  be  used  sepa- 
rately or  together. 

10.  Be  sure  and  have  a  master  switch  at  the 
head  of  the  bed  that  will  control  all  the  lights  in  the 


house  irrespective  of  the  position  of  their  separate 
switches.  This  will  save  the  houseowner  many  a 
heart-throb  when  he  hears  a  noise  down  stairs  in  the 
middle  of  the  night. 

11.  Be  sure  that  basement  and  garage  lights 
are  controlled  by  three-way  switches.  They  will  save 
many  steps  and  probably  some  bad  falls. 


The  electrical  homes  which  are  now  being  opened  to  the  public  are  by  no 
means  the  first  of  their  kind,  as  can  be  seen  from  the  above  floor  plan 
of  the  home  of  H.  H.  Courtright,  manager  of  the  Valley  Electrical  Supply 
Company  of  Fresno,  California.  The  indirect  lighting  reflectors  used  on  the 
porches  are  among  the  many  items  which  go  to  make  this  home  beautiful 
and  complete  through  electricity. 
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12.  Be  sure  that  the  porch  has  a  porch  light 
that  does  its  duty,  that  is  one  that  lights  the  porch. 

13.  Be  sure  to  have  a  switch  controUing  the 
lights  of  each  room  near  the  door.  A  snap  switch  at 
the  fixture  may  be  all  right  for  certain  types  of  fix- 
tures, but  some  day  the  owner  may  want  to  put  in 
indirect  lighting. 

14.  Be  sure  to  keep  the  circuits  below  capacity. 
In  case  the  owner  decides  to  add  more  lights  there 
will  be  capacity  enough  in  the  circuit  to  add  them 
on  without  having  to  put  in  an  entirely  new  circuit. 

15.  Be  sure  that  there  is  a  light  over  the 
kitchen  sink  and  the  housewife  will  call  you  blessed. 

16.  Be  sure  and  place  a  door  switch  on  the 
closet  doors. 

17.  Be  sure  that  when  there  are  two  doors  to 
a  room  there  is  a  switch  by  each  door  so  that  the 
lights  in  the  room  may  be  put  out  or  on  by  a  person 
entering  either  door. 

18.  Be  sure  and  advise  the  owner  of  the  house 
as  to  the  proper  type  of  fixture  to  be  installed  so 
that  he  will  have  the  maximum  of  efficiency  from 
them. 

19.  Be  sure  and  place  at  least  one  duplex  recep- 
tacle in  each  room.  The  increase  in  cost  is  very 
slight,  and  it  will  provide  for  some  use  of  current 
in  that  room  which  may  have  been  entirely  over- 
looked when  the  house  was  designed. 

20.  Be  sure  to  consider  the  bathroom  —  a 
bracket  light  on  each  side  of  the  mirror  for  the  man 
of  the  house  when  he  is  shaving,  an  outlet  for  a 
shaving  cup,  and  a  baseboard  receptacle  for  an  elec- 
tric heater.  Also  be  sure  that  all  sockets  are  of 
porcelain  and  that  the  wall  switch  is  in  a  grounded 
switch  box.  Remember  that  more  accidents  occur  in 
the  bath  room  than  in  any  other  room  in  the  house. 
"Safety  First." 

21.  Be  sure  that  you  are  right,  then  go  ahead. 
Remember  that  every  house  you  wire  bears  your 
trademark  and  that  a  mistake  on  your  part  will  be 
remembered  when  all  of  the  good  work  you  have  done 
is  forgotten. 


PERMANENT  ELECTRICAL  HOME  DISPLAY 

Another  important  step  in  cooperative  publicity 
has  been  taken  by  the  electrical  dealers  in  Los 
Angeles  with  the  installation  of  a  display  in  the 
Permanent  Exhibit  of  Household  Economics  inaugu- 
rated by  the  Evening  Express. 

The  third  floor  of  the  Express  Building  hals  been 
converted  into  an  auditorium  where  daily  lectures 
and  demonstrations  are  given  on  the  subject  of  bet- 
ter housekeeping.  The  wall  space  about  the  lecture 
room  is  devoted  to  permanent  exhibits  and  one  large 
section  has  been  taken  by  the  electrical  men. 

This  section  is  divided  into  four  booths,  attrac- 
tively arranged  for  the  exhibition  and  demonstration 
of  electrical  devices  suitable  for  the  modern  home. 
These  booths  are  in  charge  of  a  paid  demonstrator 
who  is  in  constant  attendance  from  nine  to  five  daily. 

The  exhibit  is  proving  particularly  successful  on 
account  of  its  unique  appeal  to  housekeepers.  The 
plan  is  to  ai'range  dates  ahead  with  various  clubs, 
inviting  their  entire  organization  to  meet  in  this 
auditorium  on  the  day  specified.  Mrs.  Kate  Vaughan, 
who  has  charge  of  the  exhibit,  arranges  special  pro- 
grams and  also  serves  lunch  to  the  visitors.  In  this 
way  the  highest  type  of  prospect  is  brought  in  touch 
with  the  exhibit  and  the  program  offered  fits  very 
nicely  into  their  seasonal  scheme.  After  the  pro- 
gram the  visitors  quite  naturally  drift  to  the  demon- 
stration of  the  electrical  appliances  and  a  high  per- 
centage of  live  prospects  is  secured,  over  200  being 
obtained  during  the  first  month  of  the  exhibit. 

Sometimes  sales  are  made  on  the  floor,  the  arti- 
cles being  secured  from  the  various  dealers  in  rota- 
tion. Prospects  are  secured  and  turned  over  to  the 
contributing  dealers  to  canvass.  The  usual  methods 
of  advertising  by  distributing  circulars  and  follow-up 
letters  are  pursued.  To  date  the  average  daily  at- 
tendance at  the  lectures  has  been  in  excess  of  200. 

The  dealers  under  whose  auspices  the  electric 
demonstration  is  conducted  are:  Wilson's  Electric 
Shop,  A.  S.  Tyler,  Foulke's  Electric  Shop,  F.  E.  New- 
berry Company,  and  Electric  Lighting  &  Supply 
Company. 


Joint   Exhibit   of   the    Electrical    Dealers    of   Los   Angeles   which    is   being   given   in  connection   with   the   Permanent   Exhibit  of  Household   Economics 

in   the  Express   Building 
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Educating  Women  for  the  Electrical  Home 

BY  MILLICENT   L.   SBAES 

(Manufacturing  labor-saving  appliances  does  not  make  women  use  them,  and  while  a  certain 
conservatism  in  the  human  mind  sometimes  tends  to  hinder  their  adoption  in  the  home,  the  same 
quality  tends  also  to  make  them  Indispensable  to  women  who  have  been  trained  to  use  them. 
In  this  connection  few  educational  campaigns  could  be  more  effective  than  the  type  of  course 
given  this  summer  by  Professor  Millicent  Sears,  formerly  head  of  the  School  of  Home  Econom- 
ics of  the  University  of  Nevada  and  State  Supervisor  of  Home  Economics  Education  for 
Nevada.— The  Editor.) 


The  electrical  home  idea  is  now  being  promoted 
by  the  universities.  One  of  the  features  of  the  in- 
struction in  Home  Economics  at  the  University  of 
California  summer  session  is  a  course  in  household 
management  which  includes  the  use  of  electrical 
labor-saving  devices  as  part  of  its  regular  routine. 

In  recognition  of  the  fact  that  the  efficiently 
managed  modern  home  necessarily  involves  a  famil- 
iarity with  these  devices,  arrangements  were  made 
to  secure  one  of  the  fraternity  houses  to  be  used  as 
a  demonstration  or  practice  house  during  the  sum- 
mer months.  Unfortunately  the  house  was  wired 
only  for  lighting,  but  by  means  of  many  two  and 
three-way  plug  sockets  the  necessary  appliances 
were  accommodated.  These,  which  were  all  lent  by 
the  Pacific  States  Electric  Company,  include  an  elec- 
tric range,  washing  machine,  ironer,  sewing  machine, 
ovenette  and  vacuum  cleaner,  as  well  as  all  the 
smaller  appliances — various  tj^es  of  electric  heater, 
a  coffee  percolator,  toaster,  electric  iron,  and  so  forth. 
The  interest  of  the  Berkeley  electric  fii-ms  was  shown 
by  the  fact  that  W.  E.  Knowles  of  the  Campanile 
Electric  gave  freely  of  his  time  and  effort  in  the  orig- 
inal placing  and  connection  of  the  equipment. 

Practical  Housekeeping 

A  few  students  live  in  the  house,  performing  all 
the  regular  duties  of  housekeeping,  including  clean- 
ing, washing  and  cooking,  with  the  aid  of  the  labor- 
saving  electrical  appliances.  In  addition,  large  regu- 
lar classes  assemble  in  the  house  for  practical  work. 
Each  of  the  half  dozen  students  will  bring  a  week's 
washing  and  put  it  through  the  complete  laundry 
process  with  the  electric  washing  machine,  ironer  and 


flat  iron.  Meanwhile  another  student  operates  the 
vacuum  cleaner,  while  still  others  cook  light  meals. 
Appetizing  stories  are  told,  by  the  way,  of  straw- 
berry shortcake  baked  in  the  electric  ovenette.  The 
whole  idea  is  to  conduct  a  genuinely  homelike  estab- 
lishment where  the  student  learns  to  handle  the 
actual  routine  of  daily  housekeeping  in  the  most  effi- 
cient way,  and  acquires  a  familiarity  with  modern 
methods  which  will  be  of  inestimable  value  to  her 
when  she  applies  them  either  in  her  own  home  or  in 
teaching. 

On  one  occasion,  as  part  of  their  required  work, 
the  entire  class  made  an  expedition  to  San  Francis- 
co's new  electrical  home,  inspecting  it  throughout, 
and  wrote  a  full  account  of  their  impressions. 

Learning  Repair  Work 

In  addition  to  the  household  routine,  the  house 
management  course  includes  special  lessons  and  dem- 
onstrations in  the  simple  wiring  requirements  of  the 
electrical  home,  the  connection  of  wires  to  plugs,  the 
replacement  of  fuses,  and  minor  repairs  which  the 
housewife  may  be  called  upon  to  handle  herself.  If  a 
fuse  is  blown  (and  occasionally  one  is  blown  delib- 
erately for  demonstration  purposes)  it  is  replaced  by 
a  member  of  the  class.  The  familiarity  thus  acquired 
with  electrical  appliances  accomplishes  a  great  work 
in  destroying  that  fear  or  distrust  of  electricity 
which  makes  some  women  so  reluctant  to  use  it 
freely  in  the  home.  It  is  noticed  that  many  of  the 
students  begin  by  being  afraid  to  handle  the  appli- 
ances, but  quickly  overcome  the  fear,  and  learn  to 
appreciate  the  increased  efficiency  of  the  method 
electrical. 
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Spreading  the  Electrical  Home  Idea 

The  class  consists  of  about  sixty  students  from 
all  parts  of  the  United  States.  They  may  be  roughly 
divided  into  three  general  classes :  the  younger  stu- 
dents, consisting  chiefly  of  brides,  or  freshmen  just 
entering  college  and  preparing  to  "keep  house"  in  an 
apartment;  the  more  mature  students,  who  are 
largely  teachers  from  various  schools  and  colleges, 
and  desire  to  bring  their  knowledge  up  to  date ;  a 
number  of  auditors,  mainly  local  housewives,  who, 
though  they  do  not  take  part  in  the  active  work  of 
the  class,  attend  the  meetings  regularly  for  the  pur- 
pose of  gleaning  new  ideas  and  short  cuts  in  house- 
hold management. 

The  idea  of  the  Practice  House  has  taken  root 
in  some  forty  educational  institutions  in  the  United 
States,  and  though  complete  electrical  equipment  is 
not  an  integral  part  of  all  of  them,  or  of  the  Home 
Economics  departments  as  a  whole,  the  natural  tend- 


The  class  in  cookery  works  in  an  electrically  equipped  kitchen,  using  in 
addition  to  an  electric  range,  the  electric  ovenette  shown  in  the  foreground, 
and  various   other   small   appliances. 

ency  is  of  necessity  in  that  direction.  The  Univer- 
sity of  Nevada,  for  instance,  has  just  installed  a  large 
electric  range  in  its  new  $80,000  Home  Economics 
building,  and  another  is  being  installed  in  a  small  but 
progressive  high  school. 

The  introduction  of  electrical  apparatus  into 
these  departments,  with  special  emphasis  on  their 
use,  marks  a  great  step  forward  in  the  promotion  of 
better  equipment  for  the  home.  The  bride  and  the 
young  student  just  starting  housekeeping  \rll  come 
to  consider  labor-saving  devices  as  indisiDensable  to 
the  properly  conducted  establishment;  the  teachers 
who  use  them  will  introduce  them  among  their  own 
students,  and  thus  spread  the  idea  in  new  and  ever- 
widening  communities;  and  the  experienced  house- 
wife watching  the  appliance  in  use,  acquires  a  new 
viewpoint  which  will  influence  her  household  buying 
in  the  future. 

Special  Significance  for  the  West 

In  the  West,  where  electric  powei-  is  compara- 
tively cheap,  even  isolated  ranches  up  in  the  high- 
lands are  constant  users  of  electricity,  especially 
when  they  are  located  near  streams.  On  many  of 
these  ranches  we  now  find  modern  electrical  devices 
even  in  the  home,  replacing  the  labor  of  the  farmer's 


wife.  Children  from  such  ranches,  when  they  get 
ready  for  high  school,  expect  the  electric  washer  and 
the  electric  stove  in  the  Home  Economics  class  room, 
just  as  children  of  a  decade  ago    had   to  find  wood 
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The  various  home-making  duties  are  assigned  to  different  groups  of  stu- 
dents in  rotation,  some  doing  the  laundry  work,  with  an  electric  washing 
machine,  ironer  and  flatiron,  while  others  clean  the  house  or  cook. 

stoves  in  order  to  duplicate  the  home  in  the  high 
school.  Teachers  are  now  realizing  that  if  they 
would  live  up  to  their  motto,  "To  prepare  the  girl  for 
the  kind  of  life  she  will  go  into,"  they  must  teach 
her  the  use  of  electrical  devices  and  conveniences. 

The  question  of  education  in  the  use  of  labor- 
saving  devices  is  especially  interesting  in  the  West, 
where  there  is  a  scarcity  of  help  and  where  the 
Avoman  naturally  welcomes  any  methods  which  will 
transform  household  drudgery  into  a  light  and 
smoothly-running  routine. 


liMllllllllllllllllltlil 


ENGINEERS  OF  YESTERDAY 

20.     Murdock. 

Do  you  know  that  the  inventor  of  the  slide-valve  and 
the  inventor  of  gas  lighting  are  one  and  the  same  man? 


0 


Diagram   of  the   "D"    slide  valve,   William   Murdock's 
most    important   invention    in  the    steam   engine   line. 

William  Murdock  (1754-1839)  in  early  life  was  a  mill- 
wright, but  the  momentous  turn  in  his  affairs  was  in 
1777,  when  he  entered  the  employ  of  Boulton  and  Watt 
at  Soho.  Rising  to  a  position  of  responsibility,  he  em- 
ployed his  genius  in  many  inventions.  We  read  of  an 
oscillating  steam  engine  in  1784,  a  steam  road  carriage 
in  1786,  and  later  of  a  steam  gun,  experiments  with 
compressed  air  and  a  proposed  rotary  engine. 
The  production  of  illuminating  gas  from  coal  was  per- 
haps his  greatest  work,  this  being  accomplished  in  about 
1792.  The  first  burners,  because  of  the  shape  of  the 
flames,  were  called  "the  cockspur"  and  "the  cockscomb." 
They  were  soon  followed  by  the  familiar  "batswing." 
His  most  important  invention  in  the  steam  engine  line 
was  in  1799.  This  was  the  "D"  slide-valve,  now  in  such 
common  use. 
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View   of   bungalows   in   the   residential   district   of  Atascadero,   where   the   electrical  home  idea  is  making  great  headway.     Almost  all  the  houses  are 

wired  with   convenience  outlets,   and   use    many    electrical    labor-saving    devices. 

Electrical  Progress  in  a  Model  Colony 

BY  SIDNEY  BEETHERTON,  JR. 

(In  the  agricultural  community,  where  electric  power  is  a  necessity  for  irrigation  and  other 
farm  purposes,  the  electrical  home  is  a  logical  and  normal  development.  The  following  story 
tells  of  the  contribution  made  by  electricity  to  the  growth  of  a  farm  community,  and  indicates 
the  progress  of  the  electrical  home  idea. — The  Editor.) 


The  Atascadero  estates,  forty  square  miles  in 
area,  are  located  half-way  between  San  Francisco 
and  Los  Angeles  in  San  Luis  Obispo  county.  They 
embrace  rich  and  fertile  valleys,  rolling  hills  and  a 
chain  of  mountains  on  their  western  side. 

In  1913  Mr.  E.  G.  Lewis  purchased  these  estates 
with  the  idea  of  founding  a  model  community  in 
which  the  city  would  be  developed  by  and  dependent 
upon  the  surrounding  agiicultural  land ;  a  community 
in  which  the  basic  idea  should  be  cooperation. 

Demand  for  Electricity  Exceeds  Supply 

Atascadero  and  the  coast  regions  about  are  fur- 
nished with  power  by  the  Midland  Counties  Public 
Service  Corporation,  a  subsidiary  of  the  San  Joaquin 
Light  &  Power  Coi-poration.  Due  to  the  colony's 
position  on  the  end  of  their  lines  and  the  last  three 
dry  years,  the  company  has  not  been  able  to  keep  up 
with  the  rapid  growth  of  the  section.  Every  effort  is 
being  made  by  them  to  cope  with  the  situation,  an 
article,  "Electrical  Development  in  the  San  Joaquin 
Valley,"  by  Mr.  A.  G.  Wishon,  in  the  May  15th  issue 
of  the  Journal  of  Electricity,  giving  a  very  compre- 
hensive idea  of  what  they  are  doing  in  the  way  of 
hydroelectric  development. 

Electricity  has  played  an  important  part  in  the 
development  of  this  colony.  All  the  buildings  hous- 
ing the  industries  are  modern  in  every  detail,  and  in 
nearly  every  case  electricity  is  used  as  the  motive 
power. 

Development  of  Industries 

To  handle  the  products  of  the  agi'icultural  lands, 
the  Caladero  Products  Company  was  incorporated 
and  one  of  the  finest  dehydrating  plants  in  America 
was  built.  In  the  dehydi'ating  plant  all  machinery 
is  motor-operated  and  so  arranged  that  a  minimum 
of  shafts  and  pulleys  is  used,  assuring  the  greatest 
possible  safety  to  employes.  The  coring,  washing 
machines  and  conveyors,  each  have  a  sepai'ate  motor 
with  the  starting  device  so  placed  that  the  foreman 
has  instant  control  of  his  machine  at  all  times.  Work 
is  seldom  if  ever  done  at  night,  yet  an  excellent  sys- 
tem of  lighting  has  been  installed. 


The  first  industry  to  be  established  in  Atasca- 
dero, along  other  than  agricultural  lines,  was  the 
Press,  which  publishes  the  Illustrated  Review.  The 
Rotogravure  Process,  used  in  the  printing  of  the 
Illustrated  Review,  is  essentially  an  electric  one. 
When  the  proper  material  to  make  a  page  has  been 
assembled,  it  is  photographed  by  the  use  of  large  arc 
lights.  From  the  negative  produced  here,  a  positive 
film  is  made  with  the  help  of  a  mercury  light.  This 
film  is  then  placed  on  a  copper  cylinder,  previously 
electro  plated,  and  the  photographs  etched  in  with 
acid.  These  cylinders  are  then  placed  in  the  large 
I'otogravure  press  and  the  page  printed.  The  newest 
addition  to  the  electrical  equipment  of  the  press  is 
a  large  melting  pot  for  linotype  metal. 

One  of  the  newest  firms,  the  Radio  Photo  Equip- 
ment Company,  is  building  an  electric  machine  for 
printing  post  and  business  cards  at  the  rate  of  600 
per  minute.  This  requires  an  extreme  intensity  of 
light'  focused  on  a  small  area  to  produce  instantane- 
ous action  on  the  sensitized  paper.  They  are  now 
working  on  an  addition  to  this  machine  that  will 
eliminate  the  slowness  in  drying  the  cards  after  they 
come  from  the  developer  and  are  washed. 


The  electrically  operated  washing  machine  in  the  dehydrating  plant 
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Here  was  one  instance  of  where  the  contractor- 
dealer,  with  the  aid  of  the  jobber  and  manufacturer, 
was  able  to  help  in  the  solution  of  a  light  and  heat 
problem. 

New  Building  Activities 

The  Mercantile  building,  which  houses  all  the 
stores  of  the  colony,  is  now  so  filled  that  the  original 
lighting  and  power  circuits  became  inadequate.  This 
necessitated  running  circuits  to  the  new  depart- 
ments, and  as  a  central  point  of  distribution  had 
never  been  planned,  it  was  necessary  to  install  a 
switch  and  meter  board,  controlling  all  the  circuits. 

The  newest  building  is  the  hospital,  opened  on 
August  first.     It  is  fully  equipped    with    electrical 


Etching  copper  cylinder,  Atascadero  Press.     The  newspaper  industry  was 
among  the  earliest  in  the  community  to  use  electric  processes. 

devices,  and  the  battery  of  six  sterilizers,  the  hot 
water  system,  the  dumb  waiter  and  the  laundry  are 
all  electrically  operated.  Convenience  outlets  have 
been  placed  in  every  room  for  heat  and  light  besides 
the  usual  call  and  telephone  connections. 

It  is  in  the  agricultural  districts  that  the  short- 
age of  power  is  felt.  People  whose  land  needs  irri- 
gating are  waiting  for  available  power  to  install 
motors  and  pumps.     It  is  in  this  district  that  the 


model  chicken  ranches  have  been  placed.  Their 
equipment  has  been  handicapped,  as  they  have  been 
forced  to  use  the  kerosene  incubators  and  brooders. 
Lack  of  power  is  also  holding  back  the  installation  of 
modern  machinery  for  alfalfa  cutting  on  some  of  the 
general  ranches. 

Electrical  Homes 

Though  the  majority  of  homes  here  are  small 
bungalows  of  five  and  six  rooms,  nearly  all  have  been 
wired  with  a  sufficient  number  of  light  and  conven- 
ience outlets.  This  is  the  result  of  an  educational 
campaign  carried  on  with  the  help  of  J.  Roth,  the 
architect,  and  the  general  contractors,  making  the 
owners  realize  that  proper  wiring  is  a  good  invest- 
ment and  a  necessity  rather  than  a  luxury-  In  each 
case  that  additions  have  been  made  to  the  original 
wiring  plan,  the  advertising  value  resulting  from  the 
satisfaction  of  the  owner  with  his  home  when  com- 
pleted has  more  than  repaid  any  time  and  effort 
expended. 

At  present  there  is  under  construction  a  house 
that  will  rival  the  Electrical  Home  in  St.  Francis 
Wood  in  San  Francisco.  In  addition  to  the  proper 
outlets  and  switches  there  is  to  be  a  vacuum  pump  in 
the  basement  with  hose  and  switch  connections  at 
several  points  in  the  house.  An  electric  refrigerating 
plant  is  to  be  installed,  and  the  house  is  to  be 
equipped  with  all  the  latest  household  electrical 
appliances. 

This  colony  has  no  gas  service  or  coal  for  fuel, 
and  wood  is  extremely  expensive.  As  a  result  most 
people  use  kerosene  for  cooking  but  are  having  their 
houses  wired  for  range  service,  awaiting  the  time 
when  the  power  company  can  take  on  this  load. 

Local  Service 

Through  the  solution  of  small  electrical  prob- 
lems, the  people  of  Atascadero  have  come  to  realize 
that  the  place  to  receive  electrical  service  is  at  their 
local  dealer's,  and  in  the  solution  of  the  larger  prob- 
lems the  hearty  cooperation  of  the  jobbers  and  man- 
ufacturers has  always  been  forthcoming.  This  co- 
operation has  built  up  a  real  electric  service,  which 
has  been  and  will  continue  to  be  an  important  factor 
in  the  development  of  the  community. 


The  upper  picture  shovs  a 
fine  grove  of  four-year-old 
trees,   and  the  lower  shows 
last  year's  bumper  peach 
crop  from  them.     The 
agricultural  activities  of  the 
community  demand  for 
irrigation  far  more  electric 
power  than  is  obtainable 
at  present,  though  new 
hydroelectric  developments 
will  soon  relieve  the  shortage. 
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The    laboratory    at    the    Benhara    Ice    Cream    Company's    plant.      Here    the 
cream  is  tested  for  butter  fat  content  and  brought  up  to  standard. 


The  40-gallon-per-hour  ice  cream  freezer  where  the  mixture  goes  through 
its   final   process  before  passing  to   the   hardening   room. 


Making  Ice  Cream  Electrically 

(Keeping  a  community  cool  in  summer  is  a  task  demanding  as  much  electricity  as  that  of 
keeping  it  warm  in  winter.  The  following  interesting  description  of  ice-cream  making  is 
typical  of  the  extent  to  which  manufacturing  plants  of  all  types  are  coming  to  depend  upon 
electric  power. — The   Editor.) 


Among  the  industries  in  the  San  Joaquin  Valley 
for  which  a  large  amount  of  electric  energy  is  used 
is  the  manufacture  of  ice  cream,  water  ices  and  sher- 
bets. One  of  the  largest  manufacturing  concerns  of 
this  character  in  the  West  is  located  at  Fresno — the 
Benham  Ice  Cream  Company,  which  was  established 
on  a  small  scale  in  1906,  and  this  year  will  have  an 
output  amounting  to  about  650,000  gallons.  Of  this 
amount,  approximately  250,000  gallons  will  be  dis- 
tributed in,  and  immediately  adjacent  to,  the  city  of 
Fresno,  through  nearly  every  confectioner's  store, 
grocery  store,  drug  store,  etc.  The  balance  is  shipped 
to  all  the  towns  and  suburban  stores  throughout  the 
San  Joaquin  Valley  and  in  the  mountains  to  the  east, 
so  that  a  person  may  travel  anywhere  throughout 
this  section  of  the  state,  whether  it  may  be  away  out 
in  the  oil  fields  or  the  west  side  grain  fields,  or  high 
up  in  the  Sierras,  and  procure  a  dish  of  "Benham's 
Ice  Cream,"  "made  electrically." 

Employing  Five  Thousand  Oows 

During  the  summer  the  plant  is  run  on  a  twenty- 
four  hour  basis,  and  4500  gallons  of  cream  is  used  per 
day,  representing  the  output  of  5000  cows.  The  peak 
load  for  this  summer  is  expected  to  be  6000  gallons 
of  ice  cream,  water  ices,  etc. 

The  surplus  cream  during  the  winter  months  is 
condensed  and  used  latei-  to  bring  the  butter  fat 
value  of  the  "mixtures"  up  to  the  required  percent- 
age by  mixing  with  the  fresh  cream  as  required. 
Part  of  the  surplus  is  sold  for  the  manufacture  of 
butter  and  cheese ;  and  it  might  be  interesting  to  note 
that  the  peak  load  of  the  ice  cream  factory  is  in  the 
summer  time  and  the  peak  load  of  the  cheese  manu- 
facture is  in  the  winter. 

It  is  reported  that  a  half -million  pounds  of  sugar 
is  required  by  this  plant  this  year  in  the  manufac- 


ture of  ice  cream,  ices  and  sherbets,  and  500  tons 
of  salt.  In  order  to  pack  the  product  for  delivery 
on  the  peak  load  day,  sixty  tons  of  ice  is  required, 
and  this  is  manufactured  within  the  plant.  The  daily 
"refrigerating  capacity"  of  the  plant  is  eighty  tons. 

How  Ice  Cream  Is  Made 

The  cream,  as  it  arrives  from  the  San  Joaquin 
Valley  Milk  Producers'  Association  creameries,  is 
fu'st  tested,  samples  being  taken  from  each  batch 
and  a  record  kept  of  the  butterfat  content,  and  suffi- 
cient cream,  condensed  during  the  dull  season,  is 
added  to  bring  the  test  to  standard.  For  the  purpose 
of  these  tests  a  very  elaborate  laboratory  containing 
equipment  costing  over  $3,000  is  maintained.  The 
enriched  cream  then  goes  to  a  large  mixer  on  the 
third  floor,  where  sugar  and  other  ingredients  are 
added,  and  the  "mix"  is  pasteurized.  The  mix  is 
then  di'awn  into  a  homogenizer  in  which  the  fat  glob- 
ules of  the  cream  are  broken  up,  making  the  mixture 
smooth  and  velvety,  after  which  it  is  drawn  off  into 
large  glass-enameled  holding  vats  of  5500-gallon 
capacity  each,  in  which  it  is  held  for  twelve  hours 
undergoing  the  process  of  ageing  and  ripening  in 
order  to  prepare  it  properly  for  freezing  into  cream 
of  uniform  texture  and  quality.  This  process  is  all 
on  the  second  floor. 

The  mixture  is  then  drawn  into  the  freezers  on 
the  first  floor.  There  are  four  100-gallon-per-hour 
freezers,  each  equipped  with  a  7y2-hp.  motor,  and 
twelve  having  a  capacity  of  40  gallons  per  hour  each, 
driven  by  2-hp.  motors.  These  freezing  machines 
are  not  such  as  most  of  us  would  picture ;  they  are 
not  built  on  the  principle  of  a  can  which  revolves  in 
ice,  but  consist  of  a  stationary  cylinder,  silver  lined, 
surrounded  by  an  air-tight  space  in  which  is  coiled, 
close  against  the  side  of   the  cylinder,  rectangular- 
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shaped  copper  pipes  through  which  the  brine  is  circu- 
lated sixteen  times  around  the  cyhnder  at  a  tempera- 
ture of  0°  F.  while  the  mixture  within  the  cylinder 
is  agitated  by  two  sets  of  paddles  which  rotate  with 
two  different  motions  similar  to  the  paddles  in  the 
common  home  freezer. 

The  flavoring  is  added  to  this  mixture  as  it  is 
drawn  into  the  freezers — a  specific  amount  being 
added  to  each  freezer  batch. 

The  cream  is  not  frozen  hard  in  these  freezers, 
but  is  di'awn  off  at  a  pasty  consistency  into  the  cans 
or  molds,  and  passed  immediately  into  the  hardening 
room  where  it  hardens  and  ages.  This  hardening 
room  is  kept  at  a  required  temperature  of  10°  or 
more  below  zero,  F.  by  means  of  a  current  of  air 
blown  against  ammonia  expansion  pipes,  and  in  here 


One  of  the  ammonia  compressors  where  the  ammonia,  expanding,   extracts 
heat  from  the  brine  used  as  a  refrigerant. 

the  cans  and  molds  are  left  for  four  hours  before 
they  are  ready  to  be  sent  out  for  distribution. 

Ices  are  prepared  in  the  mixers  on  the  third  floor 
and  drawn  from  there  direct  into  the  freezers;  also 
frozen  puddings.  The  punches  are  prepared,  as  a 
rule,  by  hand. 

Special  Equipment 

Containers  are  thoroughly  cleansed  and  steril- 
ized of  course  before  being  filled,  special  machinery 
being  used  for  this  purpose.  Centrifugal  brushes, 
through  which  streams  of  boiling  hot  water  are 
sprayed,  scour  the  cans,  after  which  the  cans  are 
placed  in  sterilizing  machines  where  they  remain  in 
boiling  water  for  one  minute ;  they  are  then  placed  on 
a  rack  where  they  dry  almost  immediately,  on  their 
way  to  the  freezing  room. 

The  company  operates  specially  built  trucks  for 
distributing  the  product  in  and  around  Fresno,  there 
being  twenty  of  these  vehicles  in  all,  part  of  which 
are  Walkers  and  part  are  General  Vehicle  Electrics, 
having  a  capacity  of  300  gallons  of  ice  cream  and  two 


tons  of  ice  and  salt.  Some  of  these  trucks  are  noth- 
ing less  than  refrigerating  rooms  on  wheels,  having 
brine  circulating  pipes  so  that  the  compartments,  in 
which  the  ice  cream  is  stored  for  delivery,  are  kept 
cool. 

The  company  operates  its  own  charging  outfit, 
using  a  motor  generator  set  for  the  purpose. 

The  company  does  not  deliver  beyond  the  im- 
mediate vicinity  of  the  city  of  Fresno  with  its  own 
trucks,  but  delivers  to  the  auto  stage  lines  and  ex- 
press service  systems  through  a  very  comprehensive 
schedule  under  which  dispatching  is  carried  on  prac- 
tically throughout  the  entire  twenty-four  hours;  in 
fact,  most  of  the  orders  come  in  from  the  Valley 
points  at  night. 

All  the  ice  and  salt  required  for  packing  is  de- 


Tanks   where   the   ice    cream    mixture    is    made,    and    held    over   to    ripen. 
It  is  frozen  to  its  final  state  in  a   special   freezing  room. 

livered  with  the  product,  the  ice  itself  being  manu- 
factured in  this  same  plant  and  crushed  by  two 
crushers  having  a  capacity  of  twenty  tons  per  hour. 
The  concern  also  distributes  cones  on  a  jobbing  basis, 
distributing  2,000,000  of  these  last  year. 

Besides  the  fifteen  employes  required  in  the 
office  and  order  rooms,  as  many  as  ninety-five  em- 
ployes are  required  in  the  factory  during  the  sum- 
mer. 

The  plant  contains  a  50-hp.  steam  boiler  for 
sterilizing  and  heating  purposes,  and  for  condensing 
the  milk  surplus.  Water  is  pumped  from  piivate 
wells  for  all  uses  in  the  plant.  The  principal  com- 
pressor is  di'iven  by  a  75-hp.  motor,  and  there  are 
two  small  ones  di'iven  by  25-hp.  motors.  There  are 
34  motors  in  all,  with  a  total  capacity  of  226  hp.,  and 
the  maximum  15-minute  demand  to  date  is  181  hp. 
One  of  the  most  novel  features  is  the  last  electric 
truck  which  has  been  equipped  with  a  complete  re- 
frigerating plant.  This  truck  has  two  product  com- 
partments and  is  equipped  with  an  electrically-driven 
system  instead  of  refrigerating  with  salt  and  ice. 
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The  use  of  electricity  in  the  ice  cream  plant 
facilitates  a  process  which  is  very  exacting,  and 
which  is  subject  to  very  heavy  demands  during  the 
rush  season,  and  requires  gi'eat  flexibility.  On  ac- 
count of  the  requirements  for  complete  sanitation 
individual  electric  diive  is  considered  the  only  satis- 
factory method,  and  the  owners  and  operators  of  this 
plant  find  absolutely  no  inconvenience,  in  fact,  they 
never  have  to  think  of  their  driving  apparatus  and 
are  free  to  give  all  their  attention  to  the  manufacture 
and  delivery  of  a  product  in  which  uniformity  and  re- 
liability are  particularly  to  be  desired. 

The  plant  represents  an  investment  of  over  a 
quarter  of  a  million  dollars,  and  it  is  said  that  it  is 
the  most  complete  and  largest  of  its  kind  west  of 
Chicago,  not  even  excepting  San  Francisco  and  Los 
Angeles  factoiies. 


form  9  feet  wide  by  16  feet  long  with  a  well  hole  of 
5  X  12  feet  in  the  center.  This  well  is  surrounded 
with  a  double  coil  of  one-inch  hot  water  circulating- 
pipes  placed  under  a  board  covering  two  feet  wide 
all  around  it.  Around  the  outside  of  the  brooder  is 
a  six-inch  fringed  billiard  cloth.  The  well  has  a 
cover  which  can  be  raised  or  lowered.  It  is  equipped 
with  a  ventilator  in  the  apex  or  center  controlled  by 


RAISING  CHICKENS  ELECTRICALLY 

BY    M.    S.    BARNES 

(Labor-saving  devices  on  the  farm  are  among  the 
most  important  contributions  \vhicli  electricity  has 
made  to  rural  progress.  Following  is  an  account  of 
a  plant  which  eliminates  practically  all  human  labor, 
and  accomplishes  efficiently  a  task  which  formerly 
could  only  be  undertaken  on  a  much  smaller  scale  and 
with  infinite  trouble. — The  Editor.) 

A  chicken-brooding  plant  said  to  be  one  of  the 
largest,  most  modern  and  scientific  in  the  world,  has 
been  built  by  J.  W.  Dobbins  of  Sebastopol,  California. 
It  is  so  scientifically  and  conveniently  arranged  that 
the  sei-vices  of  only  one  man  are  required  to  raise 
and  handle  thousands  of  chickens.  The  electrical 
features  of  these  modern  chicken  brooders  have  con- 
tributed so  much  to  their  success  that  a  new  field 
has  been  opened  up  for  further  practical  application 
of  electrical  appliances.  This  installation  should  prove 
very  interesting  to  power  companies  as  well  as  to 
manufacturers  and  electrical  contractors,  because  the 
large  number  of  Mazda  lamps  together  with  the  heat- 
ers and  motors  make  up  a  combined  load  which  is 
well  worth  while.  This  load  extends  over  a  period  of 
approximately  nine  months,  beginning  the  latter  part 
of  September  and  extending  into  June. 

At  the  present  time  Mr.  Dobbins  has  four 
brooder  houses.  One  is  20  x  130  feet  and  is  equipped 
with  a  16  x  20-ft.  four  compartment  brooder  for  tak- 
ing care  of  4,000  chickens.  The  other  three  houses 
are  20  x  100  and  have  9  x  16-ft.  single  compartment 
brooders,  each  capable  of  handling  1,500  chickens. 

The  brooders  are  the  acme  of  perfection,  and 
are  designed  and  built  entirely  on  new  principles. 
The  usual  principle  of  brooders  is  to  set  the  unit  of 
heat  at  a  central  point  and  place  the  chickens  about 
it,  or  to  set  it  in  a  long  line  brooder  and  have  the 
chickens  run  in  or  out  on  one  side.  These  principles, 
according  to  Mr.  Dobbins,  are  unscientific  in  that 
they  do  not  radiate  the  heat  so  as  to  cover  all  the 
chickens  at  one  time  with  an  even  and  uniform  tem- 
perature. The  new  principle  which  he  has  worked 
out  reverses  this  old  method,  and  instead  of  placing 
the  chickens  around  a  central  heating  unit  it  com- 
pletely surrounds  the  chickens  with  the  heat. 

All  the  brooders  in  the  three  smaller  houses 
are  similar.    They  are  constructed  in  a  rectangular 


Drinking  fountain,  window  blinds,  feeders  and  so  forth  are  all  automatic 
in  this  new  electrically  equipped  chicken  brooder,  and  only  one  man's 
labor  is  necessary  in  the  raising  and  handling  of  thousands  of  chicks. 

a  thermostat.  When  the  chicks  are  put  in  at  the 
start  they  are  kept  in  the  well  space  during  the 
entire  first  day.  The  next  day  they  are  allowed  a 
three-foot  space  all  around  the  brooder.  This  space 
is  enlarged  day  by  day  as  they  grow  older.  The 
feeding  during  the  first  two  days  is  done  in  the  well. 
The  brooder  in  the  larger  house  is  of  the  same  design 
except  that  it  is  larger  and  subdivided.  Each  of  the 
four  brooders  has  an  independent  hot  water  circu- 
lating system,  heated  by  the  latest  2-kw.  electrical 
heaters  which  have  been  developed  by  the  Edison 
Electi'ic  Appliance  Company.  They  are  all  equipped 
with  thermostats  which  maintain  a  remax'kable  even- 
ness of  temperature  in  the  brooders. 

Putting  the  chicks  to  bed  at  night  has  always 
been  a  problem,  but  this  difficulty  has  been  overcome 
in  a  very  novel  and  simple  manner.  Lights  have 
been  placed  around  the  inside  of  each  brooder  well. 
When  the  time  comes  to  put  the  chicks  to  bed  the 
attendant  simply  turns  oif  all  lights  except  those  in 
the  brooder.  Since  chicks  do  not  like  to  be  running 
around  in  the  dark  they  immediately  flock  into  the 
brooder  where  the  light  is  and  in  a  few  minutes  the 
lights  can  be  turned  out  and  all  the  chickens  will  be 
in  the  brooder.  Each  of  the  buildings  is  thoroughly 
lighted  so  that  the  houses  can  be  brilliantly  illum- 
inated in  the  morning  and  late  afternoon  in  order 
that  the  chicks  can  be  kept  busy  15  hours  a  day. 
There  are  115  40-watt  lights  in  the  four  buildings. 

The  drinking  water  is  supplied  by  new  principle 
fountains.  They  are  designed  to  fui-nish  fresh  run- 
ning water  constantly  and  at  the  same  time  are  auto- 
matically self-cleaning.  Each  fountain  is  equipped 
with  electric  lights  for  night  use.  The  lights  illum- 
ine the  rippling  surface  of  the  water  and  the  chicks 
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will  drink  where  otherwise  they  would  not.  Other 
conveniences  such  as  blinds  for  the  windows,  auto- 
matic feeders,  and  so  forth,  are  all  worked  out  so 
that  the  routine  involves  a  minimum  amount  of  time 
and  labor. 

The  water  supply  is  taken  care  of  by  a  5-hp. 
motor  controlled  bj^  a  float  switch.  This  automat- 
ically furnishes  an  abundance  of  water  at  all  times. 
Another  motor  is  used  for  the  feed  cutter.  Vacuum 
cleaners  are  used  to  pick  up  all  straw,  dust  and  dry 
droppings.  Each  house  is  supplied  with  a  stationaiy 
motor-driven  spraying  pump  and  whitewashing  ap- 
paratus equipped  with  a  sufficient  length  of  hose  to 
I'each  every  crevice  both  inside  and  outside  the 
building. 

The  electric  control  of  the  whole  plant  is  most 
thoi'ough  and  complete.  All  human  agencies  are 
eliminated  wherever  possible.  An  electric  bell  sys- 
tem is  so  arranged  that  an  alarm  is  sounded  if  the 
heat  or  lighting  fails  at  any  time. 

Offhand,  one  might  think  that  this  would  be  a 
very  expensive  system  to  operate,  but  such  is  not 
the  case.  During  the  worst  month  of  the  year  with 
a  new  batch  of  young  chickens,  the  cost  for  cui'rent 
will  not  exceed  $120.00.  Any  other  system  would 
require  more  help  in  addition  to  the  maintenance  of 
some  other  class  of  heating  and  lighting. 

The  plant  has  shown  a  remai'kable  record  for ' 
percentage  of  chickens  raised.    It  has  been  so  satis- 
factory that  the  owner  is  now  planning  on  another 
larger  and  more  elaborate  building. 

The  electrical  equipment  and  the  circulating 
water  system  were  furnished  and  installed  by  the 
J.  L.  Bone  Company  of  Sebastopol.  Due  to  the  show- 
ing of  this  plant  Mr.  Bone  expects  others  to  fall 
in  line. 


tures  finished  in  polychrome  and  gold  with  silk 
shades,  giving  the  lobby  the  quiet  elegance  of  a  pala- 
tial home. 

Opening  directly  off  the  lobby  is  a  beautifully 
appointed  lounge  and  ballroom  in  which  special  atten- 


ELECTRICITY  IN  A  MODERN  HOTEL 
APARTMENT  HOUSE 

(Newly  erected  buildings  in  up-to-date  cities  are 
becoming  more  and  more  notable  for  their  electrical 
equipment.  A  thoroughgoing  example  of  this  evi- 
dence of  progress  is  afforded  by  the  ne^  hotel  apart- 
ment house  described  below. — ^The  Editor.) 

The  installation  of  electric  ranges  exclusively  in 
the  new  Belvedere  Hotel  Apartments  in  Salt  Lake 
City  is  part  of  a  consistent  managerial  policy  by 
which  the  highest  possible  class  of  service  in  every 
department  is  rendered  to  the  patrons  of  the  estab- 
lishment. 

This  is  the  first  hotel  apartment  erected  in  Salt 
Lake  City,  and  will  have  one  of  the  largest,  if  not 
the  largest  single  installation  of  electric  ranges  in 
any  one  building  in  the  United  States. 

The  building  contains  147  apartments  in  each 
of  which  is  installed  a  beautiful  Westinghouse  2-19  B 
semi-automatic  electric  range  with  white  enamel  door 
and  splasher  to  harmonize  with  the  white  enamel 
finish  of  the  entire  kitchen. 

The  exterior  of  the  building  is  of  red  tapestry 
brick  trimmed  with  polychrome  terra  cotta  and  a 
gray  gi'anite  base.  The  lobby  walls  are  of  Caen 
stone,  black  and  gold,  marble  base,  black  and  white 
marble  floors,  elevator  doors  glazed  with  small  panels 
of  crystal  mirrors,  beautiful  candelabra  lighting  fix- 


At  the  left  is  a  partial  view  of  the  new  electrically  equipped  apartment 
house  in  Salt  Lake  City.  The  right  hand  picture  shows  one  of  the  modern 
electric   ranges   installed   in   each   apartment. 

tion  has  been  given  to  artistic  lighting.  A  billiard 
room  has  also  been  provided  for  patrons  at  a  cost  of 
approximately  $100,000. 

The  lighting  fixtures  for  all  apartments  are 
specially  designed  candelabra  chandeliers  of  various 
characters,  some  finished  in  silver  and  others  in  poly- 
chrome and  gold. 

The  building  is  steam  heated  from  a  central 
heating  plant  in  the  rear  and  is  also  equipped  with  a 
refrigerating  and  filtering  system,  electrically  op- 
erated. 

The  apartment  will  require  approximately  30 
kilowatts  for  lighting,  100  kilowatts  for  fuel  and  45 
horsepower  for  elevator  and  miscellaneous  power 
operations. 

Miller,  Wooley  &  Evans  of  Salt  Lake  City  were 
the  architects  and  the  building  was  erected  by  Vil- 
ladsen  Brothers,  Inc.,  general  contractors.  The  build- 
ing is  the  property  of  the  Mormon  Church,  but  is 
leased  and  operated  by  the  Ensign  Investment  Com- 
pany of  which  Dr.  J.  T.  Keith  of  Salt  Lake  City  is 
president. 

The  formal  opening  of  the  apartment  will  occur 
November  1. 


SWISS  MARKET  FOR  ELECTRIC  WASHING 
MACHINES 

With  the  ever  increasing  supply  of  electrical 
energy  furnished  by  the  development  of  Switzer- 
land's vast  resources  in  water  power,  consideration 
of  various  electrically  driven  household  appliances  is 
gi'owing  from  year  to  year.  Up  to  the  present  time 
the  use  of  washing  machines  in  Switzerland  has  been 
very  limited,  and  electrically  di'iven  machines  have 
been  utilized  only  in  public  laundi'ies.  A  local  manu- 
facturer of  sanitary  appliances  who  has  branches 
established  in  Paris  and  Antwerp  is  interested  in 
American  electric  washing  machines,  and  is  disposed 
to  undertake  the  representation,  being  of  the  opinion 
that  now  is  the  proper  time  to  introduce  these  appli- 
ances into  Swiss  households. 
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Manufacturing  Fun 


(In  the  amusement  park  as  in  no  other  place,  electricity  reigns  supreme  as  the  official  joy- 
maker.  The  story  of  its  work  in  this  capacity  at  Idora  Park,  Oakland,  California,  is  told  here 
in  some  detail,  showing  that  every  nook  and  comer  of  the  park  must  employ  some  sort  of  an 
electric  motor  to  make  it  a  success. — The  Editor.) 


The  older  scenic  railroad  is 
shown  in  the  backgroiind  and 
the  tower  which  supports  the 
whirling  airships  is  seen  in 
the   foreground. 


N  the  amusement  park  elec- 
tricity plays  a  different  role 
from  the  one  played  in  the 
factory,  in  the  mine  or  on  the 
farm.  In  this  one  capacity 
it  plays  the  role  of  fun- 
maker,  and  for  this  reason 
the  story  of  the  park  elec- 
trician has  a  distinct  human 
interest  touch. 

When,  on  a  flourishing 
holiday  afternoon,  L.  P.  Desi- 
mone,  Idora  Park  electrician, 
was  asked  to  tell  his  "behind 
the  scenes"  story,  he  led  the 
way  to  the  nucleus  of  the 
park,  a  small  green  power 
house.  Here  he  explained  that  the  power,  which  is 
furnished  by  the  Great  Western  Power  Company, 
comes  from  the  power  station  at  Fourth  Avenue 
Heights  in  East  Oakland  over  lines  which  also  cany 
power  to  the  factories  of  West  Berkeley.  Power 
enters  the  park  at  11,000  volts.  A  switch  at  the  en- 
trance makes  it  possible  to  shut  off  the  entire  supply 
in  case  of  any  serious  fire 
and  arrangement  for  con- 
nection with  a  neighbor- 
ing 11000- volt  line  makes 
it  possible  to  get  power 
from  this  source  in  case 
anything  goes  wrong 
along  the  line  regularly 
used. 

Three  Star  Delta,  6500- 
volt,  three-phase,  60-cycle 
transformers  step  the 
power  down  to  220  and 
110- volt  current  and  from 
here  it  is  distributed  to 
the  various  buildings  and 
concessions  for  lighting 
and  power  puiposes.  An 
economical  and  somewhat 
unique  practice  is  that  of 
taking  both  the  220  and 
110-volt  current  from  the 
same  bank  of  transform- 
ers. The  220-volt  is  taken 
fi'om  a  straight  tap  and 
then  the  110-volt  is  taken 

off  a  50%'  tap.  In  accordance  with  this  arrange- 
ment, all  current  used  in  the  park  is  rated  off  on  a 
220-volt  meter,  then  the  llO-volt  current  is  regis- 
tered on  a  llO-volt  meter  so  that  the  amount  of 
actual  220-volt  current  used  is  found  by  subtracting 
the  reading  of  the  llO-volt  meter  from  that  of  the 
220-volt  meter. 
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A    100-hp.    motor 


is   used   to   operate   the 
above 


Balancing  the  Load  — 

The  method  of  distribution  used  in  Idora  Park 
is  different  from  that  ordinarily  used  in  places  of 
this  sort  in  that  the  three-phase  current  is  carried 
direct  from  the  transformer  to  the  buildings  and  bal- 
anced through  the  wiring  there  rather  than  at  the 
power  house  between  the  various  buildings.  The 
electrician  states  that  in  this  way  each  building  is 
independent  so  that  any  trouble  which  may  occur  in 
one  does  not  entail  difficulty  by  unbalancing  the  load 
supplying  other  sections  of  the  park.  It  will  be  seen 
that  this  method  of  distribution  also  means  an  econ- 
omy in  wiring,  which  is  an  item  worth  considering 
when  fifty  or  more  buildings  and  concessions  are  to 
be  supplied. 
Economy  in  Wiring  — 

In  lighting  certain  small  buildings  and  conces- 
sions which  are  located  at  a  considerable  distance 
from  the  power  house,  it  is  found  more  satisfactory 
in  every  way  to  supply  the  point  only  with  220-volt 
•  current,  using  this  for  lighting  as  well  as  for  power 
pui-poses.  In  these  cases  the  motor  used  in  operat- 
ing the  concession  must  not  be  overloaded,  and  the 
current  for  lighting    is  taken  off    the  power  feeds. 

The  use  of  220-v.  current 
for  lighting  of  course 
entails  the  use  of  lamps 
which  are  more  expensive 
and  fragile  than  those 
ordinarily  used,  but  be- 
cause of  the  saving  in 
wire  and  because  a  high- 
er rate  is  charged  for  110 
than  for  220-volt  current, 
this  practice  has  been 
found  a  distinct  economy 
ivhen  conditions  above 
mentioned  are  true. 
The  Concession  — 

In  a  place  where 
power  is  used  at  as  many 
different  points  and  con- 
trolled by  as  many  differ- 
ent men  as  it  is  in  the 
amusement  park,  it  is 
necessary  to  work  out 
some  system  by  which 
the  manager  may  know 
just  how  much  power  is 
being  used  monthly  at 
each  point  and  whether  or  not  it  is  being  used  to 
the  best  advantage.  At  Idora  Park  a  book  is  kept 
in  which  are  drawings  of  every  building  and  con- 
cession in  the  park.  This  set  of  diagrams  includes 
every  wire,  every  motor  and  every  lamp  on  the 
grounds,  so  that  the  manager  at  his  desk  can  know 
where  everj^  bit  of  power  is  being  used. 


'Race   Thru   the    Clouds"    shown 
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Each  concession  is  furnished  with  an  individual 
meter  and  record  cards  are  given  the  men  in  charge 
of  the  operation  and  lighting  of  each  concession  and 
building.  In  keeping  the  lighting  record  the  man 
records  how  many  lights  are  turned  on  each  evening 
at  seven  o'clock,  how  many  at  eight,  and  so  on.  Under 
the  power  record,  he  records  every  time  the  motor  is 
turned  off  and  exactly  how  long  it  runs. 

It  is  found  that  this  practice  of  requiring  the 
[employes  to  keep  a  particularly  detailed  record  tends 
|to  make  them  more  careful  with  the  power  they  use. 
ley  are  not  liable  to  do  the  easiest  thing  and  turn 
3n  the  lights  in  and  around  their  building  at  six- 
thirty  or  seven  o'clock  when  they  know  that  an  exact 
[I'ecord  of  this  must  be  kept.  In  fact,  it  is  found  that 
this  practice,  along  -with  the  knowledge  that  every 
record  is  filed  in  the  manager's  office,  does  much  to 
Increase  the  operator's  interest  in  and  his  respect  for 
lis  work. 

Motors  Used  in  Operating  Concessions  — 

For  the  most  part  the  motors  used  in  operating 
concessions  are  three-phase,  220-volt,  of  one  of  the 
standard  makes.  Some  of  these  have  a  twenty-year 
record  of  continuous  and  satisfactory  service  behind 
them. 

The  largest  single  motor  on  the  grounds  is  that 
used  in  pulling  the  scenic  railroad  cars  to  the  top  of 
the  grade  from  where  they  start  their  dashing  "Race 
Thru  the  Clouds."  This  is  a  100-horsepower  Gen- 
eral Electric  motor  of  variable  speed.  The  cost  of 
operating  this  concession  is  forty  dollars  per  week, 
so  far  as  lighting  and  power  are  concerned.  A  fifty- 
horsepower  Westinghouse  motor  operates  the  older 
scenic  railroad,  and  one  of  the  same  size  and  make  is 
used  to  run  the  paddle  wheel  used  in  that  most  fas- 
cinating affair  which  bears  the  name,  "Over  the  Top." 
The  paddle  keeps  the  water  in  a  long  and  winding 
indooi'  ditch  moving  just  enough  to  carry  swan-like 
boats  past  various  war  time  scenes.  Then  by  means 
of  a  cable  these  boats  are  drawn  to  the  top  of  an 
incline  from  where  they  take  the  final  "shoot  the 
shoots." 

One  of  the  merry-go-rounds  is  run  by  a  fifteen- 
horsepower  Western  Electric  motor  and  the  other, 
which  bears  the  name  of  "The  American  Derby,"  is 
carried  round  by  a  seventy-five  horsepower  one  of 
General  Electric  make. 

The  most  thrilling  affair  on  the  grounds  is  the 
Airship  concession,  the  tower  of  which  is  shown 
in  the  small  illustration  above.  Airships  suspended 
on  long  arms  from  this  tower  whirl  round  and  round 
at  a  terrific  rate,  far  above  everything  else  in  the 
park.  Several  motors  are  used  in  operating  this  con- 
cession, six  of  which  are  three-phase,  220-volt 
non-standard  make.  A  fifteen-hoursepower,  direct 
current,  500-volt  Fairbanks-Morse  motor  is  also 
used.  This  is  a  remnant  of  the  earlier  days  when  a 
number  of  these  motors  were  obtained  from  St. 
Louis.  It  is  a  long  remembered  and  significant  fact 
in  the  park's  history  that  every  one  of  these  motors 
had  to  be  rewound  within  a  year  while  the  standard 
motors  which  have  been  used  are  still  doing  good 
work  after  twenty  years'  service. 


Purifying  the  Swimming  Tank  — 

The  water  from  the  swimming  tank  is  being  con- 
tinually filtered  under  the  supervision  of  the  State 
Board  of  Health.  The  water  runs  out  of  the  tank 
and  into  the  filter  house  by  the  force  of  gravity.  In 
the  filter  tanks  it  passes  through  three  grades  of 
gravel  and  is  then  pumped  through  big  pipes  back 
into  the  tank.  Two  fifteen-horsepower  motors  do 
this  work.  As  the  water  passes  out  of  the  filter 
house,  drops  of  chloride  gas  are  injected  into  the 
stream  at  the  rate  of  ten  to  the  minute.  This  treat- 
ment with  the  addition  of  alum  renders  the  water 
free  from  all  germs  so  that  scientific  tests  show  that 


The  scenic  boat  ride  which  is  the  feature  of  the  "Over  the  Top" 
concession  shown  here  is  made  possible  by  a  large  paddle-wheel 
operated  by  an  electric  motor.  The  new  American  Derby  merry- 
go-round  is  shown  in  the  foreground. 

it  is  a  great  deal  purer  than  drinking  water.  The 
filters  are  cleaned  twice  a  day  by  shutting  off  the 
water  from  the  tank  and  turning  in  water  from  the 
bottom  so  that  all  sediment  is  washed  to  the  top  of 
the  filter  tank  and  taken  off. 

The  man  in  charge  of  this  filter  is  required  to 
keep  a  log  book  which  tells  exactly  when  the  filters 
are  started,  how  much  chlorine  gas  and  alum  are 
used  and  how  often  the  filter  tanks  are  cleaned.  The 
water  is  tested  by  the  state  authorities  every  day. 

Early  Power  Supply  — 

When  Mora  Park  was  first  built  it  received  its 
entire  power  supply  from  the  street  car  line  which 
runs  past  the  grounds.  This  unique  condition  was 
true  because  the  park  was  started  and  is  owned  by 
the  traction  company  and  power  could  be  furnished 
more  cheaply  and  easily  in  this  way.  At  this  time 
the  direct  current  entered  the  park  at  500  volts.  One 
of  the  annoying  features  of  the  arrangement  was  the 
occasional  fifty  per  cent  reduction  of  the  power  sup- 
ply whenever  a  street  car  passed  by. 
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IJghting  the  Park  — 

In  accordance  with  the  original  dii'ect  current 
supply  the  first  lamps  for  lighting  the  park  were 
sti'ung  in  series  of  five.  The  original  wiring  in  the 
buildings  was  open  knob  and  tube,  but  now  this  has 
been  changed  so  that  all  buildings  are  equipped  ac- 
coi'ding  to  the  underwriters  specifications. 

A  tower  of  twelve  Western  Electric  Davis  flood 
lights  on  the  top  of  the  central  building  really  does 
the  practical  work  of  illuminating  the  park  grounds. 
When  all  other  lamps  in  the  park  are  turned  off,  it  is 
found  that  these  twelve  1000-watt  lamps  illuminate 
the  entire  park.  The  electrician  states  that  twenty- 
four  more  of  these  flood  lamps  will  be  added  to  the 
tower  next  year. 

An  18-inch  searchlight  with  a  seven-mile  range 
is  the  crowning  glory  of  the  tower.  Few  search- 
lights have  as  elaborate  a  history  as  this  one.  It  was 
taken  from  a  Spanish  man-of-war  which  was  sunk 
by  Dewey  in  Manila  Bay  and  was  sold  to  Mora  Park 
as  salvage  a  few  years  ago.  Being  part  of  the  equip- 
ment of  the  Spanish  government  the  searchlight  was 


of  course  manufactured  in  Germany.  A  100-volt 
direct  current  generator  and  a  twenty-five  horse- 
power motor  are  the  equipment  necessary  to  operate 
this  searchlight. 

A  most  festive  appearance  has  been  given  to  the 
park  by  coloring  the  lamps  which  outline  the  build- 
ings red,  green  and  amber.  These  lamps,  some  of 
which  have  been  in  use  for  the  past  fifteen  years, 
are  eight  candlepower  carbon  lamps,  220  volts. 
These  are  more  durable  and  consume  less  current 
than  the  regular  lamps  and  because  they  are  used 
more  for  show  than  for  actual  illumination  purposes, 
the  park  continues  to  use  these  eight  candlepower 
carbon  lamps  and  announces  that  it  is  always  an 
open  market  for  as  many  of  them  as  it  can  secure. 

Thus  the  story  of  the  amusement  park  electri- 
cian extends  from  one  end  of  the  grounds  to  the 
other  and  into  every  nook  and  corner.  Every  pleas- 
ure-giving arrangement,  from  the  most  thrilling- 
roller  coaster  to  the  delicious  hot  dog  is  made  pos- 
sible through  the  use  of  electricity  in  this,  its  fascin- 
ating fun-making  capacity. 


Mechanical  Analogs  in  Alternating  Currents 


BY  G.  R.   SHUCK 


(A  comparison  between  an  electrical  cycle  of  operations  and  a  corresponding  mechanical  pro- 
cess frequently  does  much  to  clarify  the  latter.  A  number  of  analogs  of  this  type,  of  which 
the  following  is  the  first,  have  been  prepared  by  a  member  of  the  electrical  engineering  staff 
of  the  University  of  Washington,  and  will  appear  serially  in  these  columns. — The  Editor.) 


Practically  all  electrical  phenomena  may  be  du- 
plicated in  certain  mechanical  mechanisms,  and  the 
operation  of  the  latter  can  more  easily  be  understood 
than  the  unseen  forces  at  work  in  electrical  appara- 
tus. Some  of  the  fundamental  laws  of  alternating 
currents  may  by  this  means  be  more  clearly  shown  to 
those   who   are   not   satisfied 

with  the  conception  gained  by  -f" 

mathematical  formulae  alone. 

The  Condenser 

In  the  system  shown  in 
Fig.  1,  C  is  a  cylindrical  cham- 
ber divided  into  two  equal 
parts,  A  and  B,  by  an  elastic 
membrane,  M,  such  as  rubber. 
The  pipes  P  and  P^  through 
valves  V  and  Vj  lead  to  two 
pressure  tanks.  The  pipe  F^ 
containing  valve  V^  connects 
the  two  sides  of  the  chamber 
together,  as  shown  in  the  fig- 
ure. The  whole  system  includ- 
ing only  half  the  tanks  is  filled 
with  some  incompressible  fluid 
without  appreciable  weight. 
The  tank,  T,  is  subjected  to 

some  pressui-e,  say  thirty  pounds  per  square  inch, 
and  tank  T^  some  lower  pressure,  say  ten  pounds 
per  square  inch,  by  means  of  some  compressible  gas 
such  as  air. 

When  valves  V  and  V,  are  opened,  a  pressure  of 
twenty  pounds  is  exerted  upon  the  elastic  membrane 
M,  which,  under  the  strain  of  pressure,  will  be  dis- 


torted into  the  shape  shown  by  the  dotted  line,  caus- 
ing a  momentary  flow  of  the  fluid  into  B  and  out  of 
A;  the  amount  of  flow  depending  upon  the  amount 
which  the  membrane  M  will  stretch,  and  the  amount 
of  pressure  exerted  on  it.  Upon  closing  valves  V 
and  Vi  there  will  still  exist  the  difference  of  pressure 


? 


ng.i  ^- 


Diagram    illustrating   the   mechanical    parallel   of  the  operation  of     an  electrical   condenser. 


between  the  two  halves  of  the  vessel,  and  the  mem- 
brane M  will  remain  distorted.  If  the  valve  V  is 
now  opened  there  will  be  a  flow  of  fluid  from  chamber 
B  to  A,  until  there  is  no  difference  of  pressure  be- 
tween the  two  chambers  and  the  membrane  will  re- 
turn to  its  original  unstrained  position. 

In  the  system  shown  in  Fig.  2,  A  and  B  are  two 
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metallic  plates  separated  by  some  insulator,  such  as 
rubber,  air,  or  paper.  The  conductors  W  and  Wj, 
through  switches  S  and  Sj,  lead  to  the  terminals  of  a 
storage  battery,  and  W,  and  Wg  connect  a  resistance 
K  across  the  two  plates  through  the  switch  S,  as 
shown  in  the  figure.  When  the  switches  S  and  S^ 
are  closed  the  electrical  pressure  of  the  battery  is 
exerted  between  the  two  plates,  the  insulating  ma- 
terial between  the  two  plates  receives  a  charge  of 
electricity,  causing  a  momentary  flow  of  current 
through  the  conductors  W  and  Wj,  the  amount  de- 
pending on  the  character  of  the  insulating  material 
and  the  electric  pressure  exerted  upon  it.  Upon 
opening  switches  S  and  Sj,  there  will  still  exist  the 
difference  of  pressure  between  the  two  plates,  and 
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Diagram  illustrating  the  cycle  of  operations  in  a  condenser 

the  insulating  material  will  remain  charged  and  un- 
der electric  stress.  If  the  switch  Sj  is  now  closed, 
there  will  be  a  flow  of  electricity  through  the  resist- 
ance R  until  there  exists  no  difference  of  electrical 
pi'essure  between  the  two  plates,  and  no  electric 
stress  in  the  insulating  material. 

The  foregoing  cycle  of  operations  shows  in  a 
general  way  the  similarity  of  the  two  systems;  the 
one,  a  mechanical  mechanism  following  the  laws  of 
mechanics ;  the  other,  an  electrical  mechanism,  called 
a  condenser,  following  the  laws  of  electric  circuits. 
A  more  detailed  comparison  will  show  more  clearly 
all  the  characteristics  of  a  condenser  and  its  be- 
havior. 

1.  The  two  tanks  supply  mechanical  pressure  measured 
in  pounds  per  square  inch,  analogous  to  the  stoi-age  battery 
supplying  electrical  pressure  in  volts. 

2.  The  two  halves  A  and  B  of  the  cylindrical  vessel  are 
analogous  to  the  two  plates  A  and  B  of  the  condenser. 

3.  The  membrane  M,  separating  A  and  B,  is  analogous 
to  the  insulating  material  between  the  plates,  and  is  called 
the  dielectric. 

4.  The  quantity  of  fluid  which  flows  through  the  pipes 
P  and  Pi  is  proportional  to  four  conditions:  (1)  the  capability 
of  the  membrane  to  stretch  under  pressure,  (2)  the  amount 


of  pressure  applied,  (3)  the  thickness  of  the  membrane,  (4) 
the  area  of  the  membrane. 

Let  K  =  a  measure  of  the  capability  of  the  membrane 
to  stretch 
t  =:  the  thickness  of  the  membrane 
s  =  the  area  of  the  membrane 
e  =  the  pressure  per  unit  area  on  the  membrane. 

The  quantity  of  fluid  flowing  through  the  pipe  is  pro- 
e.k.s.  k.s. 

portional  to .    The  term is  a  quantity  pro- 

t  t 

portional  to  the  ability  or  capability  of  the  membrane 
M  to  be  stretched  by  given  pressure.  The  quantity 
of  electricity  which  flows  through  the  conductors  W 
and  Wj  is  also  dependent  upon  four  conditions:  (1) 
the  electrical  permeability  of  the  dielectric  which 
varies  with  different  materials,  called  specific  induc- 
tive capacity,  (2)  the  amount  of  electrical  pressure 
applied,  (3)  the  thickness  of  the  dielectric,  (4)  the 
area  of  the  dielectric  or  one  of  the  plates. 

Let  K  =  the  specific  inductive  capacity  X  .08842  X  10" 
t=:the  thickness  of  the  dielectric  in  centimetei's 
s  =:  the  area  of  the  dielectric,  or  one  of  the  plates 

in  square  cm. 
e  =  the  electromotive  force  in  volts 
c  =  the  capacity  of  the  condenser  in  micro  farads 
The  quantity  of  electricity  in  coulombs  = 

k.s 

-^-  X  e  X  10-=  =  c  X  e  X  lO"". 
t 


k.s 


The  quantity 


is   the   capacity  (c)  of   the  con- 


denser expressed  in  micro  farads,  and  is  the  measure 
of  the  capability  of  the  condenser  to  retain  a  charge 
of  electricity  at  a  given  pressure.  In  mechanics  the 
coefficient  of  elasticity  is  a  measure  of  the  pressure 
applied  to  produce  a  given  distortion.  Hence  the  re- 
ciprocal of  the  coefficient  of  elasticity  is  a  measure  of 
the  amount  a  substance  will  be  distorted  under  a 
given  pressure,  and  bears  the  same  relation  in  me- 
chanics as  does  specific  inductive  capacity  in  electric 
circuits.  Consequently  the  coefficient  of  elasticity  in 
mechanics  bears  the  same  relation  as  does  specific 
elastance  of  a  substance  in  electric  circuits. 


COOKING  BY  ELECTRICITY 

The  extent  to  which  the  development  of  the  elec- 
trical home  will  increase  the  business  of  the  power 
company  is  shown  in  the  announcement  which  accom- 
panied the  recent  hearing  of  the  Bay  Point  Light 
and  Power  Company's  application  to  increase  its 
rates. 

At  this  time  W.  S.  Van  Winkle,  president  of  the 
company,  testified  before  the  California  State  Rail- 
road Commission  that  ten  per  cent  of  the  company's 
gross  revenue  was  derived  from  the  sale  of  electric 
energy  for  cooking  purposes.  The  company  which 
operates  in  the  towns  of  Bay  Point  and  Clyde,  Contra 
Costa  county,  is  very  much  in  favor  of  the  electric 
cooking  idea  and  is  proud  to  state  that  this  is  the 
greatest  revenue  percentage  from  cooking  on  record. 
This  goes  to  show  that  the  housekeepers  of  the  West 
are  keeping  pace  with  the  men  of  industry  in  apply- 
ing electricity  to  every  phase  of  home  and  business 
life. 
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Steam  Power  Plant  Tests — III. 


BY   H,    L.    D.OOLITTLE 


(Following  is  the  third  and  last  instalment  of  data  compiled  from  a  number  of  important  tests 
made  at  a  large  steam  power  plant.  The  author  is  steam  power  plant  specialist  with  the 
Southern  California  Edison   Company. — The  Editor.) 


Ratio  of  Oil  and  Steam  Pressures  — 

A  short  run  was  made  to  determine  the  effect 
of  varying  steam  pressure  on  the  steam  and  oil  pres- 
sures at  the  burner.  Pressure  gauges  were  installed 
on  the  burner  side  of  the  regulating  valves  so  as  to 
give  the  actual  pressure  of  the  oil  and  steam  at  the 
burner  tip. 

The  accompanying  chart  shows  the  results  of 
simultaneous  readings  of  the  pressures  on  the  steam 
and  oil  headers  and  also  the  pressures  of  the  steam 
and  oil  at  the  burner.  During  this  test  the  steam 
header  pressure  was  varied  while  all  other  regulating 
valves  were  left  unchanged.  These  curves  show  very 
clearly  that  with  an  inside  mixing  burner,  such  as 
the  Hammel,  the  oil  pressure  at  the  burner  is  affected 
to  a  great  extent  by  any  change  in  the  steam  pres- 
sure. 

The  boiler  test  made  on  1/4/15  consisted  of 
three  runs  made  with  different  ratios  of  steam  and 
oil  header  pressures.  These  pressures  on  steam  and 
oil  headers  were  respectively,  148  lb.,  50  lb. ;  122  lb., 
41  lb.;  102  lb.,  41  lb.  The  combustion  during  these 
tests  appeared  to  be  practically  constant  as  the  CO, 
varied  only  .32%.  There  was  also  very  little  differ- 
ence noted  in  the  boiler  efficiency  showing  that  varia- 
tion in  oil  and  steam  pressure  ratios,  within  certain 
limits,  have  practically  no  effect  on  efficiency. 

Radiation  Test  — 

On  3/24/15  a  six-hour  run  was  made  to  deter- 
mine the  amount  of  oil  required  to  keep  up  full  steam 
pressure  with  the  boiler  cut  off  of  the  header.  In 
this  test  a  small  burner  having  an  oil  slot  %-in.  wide 
was  used.  This  burner  was  operated  at  intervals  as 
required  to  keep  the  boiler  pressure  within  the  limits 
of  199  to  212  lb.  It  was  required  to  operate  the 
burner  a  total  of  2  hours  and  57  minutes  out  of  the 
six  hours  and  there  was  used  223  lb.  of  oil  or  an  aver- 
age of  37  lb.  of  oil  per  hour.  This,  therefore,  repre- 
sents the  radiation  losses  on  boilers  kept  up  to  header 
pressure  but  not  delivering  any  steam.  It  is  evident 
that  the  radiation  loss  would  be  somewhat  greater 
than  this  with  the  boiler  operating  under  normal  con- 
ditions on  account  of  the  higher  furnace  temperature. 

Swinging  Load  — 

On  3/18/15  a  seven-hour  test  was  made  on  one 
boiler  to  determine  the  efficiency  of  a  fluctuating 
load. 

During  this  test  the  load  varied  from  approxi- 
mately 90%  to  140%  of  rating  and  for  42  minutes 
during  the  noon  hour  the  fires  were  shut  down  com- 
pletely. The  results  of  this  swinging  load  test  show 
that  the  boiler  efficiency  was  approximately  8% 
lower  than  the  combined  efficiency  of  boiler  and  econ- 
omizer, and  approximately  6%  lower  than  the  corres- 
ponding efficiency  obtained  imder  normal  operation. 


Starting  Up  Cold  — 

In  order  to  determine  the  amount  of  oil  required 
to  bring  a  cold  boiler  up  to  header  pi'essure,  a  run 
was  made  on  1/13/15  on  a  boiler  that  had  been  shut 
down  for  48  hours. 

The  water  in  this  boiler  just  before  the  test  was 
at  a  temperature  of  148°.  The  boiler  was  brought 
up  to  header  pressure  in  62  minutes  after  the  time  of 
starting  and  during  the  period  1,497  lb.  of  oil,  or 
190  gallons,  were  burned.  It  was  also  noted  that  the 
water  in  the  gauge  glass  rose  71/2  in.  from  the  time 
of  starting  until  the  time  of  obtaining  header  pres- 
sure. The  pressure  in  the  boiler  started  to  rise  25 
minutes  after  the  beginning  of  the  test. 
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Chart  showing  the  results  of  simultaneous  readings  of  the  pressures  on  the 
steam  and  oil  headers  and  also  the  pressures  of  the  steam  and  oil  at 
the   burners. 

Hot  Water  to  Economizers  — 

In  this  test  it  was  endeavored  to  show  the  effect 
of  hot  water  entering  the  economizer  on  the  rise  of 
temperature  of  the  feed  water  in  the  economizer. 
The  average  temperature  rise  in  the  feed  water 
through  the  economizer  was  80°.  Although  the  tem- 
perature rise  to  the  economizer  was  not  found  to  vary 
with  the  load  on  the  boiler  in  any  regular  manner, 
the  rise  obtained  during  this  test  appears  to  be  lower 
than  that  which  would  be  obtained  under  normal 
conditions. 

Test  of  No.  1  and  No.  2  Units 

In  the  test  of  the  No.  1  and  No.  2  units,  the  15- 
ton  platform  scales  were  used  to  weigh  the  water 
supplied  to  the  boilers.  As  there  was  only  one  set 
of  scales  available,  the  Worthington  water-weighers 
had  to  be  relied  upon  to  measure  the  condensate  re- 
turned from  the  turbines.  In  this  way  it  was  in- 
tended to  obtain  the  steam  used  by  the  steam  driven 
auxiliaries  by  subtraction,  the  make-up  water  and 
condensate  from  the  total  water  fed  to  the  boilers. 
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However,  as  before  stated,  it  was  found  that  the 
water  weighers  gave  very  unreliable  results  although 
they  were  calibrated  before  the  test  was  made,  con- 
sequently it  was  impossible  to  determine  either  the 
auxiliary  steam  or  the  water  rates  of  the  turbine 


with  any  reasonable  degree  of  accuracy.  The  figures 
for  condensate,  make-up  water  and  steam  from  auxil- 
iaries on  the  data  sheets  have  therefore  been  ques- 
tioned as  these  quantities  were  obtained  from  the 
meter  readings. 


Problem  Course  in  Electricity 


BY   H.    H.    BLISS 


(The  working  out  of  a  practical  problem  does  more  to  fix  an  electrical  law  in  the  mind  than 
prolonged  theoretical  reading.  The  following  article,  the  third  of  the  series  by  the  supervisor 
of  the  department  of  vocational  education  of  Nevada,  takes  up  voltage  drop  and  other  charac- 
eristics  of  series  circuits,  and  concludes  with  a  number  of  practical  problems  involving  a  use  of 
the  principles  discussed. — The  Editor.) 


SERIES  CIRCUITS 

Three  Special  Laws. — In  solving  problems  re- 
lated to  circuits  in  which  the  same  current  goes 
through  several  parts  in  succession  we  must  keep 
clearly  in  mind  the  three  forms  of  Ohm's  Law  as 
well  as  the  three  special  laws  of  simple  series  cir- 
cuits: (1)  The  number  of  amperes  at  any  instant  is 
the  same  in  every  part  of  the  circuit ;  (2)  The  resist- 
ance of  a  series  circuit  is  equal  to  the  sum  of  the 
resistances  of  the  several  parts;  (3)  The  pressure 
applied  to  a  series  circuit  is  equal  to  the  sum  of  the 
voltages  across  the  several  parts.  Note  also  that 
Ohm's  Law  applies  to  the  circuit  as  a  whole:  Volts 
applied  to  circuit  ^  amperes  X  total  ohms. 

As  an  example  of  this  sort  of  circuit,  take  the 
connection  of  a  telephone  transmitter  in  a  "local  bat- 
tery set."  (The  instrument,  shown  in  Fig.  A,  has  a 
variable  resistance,  for  when  sound  waves  shake  the 
flat  plate  behind  the  mouthpiece  the  carbon  grains 
in  the  box  at  the  rear  are  alternately  pressed  and 
released.  Carbon  has  the  peculiar  property  of  greatly 
lowering  in  contact  resistance  when  the  surfaces  of 
the  granules  are  squeezed  together.)  The  transmit- 
ter is  connected  through  three  wires  and  a  coil  to  a 
3-volt  battery  (2  dry  cells). 


Figure  A.     A  diagram   showing  the  connection  of  a  telephone  transmitter 
in   a   "local  battery  set." 

Assuming  that  the  coil  has  1.1  ohms  resistance 
and  each  of  the  three  wires  .1  ohm,  what  is  the  re- 
sistance to  which  the  battery  voltage  is  applied  when 
the  transmitter  has  40  ohms?  What  current  flows 
in  the  coil?    in  the  transmitter?   What  pressure  is 


applied  to  the  coil?  Adding  resistances,  .3  +  1.1  +  40 
=~-  41.4  ohms;  current  =  3/41.4  ^  .0724  ampere. 
This  is  the  current  at  that  instant  in  the  transmitter 
and  also  in  the  coil,  for  they  are  in  series.  The  pres- 
sure across  the  coil  is  .0724  X  1-1  =  .0796  volt. 

Other  Examples. — A  21  candle  power  automobile 
lamp  is  built  to  take  3.5  amperes  from  a  6  volt  bat- 
tery.   If  it  is  desired  to  operate  this  lamp  on  a  112 
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Figure  B.  A  diagram  of  a  216-volt  generator  which  sends  current  through 
two  line  wires  of  3  ohms  each,  a  resistance  of  20.5  ohms,  and  a  heater  of 
27.5  ohms. 

volt  house  lighting  circuit,  what  resistance  must  be 
inserted  in  series?  Lamp  resistance  =  6/3.5  =  1.7 
ohms.  Total  resistance  needed  =  112/3.5  =  32  ohms. 
As  a  check  on  the  work,  note  that  the  voltage  across 
the  lamp  ~-  3.5  X  l-^  =:  6 ;  that  across  the  resist- 
ance =r  3.5  X  30.3  =  106 ;  adding  these  voltages  we 
get  112. 

The  216  volt  generator  in  Fig.  B  sends  current 
through  two  line  wires  of  3  ohms  each,  a  resistance 
of  20.5  ohms,  and  a  heater  of  27.5  ohms.  Find  the 
reading  of  the  voltmeter,  V.  The  circuit  resistance 
is  54  ohms,  and  hence  the  current  =  216/54  =  4  am- 
peres; the  pressure  needed  to  force  4  amperes 
through  20.5  ahms  is  82  volts,  which  is  the  reading 
of  the  meter. 

For  street  car  lighting  the  voltage  used  is  gen- 
erally 550,  and  hence  five  110  volt  lamps  are  con- 
nected in  series  in  each  lighting  circuit.  If  each  has 
500  ohms,  the  current  is  550/2500  X  -22  ampere.  If 
now  one  lamp  is  replaced  by  one  of  higher  candle- 
power  which  normally  takes  1.34  amperes  at  110 
volts,  what  current  will  flow  and  how  will  the  voltage 
be  distributed?  The  new  lamp  has  110/1.34  =  82 
ohms ;  total  for  the  circuit  =  82  -f  4  X  500  =  2082. 
Current  =  550/2082  =  .264  ampere.  Voltage  across 
the  new  lamp  =  .264  X  82  =  21.7;  across  each  of 
the  others  it  is  .264  X  500  =  132  volts.  The  four 
lamps  will  quickly  burn  out,  and  the  new  lamp  will 
in  the  meanwhile  give  practically  no  light.     A  com- 
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plete  check  on  the  sohition  is  obtained  by  adding  the 
voltages:  21.7  +  4  X  132  =  550—. 

Drop  in  Pressure. — Imagine  a  long  horizontal 
line  of  pipe  full  of  water,  with  a  pump  trying  to  force 
water  in  at  one  end  (call  it  end  A)  and  a  closed  valve 
at  the  other  end  (B).  A  simple  test  with  pressure 
gages  or  manometers  shows  that  the  water  pressure 
is  exactly  equal  at  A  and  B  as  long  as  no  water  flows. 
But  if  the  valve  at  B  is  opened  a  little,  the  pressure 
gage  there  immediately  reads  lower  than  the  gage  at 

A.  There  is  a  "pressure  di-op"  along  the  pipe  due  to 
the  flow  of  water.  If  the  flow  increases  the  "drop" 
becomes  greater,  that  is,  the  difference  between  the 
pressures  at  A  and  B  depends  upon  the  rate  of  flow 
of  the  water. 

In  an  analogous  waj^  the  voltage  between  a  trol- 
ley wire  and  the  track  is  exactly  the  same  at  the  far 
end  of  the  line  as  the  power  house,  so  long  as  no  cur- 
rent flows.  But  as  soon  as  current  starts  in  the  line, 
the  pressure  at  the  distant  point  drops  below  the 
generator  voltage,  and  the  amount  of  the  drop  is 
proportional  to  the  number  of  amperes. 

This  is  readily  understood  by  referring  to  Fig. 

B.  When  4  amperes  flow  it  must  take  12  volts  to 
di'ive  the  current   through   one   line  wire  (4X3  = 

12),  82  volts  to  drive  it  through  the  resistance  coil, 
110  volts  to  drive  it  through  the  heater,  and  12  more 
for  the  return  wire.  The  sum  of  these  figui'es  is  216, 
the  generator  voltage.  Obviously  if  24  volts  are  re- 
quired to  get  the  current  through  the  line,  the  pres- 
sure aci-oss  the  load  (heater  and  coil)  is  24  volts 
lower  than  that  at  the  generator. 

If  the  resistance  coil  is  removed  and  the  upper 
wii'e  connected  to  the  heater,  the  total  resistance 
becomes  33.5  ohms  and  the  current  6.45  amperes. 
The  drop  in  the  line  becomes  6.45  X  6  ohms  =  38.7 
volts,  leaving  only  177.3  at  the  load. 

Rule:  The  line  drop  (or  difference  between 
voltage  at  generator  and  that  at  load)  =  amperes  X 
total  line  resistance  (both  wires). 

Example. — The  motors  of  an  intei'urban  train 
take  different  amounts  of  current,  depending  upon 
the  speed,  gradient,  etc.  If  the  voltage  at  the  power 
house  is  1230,  the  resistance  of  the  trolley  wire  1.2 
ohms,  and  that  of  the  track  .6  ohm,  what  is  the 
voltage  at  the  train  when  it  takes  0  amperes?  20 
■amperes?  70  amperes?  Line  drop  =  1.8  X  current, 
or  0,  36  and  126  volts  in  the  three  cases,  leaving 
train  voltage  1230,  1194  and  1104  volts. 

Answers  to  Second  Problem  Set 

11.  60,000  ohms. 

12.  (a)  9/.006  =  1500  amperes;  (b)  (Deleted  by  Cen- 
sor). 

13.  Amperes  X  ohms  —  .0221  volts  =  22.1  millivolts. 

14.  .040/.000032  =  1250  amperes. 

15.  Resistance  =  108/.735  =  147  ohms;  8.5  X  147  = 
1250  volts. 

16.  The  voltage  was  at  least  105  volts. 

17.  Resistance  =  220  -H  1/4  =  880  ohms.  (Note  that 
dividing  by  1/4  is  not  the  same  as  dividing  by  4).  550/880  = 
.625  ampere. 

18.  55  ohms;  80  ohms;  256  ohms. 

19.  240/.0062  =  38,700  ohms. 

20.  If  3  gallons  per  second  pass  one  point,  the  same 
amount  must  pass  every  other  point  in  the  same  time,  or 
else  there  would  be  an  accumulation  or  a  deficiency  of  water 
somewhere  in  the  circuit.     Hence  the  answer  is  "Yes." 

21.  30  and  32  volts. 

22.  13.4  and  14.3  mil-amperes. 


Third  Problem  Set 

23.  No.  30  copper  wire  is  listed  as  having  103  ohms 
per  thousand  feet.  What  is  the  resistance  of  one  foot?  of 
670  ft.  ? 

24.  Fifty  lamps  are  connected  in  series.  One  takes  6.6 
amperes;  what  does  the  next  one  take?  The  pressure  across 
each  lamp  is  37  volts  and  the  current  leaves  the  substation 
at  1880  volts.  What  is  the  resistance  of  the  line  and  of  each 
lamp  ? 

25.  What  are  the  "ohms  per  thousand  ft."  of  a  wire  in 
which  there  is  a  drop  of  4  volts  when  8.7  amperes  flow 
through  a  piece  230  ft.  long? 

26.  The  safe  current  for  a  certain  piece  of  apparatus 
of  8.5  ohms  resistance  is  6.7  amperes.  What  must  be  done  if 
it  is  to  be  used  on  a  215  volt  line? 

27.  A  certain  house  is  supplied  with  lighting  current 
at  218  volts.  It  is  desired  to  use  110  volt  lamps,  as  they  last 
better  than  220  volt  lanrrps.  Hence  at  each  outlet  two  sockets 
are  connected  in  series.  What  is  the  result  of  using  a  202 
ohm,  110  volt,  lamp  in  one  socket  and  a  475  volt  lamp  in  the 
other?     (Find  current  and  voltage  for  each  lamp.) 

28.  The  voltage  at  a  certain  distribution  center  was 
112.82;  in  a  nearby  house  where  a  current  of  7.3  amperes 
was  being  used  the  pressure  was  109.5  volts.  Find  the  re- 
sistance of  each  of  the  wires. 

29.  If  a  550  volt  motor  takes  67.2  amperes,  how  far 
is  it  away  from  a  600  volt  generator  if  each  of  the  line  wires 
has  .248  ohm  per  thousand  ft.  ? 

30.  A  mine  locomotive  operates  in  a  tunnel  700  ft. 
underground.  The  trolley  wire  has  .05  ohm  per  1000  ft.;  the 
track  .01  ohm  per  1000  ft.;  the  wire  used  to  caiTy  the  current 
down  the  shaft  has  .02  ohm  per  1000  ft.  The  ammeter  and 
voltmeter  readings  at  the  train  when  it  is  1600  ft.  from  the 
shaft  are  130  and  214  respectively.  What  is  the  voltage  at 
the  generator  at  the  top  of  the  shaft? 

31.  A  man  whose  body  resistance  was  5000  ohms  got 
himself  into  a  circuit  to  which  115.5  volts  was  applied.  He 
expected  to  be  "protected"  from  a  severe  shock  because  he 
was  in  series  with  two  lamps  of  250  ohms  each.  Find  the 
drop  in  the  lamps  and  the  voltage  applied  to  the  man. 

32.  A  generating  station  is  located  at  a  distance  from  J 
the  center  of  a  town,  where  it  is  desired  that  the  lighting! 
voltage  be  kept  constant  at  116.  The  operator  is  instructed! 
to  make  the  generator  pressure  120  volts  when  the  load  isl 
140  amperes.  What  is  the  resistance  of  the  line,  and  what] 
should  be  the  generator  voltage  for  loads  of  30  and  200| 
amperes  ? 


Western  Ideas. 


THE  VISITING  DEALER  can  be  greatly  helpedj 
by  the  manufacturing  company  in  planning  his  win- 
dow displays.  The  picture  below  is  a  window  whichi 
has  been  developed  by  the  Dealers'  Help  Departmentj 
of  the  Benjamin  Electric  Manufacturing  Company.] 
It  is  on  exhibition  at  the  company's  executive  officesl 
in  Chicago,  and  is  one  of  a  series  of  exhibits  being! 
prepared  for  the  benefit  of  visiting  dealers. 
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This  is  a  demonstration  of  the  simplicity  and  ease  with  which  a  really 
attractive  window  can  be  developed  from  the  material  furnished  to  dealers 
by  the  company.  The  use  of  the  double  way  convenience  outlet  is  shown 
here  lo   great  advantage. 
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Advertising 

BY   HOWARD    W.    ANGUS 

(Which  advertising  medium  reaches  the  greatest  number  of  prospective  buyers?  In  the  fol- 
lowing article,  the  second  of  a  series  on  advertising,  the  secretary  of  the  California  Electrical 
Cooperative  Campaign  takes  up  the  special  advantages  of  newspaper  advertising  and  the  'way 
in  which  it  should  be  handled. — The  Editor.) 


Newspaper  advertising  has  been  called  the  heart 
of  the  retail  business.  Certainly  it  is  one  of  the  most 
important,  if  not  the  most  important  medium  of 
advertising  for  the  contractor  and  dealer.  Through 
the  newspapers  you  can  keep  your  name  before  prac- 
tically all  the  people  of  your  city  all  the  time — a  feat 
that  can  be  accomplished  in  no  other  way.  This 
medium  at  least  must  be  used  if  you  expect  success- 
fully to  develop,  and  to  expand  into  a  position  of 
prominence  and  influence  in  the  retail  merchandising 
world.  Everybody  owning  a  home,  a  store  or  a  fac- 
tory reads  the  newspapers.    Probably  you  would  like 


resulted  in  buying  action  would  depend  entirely  on 
how  much  of  a  desire  you  created  in  their  minds  for 
the  goods  you  had  to  sell.  Certainly  if  you  repeated 
that  process  every  morning  you  would  get  different 
people  to  listen  through  your  story  each  day,  with 
the  result  that  in  a  month  or  two  months'  time 
everybody  had  at  least  heard  your  story.  That  is 
just  what  happens  to  an  advertisement  in  the  news- 
paper. Some  never  see  it,  of  course.  Some  merely 
glance  at  it.  Some  read  part  of  the  written  word. 
Others  read  it  all.  Some  of  these  read  it  and  buy. 
The  more  often  the  advertisement  appears  the  more 
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An  example  of  an  electrical  page  in  a  daily  newspaper  that  has  too  much  The  same  page  as  it  appeared  in  a  later  edition  of  the  paper  This  page 
electrical  news  and  not  enough  news  of  interest.  Such  a  page  would  not  has  a  large  amount  of  very  interesting  news  but  a  minimum  of  elee- 
attract  the  interest  of  the  casual  reader.  trical    news. 


to  know  what  effect  an  advertisement  run  in  a  news- 
paper has  upon  the  people.  We  will  suppose  that  you 
could  make  arrangements  with  the  telephone  com- 
pany so  that  all  of  its  subscribers  in  your  city  would 
be  connected  up  with  your  desk  for  a  minute  every 
morning  and  that  during  that  minute  you  had  the 
privilege  of  telling  these  people  anything  that  you 
wished  about  your  business.  Some  of  them  would 
never  hear  their  phone  ring.  Some  would  hang  up 
the  moment  you  began  to  speak.  Others  would  wait 
to  hear  who  was  talking.  Others  would  wait  a  little 
longer  to  hear  your  story.  During  the  telling  of  your 
story  from  time  to  time  those  at  the  other  end  of  the 
line  would  hang  up.  Some  would  listen  to  the  whole 
story.  How  long  you  could  get  the  majority  of  peo- 
ple to  listen  would  depend  on  how  your  introductory 
remark  caught  their  attention,  and  how  much  your 
remarks  interested  them.    Whether  the  conversation 


likely  is  everybody  at  some  time  or  other  to  read  and 
get  your  story,  and  the  larger  the  number  becomes 
of  those  who  actually  buy. 

Buying  Customers 

In  a  newspaper  you  are  buying  readers  just  as 
you  were  buying  hearers  in  the  assumed  telephone 
conversation.  So  the  first  fact  that  you  want  to 
know  about  a  newspaper  is  how  many  readers  it  has 
and  the  cost  of  reaching  those  readers.  Suppose 
there  are  two  papers  in  your  city;  one  has  10,000 
circulation  and  the  other  25,000  circulation,  and  that 
the  rate  on  the  first  paper  is  25c.  an  inch,  and  on  the 
other  50c.  an  inch.  Everything  else  being  equal,  it  is 
quite  evident  that  the  newspaper  with  the  25,000  cir- 
culation at  50c.  an  inch  is  giving  you  more  for  your 
money  than  the  newspaper  with  the  10,000  circula- 
tion at  25c.  an  inch.     The  25,000  circulation  news- 
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paper  is  giving  you  12,500  readers  for  25c.  as  against 
10,000  readers  in  the  other  paper. 

However,  another  point  should  be  taken  into 
consideration,  and  that  is  how  many  readers  of  the 
newspaper  are  prospective  buyers.  We  will  again 
assume  that  the  newspaper  with  the  10,000  circula- 
tion is  entirely  confined  to  the  city  in  which  your 
store  is  located,  but  that  the  circulation  of  the  other 
newspaper  covers  a  large  territory  and  is  distributed 
in  many  other  towns  which  are  adequately  supplied 
by  electrical  stores.  We  will  suppose  further  that 
the  newspaper  with  the  25,000  circulation  has  a 
10,000  circulation  in  your  city  and  that  the  other 
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Another  electrical  page  that  has  the  proper  amount  of  electrical  news  with 
good,  interesting  news  items  mixed  in.  Such  a  page  will  attract  attention 
and  the  reader  will  read  some  of  the  electrical  news  and  look  over  the 
advertisements. 

15,000  goes  into  other  cities.  Then  it  is  quite  evi- 
dent that  the  paper  with  the  10,000  circulation  at 
25c.  an  inch  is  a  much  better  buy  than  the  paper 
with  the  25,000  circulation  at  50c.  an  inch;  for  in 
that  case  you  are  buying  10,000  possible  purchasers 
in  each  newspaper. 

Another  point  that  should  be  taken  into  consid- 
eration is  the  character  of  the  circulation  of  the 
newspaper.  In  large  cities  several  editions  are 
printed;  some  of  these  go  into  the  home  and  some 
■are  sold  on  the  street.  The  street  circulation  as  a 
general  rule,  with  the  exception  of  the  edition  that 
appears  on  the  street  about  5  o'clock,  when  people 
are  on  their  way  home,  never  reaches  the  home  and, 
therefore,  is  not  so  valuable  to  the  electrical  contrac- 
tor and  dealer.  What  you  are  interested  in  is  the 
number  of  newspapers  that  are  delivered  at  the 
home,  and  the  street  editions  that  are  carried  home. 

You  will  find  such  facts  as  these  in  what  is 
known  as  the  A  B  C  report  or  the  sworn  detailed  cir- 
culation. The  ABC  report  gives  just  where,  when 
and  how  the  newspaper  is  delivered.    This  report  is 


made  by  the  national  Audit  Bureau  of  Circulation 
for  the  information  of  national  advertisers  who  are 
spending  millions  yearly.  It  pays  them  to  know. 
It  will  pay  you.  You  should  know  what  you  are  buy- 
ing in  newspaper  space  as  well  as  in  goods.  News- 
paper space  is  sold  just  the  same  as  merchandising 
is,  and  quantity  purchases  bring  their  discount.  By 
laying  out  your  advertising  program  in  advance  and 
signing  a  contract  for  the  amount  you  should  use, 
and  intend  to  use  during  the  year,  you  can  save  as 
much  as  20%.  Lay  out  your  advertising  program, 
study  the  rates,  and  buy  your  space  like  a  business 
man. 

I  do  not  want  you  to  gain  the  impression  that 
you  are  only  to  use  one  newspaper.  You  should  use 
all  if  possible,  because  what  you  want  is  100%  satu- 
ration in  your  city  if  possible.  Two  newspapers  will 
do  that  better  than  one  and  three  better  than  two. 
In  large  cities  where  there  are  four  newspapers  and 
it  is  impossible  for  a  dealer  to  use  all  of  them,  there 
are  three  crosses  that  can  be  used  with  success. 
First,  the  newspapers  can  be  divided  into  the  morn- 
ing and  afternoon  fields.  By  using  the  two  morning 
papers  you  are  safe  in  believing  that  approximately 
75%  of  the  home  circulation  will  reach  the  homes. 
By  using  the  afternoon  field  you  are  also  sure  of  the 
same  result.  Another  cross  that  is  very  successful  is 
that  consisting  of  one  morning  newspaper  and  one 
afternoon  newspaper.  In  this  you  are  subject  to 
some  duplication,  but  you  are  appealing  to  the  read- 
ers of  both  fields  and  catching  them  both  in  the 
morning  and  in  the  evening. 

Persistence  and  Profit 

Having  made  your  appropriation  and  picked 
your  newspaper,  the  next  decision  which  you  should 
come  to  is  to  do  a  thorough  job.  Unless  you  are 
going  to  advertise  in  the  newspapers  consistently  and 
persistently,  you  might  just  as  well  save  your  money. 
Spasmodic  advertising — by  that  I  mean  such  adver- 
tising as  once  a  month  or  only  during  one  month  of 
the  year — is  not  a  wise  expenditure  of  money.  Ad- 
vertising experts  will  advise  you  that  approximately 
5%  of  the  readers  of  any  one  edition  of  the  news- 
paper will  see  your  advertisement.  That  is  not  very 
many,  and  that  is  why  spasmodic  advertising  is  fool- 
ish. But  if  you  advertise  at  least  once  a  week,  the 
5%  will  consist  of  different  people  each  time  who 
read  your  advertisement ;  experience  has  shown  that 
the  number  who  read  it  increases,  so  that  before  a 
year's  time  you  have  secured  100%  saturation.  That 
is  why  people  say  that  advertising  must  be  persist- 
ent, that  its  effect  is  cumulative,  and  that  the  results 
of  advertising  can  only  be  judged  by  looking  at  your 
trial  balance  sheet  at  the  end  of  each  year.  You  are 
selling  electric  appliances  and  wiring  365  days  in  the 
year.  You  would  not  think  of  keeping  your  store 
open  only  one  month  of  the  year  or  during  one  day 
in  the  month. 

By  advertising  year  in  and  year  out  your  store 
will  become  better  known  and  patronized  by  more 
people.  The  best  known  store  is  invariably  the  best 
advertised  store.  Department  stores  also  had  small 
beginnings.    They  did  not  spring  up  full  grown  over 
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night.  One  thing  that  every  successful  department 
store  has  done  is  this — it  has  advertised  and  then 
advertised  some  more. 

An  Intelligent  Plan 

Advertising  should  be  built  according  to  a  plan, 
just  like  a  home.  While  you  should  advertise  every 
month,  there  are  some  months  when  you  should  do 
more  advertising  than  in  the  others.  In  California 
there  ai'e  certain  well  defined  months  in  which  your 
advertising  should  be  heaviest.  Beyond  a  question  of 
a  doubt  October,  November  and  December  are  the 
months  when  you  should  use  the  most  advertising 
space,  leading  up  to  your  Christmas  campaign.  It 
would  not  be  a  mistake  to  use  twice  as  much  adver- 
tising space  during  those  three  months  as  during  any 
other  three  months  of  the  year.  The  other  months 
that  seem  to  call  for  a  larger  advertising  display  are 
April,  May  and  June  of  the  Spring  campaign.  So  in 
laying  out  your  newspaper  advertising  appropriation 
for  the  year,  be  sure  and  allow  for  large  advertising 
during  October,  November,  December,  and  increased 
advertising  during  April,  May  and  June. 

At  the  first  of  each  year  you  should  think  out 
and  form  your  advertising  schedule.  This  should  not 
be  a  hard  and  fast  schedule  but  one  that  may  be 
departed  from  as  occasion  arises.  To  give  a  better 
idea  of  what  I  mean  by  schedule,  I  will  quote  the 
merchandising  advertising  schedule  prepared  by  the 
National  Electric  Light  Association: 

January^Clearance   Sale. 

February — Heating  Pads. 

March — Vacuum  Cleanei's. 

April — Sewing  Machines  and  Sewing  Machine  Motors. 

May — Grills. 

June — Irons. 

July — Fans. 

August — Clearance  Sale. 

September — Washing  Machines. 

October — Radiant  Heaters. 

November — Toasters. 

December — Electrical   Christmas   Gifts. 

Don't  think  that  you  should  necessarily  use  this 
schedule;  certainly  a  contractor  would  not.  It  is 
given  as  a  suggestion  and  a  basis  to  start  from  in 
•working  out  your  schedule.  Certainly  you  should 
write  to  your  jobbers  and  manufacturers  and  secure 
from  them  their  national  advertising  schedule.  By 
tying-in  with  them  you  gain  the  benefits  of  having 
all  the  people  in  your  town  who  subscribe  to  such 
magazines  as  the  Saturday  Evening  Post  or  the 
Ladies'  Home  Journal,  read  in  those  magazines  about 
the  goods  you  sell,  and  pick  up  the  daily  newspaper 
and  find  out  that  these  articles  can  be  purchased 
in  their  own  city  at  your  store.  That  makes  adver- 
tising like  hunting  with  a  double-barrel  shotgun  in- 
stead of  with  a  rifle. 
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I  COMING  CONVENTIONS 

i  .  Northwest  Electric  Light  and  Power  Association — 

i  Spokane,  Washington,  September  8-11 

i  State   Chapters   of   the   American   Association   of 

:  Engineers^ 

i  "Everett,  Washington,  August  24 

i  National  Association  of  Electrical  Contractors  and 

I  Dealers — 

I  Baltimore,  Maryland,  October  4-9 
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MOTHERS,   "KIDS"  AND   ELECTRIC   CLOTHES 
WASHERS 

BY    GERALD    F.    CHAMP 

It  has  often  been  said  that  the  quickest  way 
to  reach  the  heart  of  a  man  is  through  his  stomach 
and  it  is  a  proven  fact  that  one  of  the  surest  ways 
of  interesting  mothers  is  by  enlisting  the  aid  of  their 
little  ones.  Taking  the  last  fact  as  its  cue  the  South- 
ern Electrical  Company,  of  San  Diego,  California, 
conceived  an  electric  clothes  washer  advertising  fea- 
ture that  has  proved  itself  not  only  a  good  publicity 
stunt  but  a  splendid  prospect  getter  as  well. 

The  Blue  Bird  and  Eden  electric  clothes  washer 
Miniature  Model  contest  featured  by  the  concern 
from  March  30th  to  April  14th  was  open  to  any  boy 
or  girl  under  16  years  of  age  residing  in  San  Diego 
county. 

The  object  of  the  contest  was  to  interest  the 
childi'en  in  making  miniature  models  of  the  store's 
two  most  popular  and  best  known  makes  of  electric 
clothes  washers.  The  models  to  be  any  size  between 
four  and  twenty  inches  high  and  of  any  material  the 
maker  might  see  fit  to  use.  Models  to  be  solid  or 
hollow.  Although  it  was  not  expected  that  working 
models  be  submitted  several  very  well  executed  mod- 
els of  this  nature  were  made  and  the  perfection  was 
commendable  indeed. 

The  basis  of  scoring  the  contest  was  fifty  points 
for  correct  scale  dimensions  and  fifty  points  for  cor- 
rect general  appearance,  covering  lettering,  finish, 
and  color. 

A  4-column  by  13-inch  announcement  was  run 
by  the  store  in  the  three  local  papers,  along  with  a 
free  news  story,  giving  complete  details  and  rules  of 
the  contest.  This  announcement  was  followed  sev- 
eral days  later  by  another  smaller  advertisement 
calling  attention  to  the  closing  date  of  the  contest. 

Of  course  the  outstanding  feature  of  the  stunt 
is  that  it  introduces  the  electric  clothes  washers  sold 
by  the  concern  featuring  the  contest  in  homes  that 
would  have  been  difficult  to  reach  through  any  ordi- 
nary sales  plan. 

In  fact,  many  women  visited  the  Southern  Elec- 
trical Company  to  see  the  machines,  and  told  the 
clerks  that  they  came  as  the  direct  result  of  their 
childi-en's  participation  in  the  contest,  saying  that 
they  had  never  been  interested  in  electric  clothes 
washers  before.  Several  hundred  boys  and  girls 
inquired  at  the  stores  for  pictures  to  work  from  and 
other  information.  This  afforded  a  splendid  method 
of  introducing  literature  into  the  homes  and  doubt- 
less there  was  plenty  of  washing  machine  discussion 
as  the  direct  result. 

As  soon  as  the  models  were  completed  and 
brought  to  the  stores  they  were  immediately  put  on 
display  in  the  windows  and  the  comments  heard  from 
passers-by  were  worth  the  value  of  the  prizes  offered 
for  the  contest. 

Many  excellent  prospects  were  secured  that  have 
since  been  turned  into  sales  and  as  said  before,  the 
advertising  value  of  the  contest  was  well  worth  a 
great  deal  more  than  the  value  of  the  prizes.  It's  a 
stunt  that  will  be  profitable  to  any  electrical  concern. 
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(The  sea  is  harnessed  for  the  production  of  electrical  energy;  houses  are  built  of  tin  cans; 
explosives  are  used  in  agriculture  and  radium  will  put  you  to  sleep.  These  startling  facts  and 
others  like  them  are  explained  on  the  following  page  along  with  items  which  tell  of  the  grow- 
ing motion  picture  industry  of  Italy,  the  harnessing  of  French  waterfalls  and  the  surprisingly 
high  cost  of  running  an  automobile. — The  Editor.) 


Ten  cent  street  car  fares  are  now  being  paid  in 
fifty-nine  cities  in  the  United  States.  Recent  tabu- 
lation shows  that  increased  fares  have  been  granted 

in  460  cities. 

«     *     * 

Tin  can  houses  are  becoming  the  style  in  a  sec- 
tion of  Montenegro!  The  natives  have  found  that 
old  gasoline  containers  and  tomato  cans  flattened  out 
make  very  good  fireproof  houses. 

*  *      * 

Showing  that  America  is  as  popular  as  ever  with 
the  rest  of  the  world,  recent  immigration  statistics 
state  that  immigrants  are  arriving  in  this  country 
at  the  rate  of  about  10,000  a  week. 

A  reform  in  the  production  methods  of  the  tea 
industry  is  being  instigated  by  the  government  of 
China.  A  tea  bureau  has  been  established  and  a  tea 
college  is  to  be  founded.  All  this  is  largely  because 
of  the  fact  that  India  and  Ceylon  have  captured 
nearly  all  of  China's  tea  trade. 

*  *  * 

A  system  of  three  waterfalls  in  the  Valley  of 
the  Ossau,  France,  is  being  harnessed  in  order  to 
obtain  water  power  for  the  electrification  of  the 
Chemin  de  Fer  du  Midi.  The  cost  of  the  work  is 
estimated  at  100,000,000  francs,  and  the  project  will 
be  completed  within  five  years. 

*  *     * 

The  question,  What  does  it  cost  you  to  run  your 
automobile?  has  been  answered  by  a  recent  compila- 
tion made  from  carefully  kept  records  of  over  300 
cars.  The  answer  is  that  the  present  cost  of  opera- 
tion, not  allowing  anjrthing  for  overhead,  deprecia- 
tion or  replacing,  is  7.1  cents  per  mile. 

Tunnel  commutation  will  soon  become  the  fad 
among  Pittsburgh  workers  when  the  twin  tunnels, 
each  5,700  feet  long,  through  the  range  of  hills  bor- 
dering the  Monongahela  River  valley,  are  completed. 
Thousands  of  workers  who  live  in  the  southern  part 
of  Allegheny  county  will  make  use  of  these  tunnels 

daily. 

*  *     * 

We  with  our  modem  bank  notes  are  not  so  far 
ahead  of  the  ancients,  after  all,  for  the  first  piece  of 
paper  money  was  issued  in  China  1269  years  ago 
when  America  was  a  wilderness.  The  note  is  more 
than  a  foot  long  and  bears  the  arrogant  inscription, 
"Circulating  forever  and  ever."  The  colors  are  still 
bright  and  the  gold  ink  as  shiny  as  the  day  it  was 
applied. 


The  discovery  that  certain  large  deposits  of 
lignite  or  immature  coal  in  Devonshire,  England,  can 
be  used  as  a  smokeless  fuel  will  make  it  possible  to 
generate  electric  power  at  an  unusually  low  cost.  A 
$5,000,000  copper  refinery  is  to  be  set  up  on  a  site 
where  the  requisite  electrical  energy  can  be  gen- 
erated from  deposits  of  800  million  tons  of  lignite. 

;(i  ^  ^ 

Reminding  us  that  it  is  an  ill  wind  that  blows 
nobody  good,  Italy  is  planning  to  dispose  of  her  sur- 
plus supply  of  explosives  in  preparing  her  land  for 
large  scale  agricultural  projects.  In  addition  to  pre- 
paring the  land  for  cultivation,  it  is  claimed  that  the 
use  of  certain  explosives  destroys  parasites  and  to  a 

certain  extent  reduces  the  necessity  for  fertilization. 

*  *     * 

People  in  Germany  are  being  put  to  sleep 
through  the  aid  of  a  Radium  Sleep  Button,  at  least 
a  high  class  German  periodical  is  advertising  a  con- 
trivance which  is  nothing  more  than  an  ordinary 
"Radiolite"  button  upon  which  the  owner  is  supposed 
to  gaze  until  hypnotized  when  he  falls  sound  alseep. 
It  has  been  further  suggested  that  those  who  have 
not  a  Radiolite  button  try  using  their  watch  for  this 
purposes  if  it  happens  to  have  its  hands  coated  with 
radium  paint. 

*  *  * 

Even  the  sea  is  to  be  harnessed  for  the  produc- 
tion of  electrical  energy,  according  to  reports  which 
come  from  the  west  coast  of  England.  Here  a  num- 
ber of  estuaries  have  been  surveyed  with  a  view  to 
installing  turbines  which  work  by  the  tidal  ebb  and 
flow.  The  tide  makes  the  power  at  both  its  inflow 
and  its  outflow,  only  ceasing  for  a  comparatively 
short  time  during  the  period  of  half  tide.  In  certain 
districts  the  great  variation  in  the  hour  of  the  tide 
at  neighboring  estuaries  makes  possible  the  produc- 
tion of  maximum  energy  during  an  almost  continu- 
ous period. 

*  *     « 

The  United  States  of  course  claims  first  place 
among  the  nations  of  the  world  in  the  manufacture 
of  motion  pictures,  but  Italy  is  taking  her  place  as  a 
very  close  second.  An  idea  of  the  importance  of  this 
industry  in  the  economic  life  of  the  country  can  be 
derived  from  the  fact  that  the  working  capital  em- 
ployed is  now  estimated  at  300,000,000  lire  and  the 
actual  capital  invested  at  100,000,000  lire.  There  are 
82  companies  engaged  in  the  production  of  films,  of 
which  the  greater  number  are  located  at  Rome,  which 
naturalljr  presents  unusual  advantages  from  the 
scenic  standpoint.  The  annual  production  of  new 
films  in  Italy  has  reached  1,600,000  meters,  and  if  it 
is  estimated  that  40  copies  are  made  from  each  nega- 
tive the  total  of  printed  films  is  64,000,000  meters. 
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Franklin  T.  Griffith,  president  of  the  Portland  Railway, 
Light  and  Power  Company  and  for  the  past  year  chairman 

of  the  Water  Power  Develop- 
ment Committee  of  the  Na- 
tional Electric  Light  Associa- 
tion, has  been  reappointed  to 
^^^^^^^  that  position.  This  reappoint- 

'^1  J^D^^^^B  ment  goes  to  show  that  the 

value  of  the  splendid  work 
which  has  been  done  by  Mr. 
Griffith  during  the  past  year 
is  recognized.  In  connection 
with  his  work  as  chairman  of 
this  committee,  Mr.  Griffith  is 
now  in  Washington,  D.  C,  at- 
tending a  conference  of  the 
national  water  power  commis- 
sion, created  by  recent  act  of  Congress.  The  purpose  of  the 
conference  is  to  consider  regulations  to  govern  the  acqiiisition 
of  water  power  rights  and  procedure  to  be  followed  in  devel- 
oping hydroelectric  power  properties.  The  commission  is 
composed  of  the  secretaries  of  war,  agriculture  and  interior, 
and  the  Portland  conferees  are  members  of  the  National 
Electric .  Light  Association  committee  specially  created  to 
meet  with  the  federal  commission. 

Dave  Harris,  sales  manager  of  the  Pacific  States  Electric 
Company,  has  recently  returned  from  the  East  where  he  at- 
tended the  General  Electric  Company  sales  conference  on 
Convention  Island. 

O.  L.  Le  Fever  has  been  appointed  superintendent  of  the 
Northwestern  Electric,  at  Portland,  to  fill  the  position  made 
vacant  by  the  promotion  of  Mr.  Merwin,  and  E.  F.  Pearson 
has  been  made  assistant  to  the  superintendent. 

L.  T.  Merwin,  formerly  general  superintendent  with  the 
Northwestern  Electric  Company,  has  been  made  assistant  gen- 
eral manager  of  the  company  and  is  at  present  acting  as 
general  manager  in  the  absence  of  G.  C.  Pierce,  general 
manager. 

F.  B.  Tough,  petroleum  technologist,  U.  S.  Bureau  of 
Mines,  in  charge  of  the  cooperative  work  being  carried  on 
by  the  Bureau  with  the  Mid-west  Refining  Company  and  the 
Ohio  Oil  Company  in  Wyoming,  spent  two  weeks  in  California 
recently  visiting  the  various  oil  fields  and  gathering  data  in 
connection  with  his  work  in  Wyoming. 

Earl  Fisher,  assistant  manager  of  the  commercial  de- 
partment of  the  Pacific  Gas  &  Electric  Company,  has  been 
appointed  manager  of  this  department.  Mr.  Fisher  has 
always  been  very  active  in  the  commercial  field,  being  chair- 
man of  the  commercial  section  of  the  Pacific  Coast  Section 
of  the  National  Electric  Light  Association. 

Lee  H.  Newbert,  manager  of  the  commercial  department 
of  the  Pacific  Gas  &  Electric  Company,  has  been  appointed 
manager  of  the  Alameda  District.  Mr.  Newbert  is  the  presi- 
dent of  the  Pacific  Coast  Section  of  the  National  Electric 
Light  Association  and  chairman  of  the  Advisory  Committee  of 
the  California  Electrical  Cooperative  Campaign. 

W.  A.  Brackenridge,  vice-president,  Southern  California 
Edison  Company,  Franklin  T.  Griffith,  president,  Portland 
Railway  Light  and  Power  Company,  and  Guy  W.  Talbot,  pres- 
ident, Pacific  Power  and  Light  Company,  have  left  for  the 
East  where  they  will  attend  a  conference  to  assist  in  the 
formulation  of  a  set  of  laws  to  carry  out  the  purposes  of  the 
water  power  bill  which  has  recently  been  signed  by  the  Pres- 
ident. 


C.  D.  Slaughter,  secretary  of  the  Allied  Industries,  Inc., 
leaves  on  the  fifteenth  of  August  for  Pawtucket,  Rhode  Island, 
where  he  will  attend  a  sales  conference  of  the  Tubular  Woven 
Fabric  Company.  Mr.  Slaughter  will  also  visit  all  of  the 
other  factories  which  his  company  represents  on  the  Pacific 
Coast. 

Frank  A.  Leach,  manager  of  the  Alameda  District  of  the 
Pacific  Gas  &  Electric  Company,  has  been  appointed  assistant 
general  manager  of  that  company.  Mr.  Leach  has  been  man- 
ager of  the  Alameda  District  since  1904,  at  which  time  it 
merely  embraced  the  cities  of  Oakland,  Alameda  and  Berke- 
ley. The  district  now  covers  three  counties,  being  the  largest 
of  all  Pacific  Gas  &  Electric  Company  districts. 

J.  C.  Hoyt,  hydraulic  engineer  in  charge  of  the  surface 
water  department  of  the  U.  S.  Geological  Survey,  who  was 
in  Salt  Lake  City  recently  on  an  inspection  trip,  pi-edicted 
a  big  development  in  water  power  to  the  great  advantage  of 
the  West.  Almost  unlimited  possibilities  are  to  be  found  in 
the  West,  he  said,  and  ^\^th  this  development  the  public  would 
turn  more  to  the  use  of  electricity,  and  other  methods  of  ob- 
taining power  which  would  ultimately  supplant  the  use  of 
steam. 

W.  E.  Blodgett,  secretary-treasurer  of  the  Utah  Light  & 
Traction  Company,  has  been  appointed  comptroller  of  the 
M'^innipeg  Electric  Railway  Company  of  Winnipeg,  Manitoba, 
Canada.  This  is  one  of  the  largest  street  railway  systems  in 
Canada,  and  Mr.  Blodgett's  position  is  one  of  the  most  impor- 
tant in  the  company.  Mr.  Blodgett  has  had  long  experience 
with  the  Utah  Light  &  Traction  Company  and  other  com- 
panies, and  is  also  naturally  well  equipped  with  ability  in 
street  railway  accounting. 

Wigginton  E.  Creed  has  been  elected  to  succeed  Frank 
G.  Drum  as  president  of  the  Pacific  Gas  &  Electric  Company, 
the  latter  having  resigned  on  account  of  the  great  amount  of 
time  demanded  by  the  various  interests  in  his  charge.  Mr. 
Drum  has  been  president  of  the  Pacific  Gas  &  Electric  Com- 
pany since  1905  when  it  was  known  as  the  California  Gas 
and  Electric  Corporation.  Mr.  Creed,  who  succeeds  Mr.  Dram, 
is  the  attorney  president  of  the  Hooper  Lumber  Company  and 
is  interested  in  the  East  Bay  Water  Company  of  Oakland. 
He  also  formed  the  Columbia  Steel  Company  of  Pittsburg, 
California.  Shortly  after  Mr.  Creed's  appointment  he  was 
the  guest  of  honor  at  a  banquet  at  the  Palace  Hotel  in  San 
Francisco  given  by  Mr.  John  A.  Britton,  vice-president  and 
general  manager  of  the  Pacific  Gas  &  Electric  Company  to 
the  board  of  directors,  heads  of  departments  and  district  man- 
agers of  the  company. 

F.  D.  Fagan,  formerly  Pacific  Coast  sales  manager  of 
the  General  Electric  Company  and  president  of  the  California 

Industries  Association,  has 
been  appointed  vice-president 
of  the  Edison  Stoi-age  Bat- 
tery Company,  with  head- 
quarters at  Orange,  New  Jer- 
sey. He  is  leaving  for  the 
East  on  the  fifteenth  of  Aug- 
ust. Mr.  Fagan,  a  native  of 
California,  has  been  with  the 
General  Electric  Company  for 
twelve  years,  having  entered 
its  employ  as  a  solicitor  in 
the  lamp  department.  He  has 
attracted  attention  through 
the  plan  he  has  originated  of 
lecturing  upon  efficient  and  economic  incandescent  lighting  in 
connection  with  his  work,  and  also  as  founder  of  Edison  day 
which  is  now  observed  annually  throughout  the  country  on 
October  21,  the  anniversary  of  the  invention  of  the  mcandes- 
cent  electric  light  by  Edison. 
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Walter  F.  Price,  architectural  representative  of  the  Cali- 
fornia Electrical  Cooperative  Campaign,  has  charge  of  the 

building  of  the  electrical 
homes  that  are  being  built 
in  Oakland,  Sacramento  and 
other  towns  in  the  state.  Mr. 
Price  has  done  excellent  work 
in  selling  the  electrical  home 
idea  to  the  architects  and 
home  builders  and  the  elec- 
trical home  that  is  being  dem- 
onstrated in  St.  Francis  Wood 
is  a  result  of  his  work  with 
Mason-McDufHe  Company  of 
San  Francisco.  Mr.  Price  is 
a  graduate  of  the  Van  Der 
Naillen  School  of  Engineer- 
ing and  for  nine  years  was  in  the  employ  of  the  Pacific  Tele- 
phone &  Telegraph  Company  as  engineer  of  outside  telephone 
plants.  He  has  been  with  the  California  Cooperative  Cam- 
paign since  February  of  this  year  and  the  good  work  being 
done  by  him  is  noticeable  in  the  increased  number  of  conven- 
ience outlets  now  being  installed  in  the  houses  under  con- 
struction. 

Rudolph  Van  Norden,  consulting  engineer  in  San  Fran- 
cisco, has  taken  a  business  trip  East. 

A.  B.  Macbeth,  vice-president  of  the  Los  Angeles  Gas 
and  Electric  Company,  was  a  business  visitor  in  San  Francisco 
lately. 

W.  E.  Freeman  has  been  appointed  director  of  com- 
mercial training  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company. 

A.  H.  Kahn,  purchasing  agent  of  the  Pacific  States  Elec- 
tric Company,  is  visiting  the  Portland  and  Seattle  offices  of 
his  company. 

J.  O.  Case,  local  sales  manager,  General  Electric  Com,- 
pany,  Los  Angeles,  was  in  San  Francisco  lately  to  attend  to  a 
business  conference. 

D.  A.  Lyon,  supervisor  of  stations,  U.  S.  Bureau  of 
Mines,  has  recently  visited  the  San  Francisco  and  Berkeley 
offices  of  the  Bureau. 

P.  H.  Booth,  Pacific  Coast  sales  manager,  Edison  Elec- 
tive Appliance  Company,  has  returned  to  the  Coast  after 
spending  some  time  at  the  Chicago  office. 

R.  W.  Conlisk,  illumination  engineer,  Westinghouse 
Electric  &  Manufacturing  Company,  has  returned  to  San 
Francisco  from  the  company's  lamp  works. 

George  K.  Weeks  has  resigned  from  the  board  of  direc- 
tors of  the  Pacific  Gas  &  Electric  Company.  This  resignation 
was  made  in  order  to  make  place  for  the  new  president  of  the 
company. 

Fred  Todd,  sales  manager  of  the  Portland  office  of  the 
Pacific  States  Electric  Company,  has  just  returned  from  a 
business  and  pleasure  trip  to  California,  having  driven  down 
in  his  car. 

L.  R.  Ardouin,  lately  secretary  of  the  San  Francisco 
Association  of  Electrical  Contractors  and  Dealers,  is  now  with 
the  United  States  Steel  Products  Company  with  headquarters 
in  San  Francisco. 

G.  C.  Pierce,  vice-president  and  general  manager  of  the 
Northwestern  Electric  Company  at  Portland,  is  away  on  a 
leave  of  absence  to  be  at  the  bedside  of  his  wife  in  southern 
California,  who  is  quite  ill. 

A.  V.  Kipp,  general  agent,  freight  and  passenger  de- 
partments for  the  Oregon  Short  Line  at  Butte,  has  been  ap- 
pointed general  freight  and  passenger  agent  for  the  Orem 
Electric  lines  at  Salt  Lake  City.  Mr.  Kip  has  had  about 
twenty  years'  experience  in  the  railroad  business,  having 
started  with  the  Union  Pacific  at  Denver  twenty  years  ago  as 
traveling  freight  agent. 


N.  Sigimura,  electrical  engineer  of  Tokio,  and  S.  Kobori, 
mechanical  engineer  of  the  same  city,  have  been  touring  the 
United  States  studying  the  latest  developments  in  hydro- 
electric construction  methods. 

Gilbert  H.  Grosvenor  of  Washington,  D.  C,  president  of 
the  National  Geographic  Society  and  editor-in-chief  of  the 
National  Geographic  Magazine,  is  a  San  Francisco  visitor. 
Mr.  Grosvenor  has  been  a  prolific  writer  on  scientific  subjects. 
C.  I.  Kephart,  electrical  and  valuation  engineer  with  the 
Public  Service  Commission  of  Oregon  for  the  past  few  years, 
stopped  over  for  several  days  in  San  Francisco  on  his  way  to 
Washington,  D.  C,  where  he  will  take  up  his  new  position  as 
examiner  with  the  Interstate  Commerce  Commission. 

C.  M.  Masson,  illuminating  engineer  with  the  Southern 
California  Edison  Company,  designed  the  illumination  of  the 
grounds  of  the  Huntington  Hotel  at  Pasadena  during  the 
National  Electric  Light  Association  convention  which  brought 
forth  much  praise  from  the  delegates,  and  which  was  de- 
scribed in  a  recent  issue  of  the  Journal  of  Electricity.  In  1903 
Mr.  Masson  came  to  California  and  was  associated  with' his 
cousin,  R.  S.  Masson,  then  consulting  engineer  for  all  the 
Huntington  interests  in  Southern  California.  Mr.  Masson 
has  been  associated  with  the  Southern  California  Edison 
Company  since  1912. 

Ralph  A.  Gould,  chemical  engineer,  216  Pine  Street,  San 
Francisco,  and  Bryant  S.  Drake,  chemical  engineer,  14  Mont- 
gomery Street,  announce  their  association,  from  August  1st, 
1920,  as  a  partnership  under  the  firm  name  of  Gould  &  Drake, 
Chemical  Engineers,  with  oifices  at  216  Pine  Sreet,  San 
Francisco.  Mr.  Drake  was  formerly  chemical  engineer  of  the 
Union  Iron  Works,  San  Francisco. 

Michio  Izawa,  assistant  traffic  manager  for  the  Japanese 
government  railroads  of  Tokio,  and  Kukujiro  Hirayama,  rail- 
way engineer  of  the  imperial  lines  of  the  same  city,  are  in 
the  United  States  studying  modem  railway  methods.  They 
are  paying  especial  attention  to  the  electrified  lines  that  are 
proving  so  successful  in  the  United  States,  as  Japan's  fuel 
supply  can  only  last  about  fifty  years  more  and  the  mountain- 
ous districts  have  great  possibilities  for  hydroelectric  devel- 
opment. 

Roy  J.  Heffner,  who  has  had  charge  of  the  technical 
department  of  the  University  of  California  Extension  Divis- 
ion, with  Mrs.  Heffner  sailed 
some  time  ago  to  take  up  a 
position  as  Educational  Ex- 
pert with  the  U.  S.  Army, 
and  will  have  charge  of  the 
vocational  training  of  the 
army  barracks  at  the  Hawai- 
ian Islands.  Major  Heffner, 
who  is  a  member  of  the  firm 
of  the  Technical  Service  Co., 
served  during  the  war  in  the 
Signal  Corps  where  he  had 
extensive  experience  in  wire- 
less work.  Part  of  this  ex- 
perience was  embodied  in  a 
comprehensive  survey  in  the  April  1st  issue  of  the  Journal  of 
Electricity.  His  recent  achievements  in  enlarging  and  co- 
ordinating the  activities  of  the  University  Extension  Division 
have  been  of  the  highest  order. 


OBITUARY 

James  Mitchell,  one  of  the  pioneer  electrical  engineers 
who  perfected  the  electric  street  railway  system  of  Denver, 
died  recently  at  his  summer  home,  St.  James,  Long  Island. 
Mr.  Mitchell  was  president  and  one  of  the  organizers  of  the 
Alabama  Power  Company  and  installed  the  first  trolley  car 
system  in  South  America. 
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Meeting  Notices  for  Electrical  Men 

(An  account  and  pictures  of  the  San  Francisco  Electrical  Development  League's  trip  over  the 
Hetch-Hetchy  project  appears  on  the  following  pages  along  with  an  account  of  the  recent  con- 
ference at  which  a  combination  code  for  the  state  of  California  was  considered.  Notices  of 
the  electrical  day  recently  held  at  the  Los  Angeles  Ad  Club  and  of  the  meeting  at  which  a 
Vancouver  Cooperative  Campaign  was  launched  are  also  given  here.^ — The  Editor.) 
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S.  F.  Electrical  Development  League  Visits  Hetch  Hetchy 

During  the  summer  months  the  San  Francisco  Electrical 
Development  League  suspended  its  regular  weekly  meetings, 
but  that  fact  did  not  stop  a  party  of  members  of  the  League 
from  accepting  the  invitation  of  M.  M.  O'Shaughnessy,  city 
engineer  of  San  Francisco,  to  take  a  trip  over  the  Hetch 
Hetchy  development.  The  party  numbered  fifty-four,  includ- 
ing the  guests,  and  the  trip  was  managed  by  A.  V.  Thompson, 
railway  sales  agent.  General  Electric  Company,  the  official 
guides  being  A.  J.  Cleary,  chief  assistant  city  engineer,  and 
N.  A.  Eckart,  constiniction  engineer,  in  charge  of  the  Hetch 
Hetchy  project. 

To  assure  a  fair  and  im- 
partial distribution  of  berths, 
they  were  dravim  for  by  lot 
after  the  train  had  started, 
.  but  the  committee  might  as 
well  have  saved  themselves 
the  trouble  as  almost  immedi- 
ately the  group  was  divided 
into  the  noisy  and  the  quiet 
car.  About  the  time  that  the 
noisy  group  decided  it  was 
time  to  turn  in,  the  train 
pulled  into  Hetch  Hetchy 
Junction  where  the  members 
of  the  "Alarm  Clock  Commit- 
tee" made  themselves  unpop- 
ular by  summoning  every  one 
to  breakfast. 

The  first  day  was  spent 
in  visiting  the  various  tunnel 
portals  along  the  route  of  the 
Hetch  Hetchy  Railroad,  wind- 
ing up  at  the  camp  at  Dam- 
site.  The  outstanding  fea- 
tures of  the  first  day's  jour- 
ney were,  first  of  all,  the 
appetites  that  most  of  the 
men  from  the  city  had  for- 
gotten they  possessed.  Sec- 
ond, the  drop  down  the  shaft 
at  Big  Creek  Camp.  Third, 
the  view  of  the  Hetch  Hetchy 

Valley  from  the  top  of  the  tramway  at  Damsite.  Fourth,  the 
number  of  steps  in  the  walkway  from  the  top  of  the  bluff 
do\VTi  to  the  damsite,  and  the  fact  that  there  were  twice  as 
many  when  they  climbed  back  up.  And  fifth,  the  great 
quantity  and  excellence  of  the  food  served  at  the  camps. 
"Put  out  that  light." 

Leaving  Damsite  early  the  next  morning  the  party  re- 
turned over  the  railroad  on  the  special  observation  car  pro- 
vided for  the  trip,  until  Early  Intake  siding  was  reached. 
After  a  breath-taking  trip  down  the  tramway  the  party  spent 
the  rest  of  the  morning  inspecting  the  power  house,  penstock, 
ditch,  and  the  tunnel  at  Early  Intake  where  the  water  will 
begin  its  eighteen-mile  underground  trip.  The  afternoon  was 
spent  inspecting  the  great  work  that  is  being  done  at  Grove- 
land,  including  the  up-to-date  hospital,  the  headquarters  build- 
ing, the  railroad  shops  and  the  employes'  club  house.  After 
a  sumptuous  banquet  at  the  Groveland  Hotel  at  which  Mr. 
Cleary  told  the  history  of  the  development,  the  party  pro- 
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J,OHN  STEPHEN  McGROAETY 


From  the  Spanish  architecture  of  its  homes  to  the  outdoor 
breadth  of  the  spirit  which  builds  its  empires,  a  consecutive 
thread  of  color  runs  through  the  development  of  the  West 
which  traces  its  way  back  to  the  color  and  romance  of  its 
early  history.  To  Jolin  Steven  McGroarty,  author  of  the 
Mission  Play,  who  has  interpreted  for  all  time  the  spirit  and 
glory  of  the  Spanish  Pacific,  this  issue  of  the  Journal  of 
Electricity  is  affectionately  dedicated. 
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ceeded  to  the  special  train  to  be  carried  back  to  the  Pullmans 
which  were  waiting  at  Hetch  Hetchy  Junction.  It  was  a 
tired  bunch  that  crawled  on  board  the  Pullmans,  but  happ^ 
and  enthusiastic  over  the  possibilities  of  the  development  and 
full  of  gratitude  to  "Chief"  O'Shaughnessy  for  a  wonderful 
outing. 

Oregon  Association  of  Electrical  Contractor- Dealers 
The  regular  meeting  of  the  Oregon  Association  of  Elec- 
trical Contractors  and  Dealers  was  held  at  the  Chamber  of 
Commerce  Monday  evening,  July  12th. 

Mr.  McMicken  addressed  the  meeting  on  the  Cooperative 
Campaign,  and  strongly  recommended  that  the  association 

send  a  delegate  to  the  meet- 
ing of  the  advisory  committee 
of  the  Northwest  Electric 
Light  and  Power  Association 
to  be  held  in  Seattle  July  15 
and  16. 

The  American  Institute 
of  Electrical  Engineers  ex- 
tended an  invitation  to  all 
members  of  the  Contractor- 
Dealers'  Association  to  attend 
the  sessions  of  the  Pacific 
Coast  Convention  of  the  In- 
stitute being  held  in  Portland. 
Mr.  McCoy  of  the  Smith- 
McCoy  Electric  Co.,  gave  a 
very  interesting  report  of  his 
recent  trip  through  the  East 
and  in  conclusion  stated  that 
the  electric  stores  in  Portland 
were  far  ahead  of  some  of  the 
stores  in  the  East. 

A  general  discussion  of 
local  conditions  was  followed 
by  adjouiTunent. 

At  the  regular  meeting 
of  the  Oregon  Association  of 
Contractors  and  Dealers  held 
on  Monday  evening,  July  26, 
Mr.  Tomlinson,  the  delegate 
of  the  association  to  the  meet- 
ing of  the  advisory  committee 
of  the  Northwest  Electric  Light  and  Power  Association,  held 
in  Seattle  July  15  to  16,  gave  a  brief  report  of  the  meeting 
and  stated  that  a  more  complete  report  would  be  submitted 
later. 

Mr.  Boring,  of  the  Pacific  States  Electric  Company, 
called  attention  of  the  meeting  to  the  evident  lack  of  co- 
operation between  the  Portland  and  out-of-town  members  of 
the  association. 

Mr.  McMicken  of  the  Portland  Railway  Light  &  Power 
Company  outlined  a  plan  of  cooperation  between  the  archi- 
tects, builders  and  contractors  and  dealers  on  the  convenience 
outlet  idea. 

Considerable  discussion  was  held  on  the  matter  of  trade 
classification  and  Mr.  Boring  remarked  that  in  his  opinion 
there  was  a  big  field  for  the  contractor-dealer-  in  office  build- 
ings, theaters  and  hotels  which  was  not  being  properly  taken 
care  of.  It  was  decided  that  the  second  meeting  in  August  be 
devoted  to  the  subject  of  jobbers  trade  classification. 
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THE  SAN  FRANCISCO  ELECTRICAL  DEVELOPMENT  LEAGUE'S  TRIP  TO  HETCH  HETCHY 


After    breakfast     the     party  Went   into   the   west    end   of 

proceeded    to     Priest    portal  the  eighteen-mile  tunnel,  in- 

where  they  climbed  into  ore  spected    it    and 

cars   and 


Proceeded  to  Big  Creek, 
where  they  dropped  some  400 
feet  down  to  inspect  another 
face.    And 


After  lunch  rode  along  en-  Damsite  where  they  went 
joying  the  scenery  until  they  down  to  inspect  the  work  on 
reached the  dam  and 


The  diversion  dam  and  tun-  Moccasin  Creek.  Before  go-  "Sing  Voyer"  didn't  care  for  Power  house  where  he  rec-  A.  J.  Cleary,  assistant  chief 
nel.  Then  after  a  good  ing  on  the  tramway  the  the  drop  and  lost  all  inter-  ognized  a  few  name  plates.  engineer,  city  of  San  Fran- 
night's     sleep     proceeded     to  bunch   felt  fine,  but est     until     they     inspected  And   one  and  all    gave  their  Cisco,  the  chief  guide  on  the 

visit  the  power  house  at the heartiest  thanks  to trip. 


Electrical  Day  at   Los  Angeles  Ad  Club 

Under  the  guidance  of  K.  E.  Van  Kuran,  local  manager 
for  the  Westinghouse  Company,  a  splendid  program  was  given 
before  the  Los   Angeles  Ad   Club   on  July  27th. 

H.  B.  Titcomb,  vice-president  of  the  Pacific  Electric 
Eailway,  was  the  principal  speaker,  taking  for  his  subject 
"How  Traffic  Congestion  Can  Be  Permanently  Relieved  with 
the  Least  Cost  to  the  Public."  Mr.  Titcomb  explained  the 
proposed  plan  for  a  joint  passenger  station  and  the  rearrange- 
ment of  tracks  so  that  grade  crossings  might  be  eliminated. 
This  was  supplemented  with  a  discussion  of  the  possibilities 
of  reducing  running  time  to  interurban  cities  by  means  of 
tunnels  and  elevated  tracks. 

Following  Mr.  Titcomb,  four-minute  talks  were  given 
on  "Hydroelectric  Development"  by  A.  H.  Leldider,  electrical 
engineer  on  the  Southern  California  Edison  staff;  "The  Rela- 
tion of  Hydroelectric  Development  to  Growth  of  Our  Com- 
munity," by  Carl  M.  Heintz  of  the  Westinghouse  Company, 
and  "A  Lesson  From  Electrical  Development,"  by  A.  Carman 
Smith,  a  local  advertising  man. 

The  meeting  closed  with  the  showing  of  the  moving 
picture  "That  Fairy  in  the  Snowflake,"  which  was  presented 
at  the  Pasadena  convention. 

Pan-Pacific  Scientific  Congress 

The  Pan-Pacific  Scientific  Congress  is  in  session  from 
August  2nd  to  August  20th  in  Honolulu.  The  Chicago  Chap- 
ter of  the  American  Association  of  Engineers  will  be  repre- 
sented by  Miss  Florence  King,  a  consulting  engineer  of  Chi- 
cago. She  bears  the  distinction  of  being  the  only  woman 
member  of  the  A.  A.  E.  having  a  certified  engineer's  grade. 

San  Francisco  Chapter,  A.  A.  of  E. 

The  August  meeting  of  the  San  Francisco  Chapter  of  the 
American  Association  of  Engineers  was  addressed  by  Walter 
B.  Cole,  manager  of  the  Marchant  Calculating  Machine  Com- 
pany and  president  of  the  Oakland  Chamber  of  Commerce. 
Mr.  Cole's  address  was  on  "The  Relation  of  the  Chapter  to 
Civic  Organizations"  and  proved  to  be  of  great  interest  to  the 
members  of  the  chapter. 


Combination  Code  for  State  of  California 

At  a  recent  conference  between  the  committees  repre- 
senting the  California  State  Association  of  Electrical  Con- 
tractors and  Dealers,  the  Electrical  Supply  Jobbers'  Associa- 
tion of  the  Pacific  Coast,  the  N.  E.  L.  A.  Pacific  Division,  and 
the  Manufacturers'  Safety  Association  of  California,  a  full 
discussion  of  the  proposed  new  code  now  being  formulated 
by  the  Industrial  Accident  Commission  took  place.  This  dis- 
cussion brought  out  the  viewpoint  of  all  present  and  at  its 
conclusion  it  was  unanimously  agreed,  that  the  interest  of 
the  public  and  the  necessities  of  the  electrical  industry  would 
best  be  served  by  action  along  the  lines  set  forth  in  the  fol- 
lowing resolution: 

"Resolved:  We  hereby  recommend  the  uniting  of  the  National  Elec- 
trical Code  (commonly  known  as  the  Fire  Code)  with  the  Electrical  Utili- 
zation Safety  Orders  (commonly  known  as  the  Safety  Code)  into  a  Com- 
bination Code  to  be  administered  and  enforced  by  the  Industrial  Accident 
Commission  of  the  State  of  California,  in  so  far  as  its  jurisdiction  may 
apply,  provided : — 

"First,  That  the  National  Electrical  Code,  not  merely  parts  or  revis- 
ions thereof,  be  incorporated  in  the  proposed  code,  with  the  Commission 
having  power  to  make  mandatory  any  of  the  recommendations  in  said 
National  Electrical  Code ;  and  that  the  proposed  code  shall  be  revised  in 
keeping  with  the  periodical  revision  of  the  National  Electrical  Code. 

"Second,  That  the  proposed  code  directly  recognizes  the  labels  issued 
by  the  Underwriters'  Laboratories,  both  fire  and  accident,  thereby  elimin- 
ating the  necessity  of  duplicate  laboratory  tests  and  approval  in  this  state, 
all  in  accordance  with  par.  5  of  the  resolution  adopted  by  the  General 
Committee  on  Code  Revision,  bearing  date  of  Sept.   22,   1919. 

"Third,  That  in  combining  the  two  codes,  the  Commission  adopt  a 
new  form  which  permits  the  grouping  of  all  rules  relating  to  a  specific 
subject  under  the  title  of  that  subject ;  also  that  the  subject  titles  relate 
to  the  classification  of  the  installations :  but  this  arrangement  shall  be  so 
carried  out  as  to  definitely  preserve  the  language  and  identity  of  the  Fire 
Code  rules  as  distinguished   from  the   Safety   Orders. 

"Resolved  Further:  That  the  respective  representatives  of  the  four 
organizations,  now  serving  on  the  Advisory  Committee,  cooperating  with 
the  Industrial  Accident  Commission  in  the  formulation  of  the  new  code, 
be  instructed  to  govern  themselves  in  accordance  with  the  recommendations 
set  forth   in  the  foregoing   resolution." 

Vancouver  to   Have   Cooperative   Campaign 

Vancouver,  B.  C,  is  planning  an  Electrical  Cooperative 
Association  which  had  its  conception  at  a  dinner  given  last 
month  by  George  Kidd,  general  manager  of  the  British 
Columbia  Electric  Railway  to  representatives  of  the  electrical 
industry  in  Vancouver.  Committees  were  formed,  a  tempo- 
rary organization  set  up,  and  arrangements  made  for  a  meet- 
ing in  the  near  future  to  which  all  members  of  the  electrical 
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industry  in  Vancouver  will  be  invited  to  form  a  permanent 
organization. 

Those  present  at  the  meeting  were:  W.  G.  Murrin, 
assistant  general  manager,  B.  C.  Electric  Railway  Company; 
E.  E.  Walker,  sales  manager,  B.  C.  Electric  Railway  Com- 
pany; R.  F.  Hay  ward,  general  manager.  Western  Power  Com- 
pany of  Canada,  and  James  Lightbody,  publicity  manager, 
B.  C.  Electric  Railway  Company,  representing  the  central 
stations.  The  manufacturers  were  represented  by  J.  R.  Read, 
local  manager  of  the  Canadian  Westinghouse  Company,  and 
H.  Pirn,  local  manager  of  the  Canadian  General  Electric  Com- 
pany; J.  F.  Little,  local  manager  of  the  Northern  Electric 
Company,  and  W.  C.  Mainwai-ing,  local  sales  manager  of  the 
Northern  Electric  Company.  The  jobbers  were  represented 
by  F.  P.  Cope  and  E.  B.  Horsman,  and  the  contractor-dealers 
were  represented  by  E.  Brettrell,  S.  E.  Jarvis,  and  W.  W. 
Fraser. 

N.  E.  L.  A.  Executive  Committee 

In  outlining  the  work  of  the  N.  E.  L.  A.  for  the  coming 
year  at  the  first  meeting  of  the  National  Executive  Com- 
mittee at  Association  headquarters.  President  InsuU  made  sev- 
eral important  committee  changes.  The  work  of  the  following 
national  standing  committees  was  placed  under  the  direction 
of  the  Public  Relations  Section:  Accident  Prevention,  Com- 
pany Employes'  Organizations,  Membership,  Cooperation 
within  the  Industry,  Public  Information,  Service,  and  Rela- 
tions with  Educational  Institutions. 

In  continuing  the  work  of  the  Committee  on  Electrical 
Resources  of  the  Nation,  the  scope  of  activities  of  the  commit- 
tee was' changed  from  a  post-war  basis  to  a  peace  basis,  the 
committee  being  directed  to  estimate  and  summarize  the  total 
demand  for  electrical  energy  during  the  years  of  1920-22  in- 
clusive, and  the  means  at  hand  for  supplying  same;  and  also 
to  estimate  the  increase  in  capital  expenditures  necessary  to 
provide  the  necessary  capacity  to  take  care  of  the  demand, 
and  to  analyze  the  relative  effectiveness  of  private  and  public 
ownership. 

The  public  policy  of  the  electrical  industry  being  of  para- 
mount importance  in  association  work  this  year,  S.  Z.  Mitch- 
ell, president  of  the  Electric  Bond  and  Share  Company,  was 
tendered  and  accepted  the  chairmanship  of  the  Public  Policy 
Committee. 

The  Wiring  Committee,  formerly  under  the  Commercial 
Section,  was  made  a  national  standing  committee,  with  R.  S. 
Hale,  of  the  Edison  Electric  Illuminating  Company  of  Boston, 
chairman.  The  Technical  and  Commercial  Sections  will  each 
elect  a  vice-chairman  of  the  committee,  these  three  appoint- 
ing the  other  members  of  the  committee. 

Other  committees  and  the  chairmen  appointed  are:  Rate  Research, 
Alex    Dow,    The     Detroit     Edison     Company ;     Constitution    and    By-Laws, 


W.  C.  L.  Eglin,  The  Philadelphia  Electric  Company :  Membership,  Walter 
Neumiller,  The  New  York  Edison  Company ;  Electrical  Resources  of  the 
Nation,  M.  S.  Sloan,  Brooklyn  Edison  Company,  Inc. :  Doherty  and  Billings 
Prizes,  A.  9.  Loizeau,  Consolidated  Gas,  Electric  Light  and  Power  Com- 
pany, Baltimore ;  Electrifieation  of  Steam  Railroads,  F.  M.  Kerr,  Montana 
Power  Company,  Butte ;  Finance,  Joseph  B.  McCall,  The  Philadelphia  Elec- 
tric Company ;  Lamp,  lYank  W.  Smith,  The  United  Electric  Light  and 
Power  Company,  New  York  ;  Water  Power  Development,  Franklin  T.  Grif- 
fith, Portland  Railway,  Light  and  Power  Company. 

San  Francisco  Chapter,  A.  A.  of  E. 

C.  D.  Marx,  head  of  the  civil  engineering  department  of 
Stanford  University,  addressed  the  American  Association  of 
Engineers  recently  on  "The  Proposed  Department  of  Public 
Works."  The  speaker  has  advocated  the  transfer  of  the 
jurisdiction  over  river  and  harbor  improvements  from  the 
military  engineers  to  civilian  engineers  for  the  past  thirty-six 
years  and  is  now  leading  the  California  engineers  in  the  fight 
to  secure  passage  of  the  Jones  Reavis  bill  in  Congress. 

The  speaker  discussed  the  new  bill  in  detail  and  told 
how  the  engineering  works  of  our  governments  were  spread 
over  five  departments  and  many  bureaus  causing  needless 
duplication  of  effort  and  wasteful  expenditure  of  public  funds. 
The  new  bill  proposes  the  change  in  name  of  the  Interior 
Department  to  the  Department  of  Public  Works  and  the  re- 
moval from  the  department  of  all  matters  pertaining  to  edu- 
cation and  care  of  public  wards,  which  are  now  sandwiched 
in  with  purely  engineering  works. 

The  Chamber  of  Commerce  of  the  United  States  secured 
a  majority  vote  among  its  members  but  due  to  a  shortage  in 
the  total  vote  cast,  it  cannot  officially  endorse  the  bill. 

It  will  be  recalled  that  the  Taft  plan  for  reorganization 
of  all  departments  failed  of  passage  due  to  the  magnitude  of 
the  problem.  Franklin  K.  Lane  recommends  the  bill  and 
Herbert  Hoover  will  lend  his  influence  in  its  passage.  It  is 
certain  that  over  100,000  engineers  vrfll  work  actively  in 
support  of  the  measure  in  the  interest  of  governmental  effi- 
ciency. Friends  of  the  measure  may  secure  copies  of  the  bill 
and  literature  from  the  Department  of  Public  Works  Asso- 
ciation, New  York,  or  from  Professor  Marx. 

Water  Power  Commission  Meets 

Applications  coming  in  large  part  from  the  West  to  the 
office  of  the  federal  water  power  commission  for  peiTnits  and 
licenses  to  develop  water  power  now  aggi-egate  2,000,000 
horsepower,  according  to  0.  C.  Merrill,  executive  secretary  of 
the  commission.  The  commission,  created  under  the  water 
power  bill  recently  passed  by  Congress  and  composed  of  the 
Secretaries  of  War,  Interior  and  Agriculture,  held  its  first 
meeting  recently,  without  waiting  longer  for  the  return  of 
Secretary  John  B.  Payne.  The  anxious  desire  of  applicants 
for  some  definite  action  hastened  the  meeting.  Secretary 
Baker  and  Secretary  Meredith  were  present. 


DELIVERING  BY  AIRPLANE 

This  picture  is  of  the  airship 
which  the  Linker  Electric 
Company  of  LaCrosse,  Wis., 
used  in  delivery  a  favored 
Thor  Washing  Machine  during 
a  recent  campaign.     The 
delivery  was  made  to  Onalaska, 
about  eight  and  a  half  miles 
away,  in  twelve  minutes  after 
the  take-off.     Needless  to  say 
this  stunt  stimulated  the 
campaign  sales  to  a  great 
extent  and  secured  a  great 
many  future  prospects  for 
the  company. 
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PLANS  FOR  TUNNEL   CONSTRUCTION 

In  a  letter  to  the  city  council  of  Seattle  J.  D.  Ross  as- 
serted that  the  construction  of  a  tunnel  at  Cedar  Lake  to 
increase  the  output  of  the  city's  Cedar  Palls  hydro-electric 
power  plant  would  permit  the  City  Light  Department  to 
reduce  its  light  and  power  rates  to  their  original  figure — 
about  20  per  cent — within  a  yeai-,  pay  off  all  outstanding 
warrants,  and  avert  the  possibility  of  a  "shutdown  of  many 
Seattle  factories  and  the  darkening  of  streets  and  thousands 
of  homes." 

Mr.  Ross  urged  immediate  action  on  the  tunnel  project, 
and  also  asked  the  council  to  proceed  with  the  development 
of  the  Skagit  River  power  project  with  all  possible  speed, 
declaring  that  the  city  plants  are  now  operating  at  a  cost  of 
four  or  five  times  the  cost  of  Skagit  power. 

He  opposed  the  substitution  of  coal  for  fuel  oil  at  the 
Lake  Union  auxiliary  power  plant,  declaring  that  the  in- 
stallation of  coal  burners  and  the  purchase  of  the  first  year's 
supply  of  coal  would  cost  the  city  $1,440,000,  while  the  Cedar 
River  tunnel  project  would  cost  but  $1,100,000,  and  would 
then  become  a  permanent  asset.  The  $1,000,000  worth  of  coal, 
on  the  other  hand,  he  said,  would  be  a  dead  loss  and  would 
soon  have  to  be  repeated. 

Mr.  Ross'  plan  is  to  construct  a  tunnel  8,500  feet  long 
through  solid  rock  from  the  masonry  dam  on  Cedar  River, 
tapping  Cedar  Lake  for  hydroelectric  power,  which  he  be- 
lieves will  increase  the  output  of  the  Cedar  Falls  power 
plant  from  its  present  maximum  of  15,000  horsepower  during 
the  winter  months  to  50,000  horsepower. 

Mayor  Hugh  M.  Caldwell  has  asked  the  Council  to  ap- 
point a  commission  to  investigate  the  project,  and  City  En- 
gineer A.  H.  Dimock  has  requested  the  appropriation  of 
$5,000  for  a  similar  purpose.  The  project  has  also  been  in- 
dorsed by  the  Greater  Seattle  Bureau  of  the  Chamber  of 
Commerce,  which  has  also  recommended  the  appointment  of 
a  commission. 

DISPLAY  AT  THE   CALIFORNIA   STATE   FAIR 

A  bulletin  from  the  California  Tractor  and  Implement 
Association  announced  that  all  the  power  farming  machinery 
interests  are  to  concentrate  their  exhibits  in  one  huge  display 
this  year  at  the  California  State  Fair  which  is  to  be  held  at 
Sacramento,  from  the  fourth  to  the  eleventh  of  September. 
This  display  will  be  under  the  auspices  of  the  California 
Tractor  and  Implement  Association. 

INCREASE  IN  OIL  OUTPUT 

The  production  of  crude  oil  during  the  month  of  May 
averaged  278,343  bbls.  per  day,  or  an  increase  of  3,446  bbls.  as 
compared  with  April's  output.  However,  as  the  May  ship- 
ments were  295,100  bbls.  per  day,  an  increase  of  4,677  bbls. 
daily  as  compared  with  April,  the  stocks  were  decreased 
520,087  bbls.  during  the  month.  Fifty-seven  new  wells  were 
completed  during  May,  with  an  initial  daily  production  of 
8,795  bbls.  The  total  shipments  from  the  field  for  the  month 
of  May  were  over  9,000,000  bbls. 

NEW  INSTALLATION  IN  PORTLAND 

Construction  work  is  about  fifty  per  cent  completed  on 
the  installation  of  a  500  hp.  Stirling,  three-phase  boiler  at 
the  Station  "L"  steam  plant  of  the  Portland  (Ore.)  Railway 
Light  &  Power  Company.  This  boiler  will  burn  "hog  fuel," 
or  saw  mill  refuse  normally,  but  is  being  equipped  to  burn 
oil  also,  and  will  serve  as  an  auxiliary  and  provide  additional 
boiler  capacity  for  future  developments. 


3HE 


bJ 


INCREASED    SAILINGS     BETWEEN    PACIFIC     COAST 
AND   THE   ORIENT 

Considerable  increase  in  passenger  traffic  and  com- 
merce between  Pacific  Coast  ports  and  the  Orient,  by  the 
end  of  this  year,  and  perhaps  earlier  is  forecast  in  the  recent 
allocation  to  steamship  companies  on  this  Coast  of  fifteen 
new  passenger  liners. 

All  fifteen  vessels  are  now  under  construction  in  the 
East,  and  the  work  of  finishing  them  is  being  pushed  with 
all  reasonable  speed. 

They  will  each  have  a  speed  of  17  knots,  and  a  dead- 
weight tonnage  of  12,000. 

The  Pacific  Mail  Steamship  Company,  which  has  been 
allotted  five  of  the  vessels,  said  its  share  will  enable  the 
company  to  handle  four  times  its  present  passenger  traffic 
to  the  Far  East  every  month.  Further  these  five  new 
vessels  will  make  possible  sailings  from  San  Francisco  every 
two  weeks  instead  of  the  present  monthly  sailings. 

According  to  a  statement  issued  yesterday  by  officials 
of  the  same  company  at  Seattle,  the  company  will  establish 
a  new  and  direct  line  from  this  coast  to  Vladivostok  and 
Shanghai  without  touching  at  Japanese  ports — a  route,  it  is 
said,  for  which  there  is  an  insistent  demand,  due  to  the 
rapidly  increasing  volume  of  intercourse  between  the  United 
States  and  China. 

Five  of  these  fifteen  ships  have  been  allocated  to  the 
Pacific  Mail  Company,  five  to  the  Pacific  Mail  Company,  and 
five  to  the  Matson  Navigation  Company. 

LICENSING  OF   OREGON  ENGINEERS 

Since  the  Oregon  State  Licensing  Law  for  Engineers 
has  been  in  effect  1,160  licenses  have  been  issued  under  the 
following  classifications : 

805  civil  engineers:  178  niechanical  engineers;  157  hydraulic  engi- 
neers :  119  electrical  engineers :  64  mining  engineers :  60  structural  engi- 
neers;  36  metallurgical  engineers;  14  chemical  engineers:  12  logging 
engineers:  11  naval  engineers;  2  fire  protection  engineers. 

Since  July  1,  1920,  licenses  are  being  issued  after  exam- 
ination only,  prior  to  that  time  they  were  issued  upon  appli- 
cation. 

SOUTHERN  SIERRAS  EMPLOYEES'  MEETING 

Over  one  hundred  employees  of  the  Southern  Sierras 
Power  Company  attended  a  meeting  held  in  Riverside  on 
July  23  to  discuss  the  development  plans  of  that  company. 

Chief  Engineer  C.  O.  Poole  delivered  an  interesting 
lecture,  illustrated  with  lantern  slides,  in  which  he  explained 
the  purpose  of  the  company's  generating  plants,  transmission 
lines  and  distribution  system.  The  pictures  included  scenes 
at  Rhinedollar  Lake,  lumbering  operations,  tunneling  and 
dam  construction. 

Music  was  furnished  by  the  Southern  Sierras  orchestra, 
the  meeting  being  in  charge  of  assistant  treasurer,  A.  S. 
Cooper. 

RUSSIAN  AND  AMERICAN  ENGINEERING  SOCIETIES 

In  an  address  delivered  before  a  recent  joint  meeting  of 
the  founder  societies  held  for  the  purpose  of  discussing  the 
value  of  a  liaison  between  the  engineering  societies  of  Russia 
and  America,  N.  A.  Stephanoff,  president  of  the  Russian  So- 
ciety in  America,  brought  out  some  interesting  facts  conc- 
erning Russia's  engineering  development.    He  said  in  part: 

"Every  specialty  of  engineers  used  to  have  its  own  societies,  group- 
ing all  its  members,  as  the  government  of  the  old  regime  was  strongly 
opposed  to  any  scheme  of  one  large  union,  which  would  have  united  all 
the  engineers  of  Russia.  However,  within  two  months  of  that  govern- 
ment's overthrow,  one  AU-Russian  Engineers'  Union  was  formed,  which 
admitted  in  its  ranks,  not  only  the  graduate  engineers  but  also  the  prac- 
tical, regardless  of  political  opinion.  This  association  numbers  about 
60,000   members. 
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"The  Russian  engineers  have  always  been  deprived  of  their  initiative 
by  the  government  *  *  *  and  it  is  only  during  the  fifteen  years  -which 
preceded  the  war  that  they  really  began  to  come  into  their  own  and 
occupy  the  first  place  in  their  own  country.  «  *  *  As  to  the  psychological 
characteristics  of  the  Russian  engineer,  first  comes  the  absence  of  selfish 
aims  in  his  work.  I  can  best  illustrate  this  by  mentioning  that  during 
my  22  years  of  experience  in  Russia,  I  never  heard  of  one  industrial  engi- 
neer  having    made    money." 

In  speaking  of  Eussian  achievements  in  engineering 
W.  F.  Dickson,  director  of  the  Eussian  Singer  Society,  said: 

"In  the  matter  of  bridge  building  some  very  fine  work  has  been 
accomplished.  The  suspension  bridge  across  the  Dnieper  at  Kiev,  the 
bridges  over  the  Volga  at  Syzran  and  Yaroslavl,  the  Palace  Bridge  over 
the  Neva  at  Petrograd,  all  rank  among  similar  structures  in  this  and 
other  countries. 

"The  great  Siberian  Railway  stretching  from  the  Gulf  of  Finland 
to  the  Pacific  Ocean  and  linking  together  Petrograd  and  Vladivostok, 
cities  five  thousand  miles  apart,  can  be  compared  favorably  with  trans- 
continental lines  in  Amei-ica.  The  skill  displayed  by  the  Russian  engineers 
in  spanning  the  wide  Siberian  rivers  and  in  piercing  forty-two  tunnels 
through  the  rocky  cliffs  bordering  the  southern  shores  of  Lake  Baikal, 
situated  about  half  way  across  Siberia,  is  something  engineers  of  any 
nationality   might  be  proud  of." 

PACIFIC  GAS  &  ELECTRIC  COMPANY  TO  SELL  MORE 

ISTOCK 

The  Pacific  Gas  &  Electric  Company  has  been  authorized 
by  the  Railroad  Commission  to  issue  and  sell  one  million  dol- 
lars of  its  first  preferred  capital  stock  at  not  less  than  $80 
a  share.  In  the  application  to  the  Railroad  Commission  for 
permission  to  sell  this  stock,  A.  F.  Hockenbearaer,  vice-presi- 
dent and  treasurer  of  the  company,  stated  that  they  would 
need  approximately  twenty  million  dollars  during  the  remain- 
der of  1920  and  1921  to  proceed  with  the  contemplated  con- 
struction work.  The  proceeds  of  the  sale  of  this  new  block 
of  stock  is  held  subject  to  the  orders  of  the  Commission. 

POSITIONS  FOR  ENGINEERS 

The  United  States  Civil  Service  Commission  announces 
open  competitive  examinations  for  the  positions  of  engineer 
at  $2,400,  or  over  per  year,  of  assistant  engineer  at  $1,800 
to  $2,340  per  year  and  of  junior  engineer  at  $1,440  to  $1,740 
per  year.  Vacancies  in  the  Water  Resources  Branch  of  the 
Geological  Survey  at  these  salaries  will  be  filled  by  these 
examinations. 

On  account  of  the  needs  of  the  service,  papers  will  be 
rated  promptly  and  certification  made  as  the  needs  of  the 
service  require.  In  the  absence  of  further  notice,  applications 
for  these  examinations  will  be  received  by  the  Commission  at 
Washington,  D.  C,  until  the  hour  of  closing  business  on  De- 
cember 1,  1920.  K  sufficient  eligibles  are  obtained,  the  receipt 
of  applications  may  be  closed  before  that  date,  of  which  due 
notice  will  be  given. 


Appointees  will  generally  be  assigned  to  the  work  of 
gauging  streams  and  the  study  and  investigations  of  water 
supply,  water  utilization,  and  power  in  the  United  States. 
The  work  will  consist  of  field  investigations  and  the  writing 
and  review  of  the  resulting  reports.  The  field  of  investiga- 
tion may  be  in  any  part  of  the  United  States. 

The  rating  of  applicants  for  positions  as  assistant  engi- 
neer will  be  half  on  general  and  technical  education  and  train- 
ing and  half  on  professional  experience.  Those  applying  for 
positions  as  junior  engineer  will  be  considered  according  to 
the  following  rating: 

Weights ' 

1.  Surveying   10 

2.  Mathematics   20 

3.  General    hydraulics    30 

4.  Water-power  engineering   10 

5.  River  hydraulics    (xinder  the   subject   of  river   hy- 

draulics, including  stream  gauging,  in  the  state- 
ment of  ratings  the  applicant  must  indicate  the 
course  or  courses  in  which  this  subject  was  stud- 
ied)          15 

6.  Training  and  experience  16 

Total 100 

SIXTY  MILLION  DOLLAR  SUIT  OVER  WATER  RIGHTS 

The  town  of  Antioch  and  the  farmers  of  the  delta 
regions  of  the  Sacramento  river  are  endeavoring  to  secure  an 
injunction  against  the  rice  growers  of  the  upper  regions  of 
the  river  to  prohibit  them  from  taking  excessive  amounts  of 
water  from  the  river  for  irrigation  purposes.  The  plaintiffs 
declare  that  the  excessive  use  of  water  in  the  irrigation  of 
rice  fields  has  brought  the  level  of  the  river  down  to  such  an 
extent  that  the  salt  water  of  Suisun  Bay  is  backing  up  in 
the  river,  rendering  the  waters  unfit  for  domestic  or  agricul- 
tural uses.  The  defendants  in  the  action  have  declared  that 
if  they  are  prohibited  from  further  irrigation  of  their  fields 
it  will  mean  a  loss  to  them  of  $60,000,000  as  their  entire  crop 
of  rice  would  be  spoiled. 

EXTENSION  COURSE  IN  ELECTRICITY 

A  series  of  courses  in  electricity  given  under  the  Exten- 
sion Department  of  the  University  of  California  are  to  be 
opened  on  the  evening  of  August  the  seventeenth,  at  the 
Oakland  Polytechnic  High  School  which  is  located  on  Fred- 
erick near  First  Street,  Oakland.  These  courses  will  be  given 
under  the  direction  of  *A.  L.  Jordan. 

A  beginning  and  an  advanced  course  will  be  given  so  that 
students  may  be  placed  at  any  time  in  a  class  suited  to  their 
needs.    Classes  begin  at  7:15  p.m. 


This  extremely  attractive  booth 
belonging  to  the  iShasta  Electric 
Works  was  a  feature  at  the 
Farm  Bureau  Fair  which  took 
place  a  short  time  ago  at  Anderson, 
California.     As  can  be  seen, 
all  of  the  electrical  appliances 
which  go  to  make  up  a  modern 
electrical    home   are   displayed 
here  to  advantage. 
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APPLICATION  TO  MORTGAGE  BUILDINGS 

To  secure  the  funds  estimated  to  be  necessary  to  com- 
plete its  hydroelectric  development  known  as  the  Caribou 
plant  on  the  North  Fork  of  the  Feather  River  and  to  con- 
struct a  steel  tower  transmission  line  from)  the  plant  to 
Valona  in  Contra  Costa  County,  the  Great  Western  Power 
Company  of  California  has  applied  to  the  Railroad  Com- 
mission for  authority  to  mortgage  its  entire  holdings  to 
secure  a  bond  issue  of  $5,000,000.  The  Commission  is  asked 
to  approve  the  company's  plan  to  issue  and  sell  $3,500,000 
of  the  bonds  to  E.  H.  Rollins  and  Sons  at  93  and  accinied 
interest. 

In  April,  1919,  the  Commission  authorized  the  Great 
Western  to  issue  and  sell  $6,000,000  of  bonds  and  $1,500,000 
of  preferred  stock.  Last  May  the  company  was  authorized 
by  the  Commission  to  issue  and  sell  an  additional  $1,500,000 
of  its  preferred  stock. 

CO-OPERATION  BETWEEN  THE  AGRICULTURIST  AND 

THE  ELECTRICAL  INDUSTRY 

A  Letter  to  the  Editor 

Sir: 

As  I  am  conversant  with  the  demands  for  agricultural 
power  in  both  the  central  and  southern  sections  of  the  state, 
and  was  interested  in  the  development  of  the  small  motor- 
driven  unit  and  storage  basin — the  answer  to  financial  prob- 
lems of  the  rancher  and  the  operating  difficulties  of  the  power 
corporation — I  should  like  to  make  a  plea  for  cooperation  be- 
tween agriculturist  and  utility  and  the  adoption  of  a  perma- 
nent instead  of  a  transitory  solution  of  the  present  power 
situation. 

I  refer  especially  to  night  irrigation,  the  alternate  op- 
eration of  pumping  plants  running  fifteen  days  or  less  per 
month,  and  the  limiting  of  plant  operation  to  non-peak 
hours — 8  p.m.  to  6  a.m.,  as  proposed  in  the  March  first  issue 
of  the  Journal  of  Electricity. 

Undoubtedly  the  precipitation  on  the  West  Coast  since 
1917  has  been  below  noiTnal,  and  conditions  now  obtaining 
are  acute,  the  ever-increasing  demand  for  electrical  power 
being  now  in  excess  of  the  quantity  of  energy  generated  in 
periods  of  drought.  But  it  is  also  a  self-evident  truth  that  in 
the  years  prior  to  1916,  comparatively  little  attention  was 
given  to  the  character  of  the  load  connected  to  the  distribu- 
tion system  of  the  utilities.  Plowing  wells  were  pumped  in 
an  effort  to  secure  a  greater  irrigating  head.  Twelve  and 
sixteen-inch  holes  were  drilled  to  unnecessary  depths,  and 
equipped  with  pumps  far  in  excess  of  the  capacity  of  the 
wells.  Large  heads  of  water  were  desired  for  only  one  hun- 
dred or  two  hundred  hours  out  of  each  seven  hundred  and 
twenty-four  hours.  Neither  the  rancher  nor  the  average 
public  service  corporation  gave  consideration  to  the  water 
rate,  to  the  actual  use  of  the  water,  or  to  the  most  efficient 
method  of  pumping  water,  (a)  with  a  minimum  lowering  of 
the  water  level  in  the  well  or,  (b)  at  a  fair  and  equitable  cost. 
The  result  was  not  only  pernicious  to  the  rancher,  but  placed 
upon  the  power  corporations  an  unnecessaiy  demand  for 
electric  power. 

The  remedy,  however,  is  not  in  the  promulgation  of 
emergency  measures  such  as  night  irrigation,  but  in  the 
utilization  by  the  rancher  of  such  pumping  units  as  will 
deliver  over  a  given  period  of  seven  hundred  and  twenty 
hours  the  same  quantity  of  water  or  more  than  is  now 
pumped  in  periods  ranging  from  one  to  two  hundred  hours. 
Such  a  scheme,  permanent  in  its  character,  will  not  only  be 
in  haiTnony  with  aggressive  and  comprehensive  plans  which 
may  be  discussed  by  the  Department  of  Agriculture  and  for 
the  conservation  of  water,  but  will  peiTtiit  of  the  systematic 
operation  of  generating  units  feeding  an  interconnected  sys- 
tem at  a  minimum  fuel  consumption — coal,  oil,  or  white  coal. 

The  irrigation  load  is  the  result  of  the  large  inefficient 
motor-driven  pumping  plants,  developed  without  reference  to 


any  normal  percentage  of  gro\\'th.  Acreage  planted  to  alfalfa 
and  yielding  eight  to  twelve  tons  to  the  acre  and  groves 
supplying  citrus  fiuits,  were  the  mecca  for  many  "home- 
seekers"  as  well  as  those  who  sought  the  ownership  of  a 
California  country  home.  Each  section  purchased  demanded 
a  pumping  plant,  and  too  often  the  plant  of  a  neighbor  was 
duplicated  without  inquiry  as  to  its  efficiency  or  water  strata 
tapped.  Lessee  succeeded  owner,  and  only  after  useless  and 
expensive  changes  in  pumps  did  experience  become  a  teacher 
The  large  unit  was  discarded,  and  the  small  direct-connected 
pump,  installed  in  a  pit,  or  the  deep  well  Pomona  head  deliv- 
ering water  to  an  oil-lined  reservoir  or  storage  basin,  proved 
the  answer  to  perplexing  problems  of  ranch  management 
and  financing.  Utility  management  cooperated  with  the 
rancher  to  solve  his  problem.  Will  the  same  management 
direct  its  efforts  toward  the  elimination  of  many  more  large 
and  inefficient  pumping  plants — an  enduring  solution  to  the 
problem  now  uppermost  in  agricultural  circles — or  will  ex- 
pensive temporary  emergency  methods  be  pursued?  Every 
dollar  expended  now  in  remodeling  agricultural  pumping 
plants  not  only  improves  load  and  power  factor,  but  is  a 
decisive  step  in  the  interests  of  conservation  of  fuel  and  the 
effective  utilization  of  water,  and  is  a  potent  factor  in  the 
reconstructive  program  necessary  for  the  welfare  of  the  indi- 
■vidual,  the  growth  of  the  community  and  for  the  increase  in 
productiveness  of  the  commonwealth. 

R.  B.   MATEER, 
Philadelphia  Electric  Co.,  Pa. 


TRADE   NOTES 
Recent  Appointments  — 

The  Booth  Electric  Furnace  Company,  Chicago,  repoi-t 
a  number  of  additions  to  their  sales  and  engineering  staff. 
Mr.  B.  G.  Tarkington,  foi-merly  industrial  heating  engineer 
with  Hodenpyl-Hardy  Company,  Jackson,  Mich.,  is  located  at 
their  Chicago  office  in  charge  of  district  sales. 

The  Buckeye  Products  Company,  Cincinnati,  Ohio,  who 
have  charge  of  sales  in  the  Cincinnati  territory,  have  placed 
Mr.  D.  E.  Carpenter,  formerly  of  the  Detroit  office  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  in  charge 
of  sales  of  Booth  furnaces  in  that  district.  Among  the  for- 
eign offices  recently  opened  is  one  for  Australasia  in  charge 
of  Mr.  Bartholomew  Bannon,  at  Sydney. 

New  Iowa  Representative  — 

J.  K.  Alline,  formerly  of  the  Electric  Appliance  Com- 
pany of  Chicago,  Illinois,  is  now  Iowa  representative  for  the 
Packard  Electric  Company  of  Warren,  Ohio,  manufacturers 
of  transformers  and  automotive  cable. 

Change  in  Plant  Products  — 

After  completing  their  war  contracts,  the  Toledo  Screw 
Products  Co.  converted  their  plant  to  manvifacture  the  Air- 
Way  Electric  Cleaner.  Production  now  exceeds  250  cleaners 
a  day  and  the  facilities  are  being  increased  to  permit  a  daily 
production  of  1000. 

New  Establishment  in  Colorado  — 

An  enterprise  known  as  the  Western  Slope  Electric 
Company  has  been  established  in  Telluride,  Colorado.  This 
company  announces  its  intention  of  placing  machinery,  re- 
winding motors,  doing  house  wiring,  and  other  types  of  elec- 
tric work.  H.  H.  Ford,  formerly  of  Colorado  Springs,  is 
secretary  and  manager  of  the  new  enterprise. 
New  President  Elected  — 

At  a  special  meeting  of  the  Board  of  Directors  of  SKF 
Industries,  Inc.,  New  York  City,  the  resignation  of  B.  G. 
Prytz,  as  president,  has  been  accepted,  Mr.  Prytz  having  been 
elected  managing  director  of  the  parent  company,  with  head- 
quarters at  Gothenburg,  Sweden.  At  the  same  meeting  F.  B. 
Kirkbride,  vice-president  since  the  organization  of  the  com- 
pany, was  elected  president  to  succeed  Mr.  Prytz. 
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(The  new  oil  immersed  magnetic  contactor  "which  is  described  and  illustrated  on  this  page  is  of 
interest  because  the  reliability  of  operation  is  greatly  increased  through  the  use  of  a  clapper 
type  magnet  and  armature.  An  unusually  helpful  handbook  for  electricians  and  one  on  Con- 
trollers for  electric  motors  are  reviewed  in  the  column  on  Books  and  Bulletins. — The  Editor.) 
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OIL  IMMERSED  MAGNETIC  CONTACTOR 

The  frame  of  this  contactor,  which  is  of  heavy  sheet 
iron,  is  arranged  for  wall  or  switchboard  mounting,  and  car- 
ries two  cast  iron  supports  ^vith  two  insulated  shafts  carry- 
ing the  contacts.  Copper  leaf  brush  contacts  are  saved  from 
all  wear  due  to  breaking  the  circuit  because  auxiliary  arcing 
contacts  are  provided  for  this  purpose.    Leads  from  the  con- 


New  C-H  oil  immersed  magnetic  contactor  operated  by  a  clapper  type 
magnet  and  armature  which  increases  reliability  of  operation  over  the 
solenoid  and  plunger  type. 

tacts  connect  with  suitable  terminals  extending  through  high 
tension  insulators  mounted  on  the  top  of  the  frame.  The 
armature  is  firmly  pivoted  to  the  frame,  and  is  connected  by 
a  rod  to  an  arm  of  the  shaft  carrying  the  moving  contacts. 


Oil  tank  removed  showing  contacts  and  arcing  shields.  By  breaking  In 
a  horizontal  plane,  the  arcs  do  not  damage  other  parts. 

The  attraction  of  the  armature  against  the  face  of  the  mag- 
net rotates  the  shaft  and  closes  the  switch,  which  is  normally 
held  open  by  the  weight  of  the  moving  parts. 

A  good  head  of  oil  is  maintained  over  the  contacts  by 
providing  a  sheet  metal  tank  of  ample  capacity,  and  as  the 
contacts  are  situated  above  the  operating  shaft,  they  are 
away  from  any  sediment  which  might  accumulate  in  the  bot- 
tom of  the  tank.  The  arc  is  broken  at  the  contacts  in  a  hori- 
zontal direction  and  therefore  rises  to  the  point  of  rupture 
without  burning  other  parts.  Transit  shields  prevent  arcing 
across  adjacent  poles. 


This  new  oil-immersed  switch  may  be  arranged  to  have 
two  contactors  act  as  a  reversing  switch,  in  which  case  they 
are  mounted  side  by  side,  so  when  one  switch  is  closed  the 
nose  on  the  ai-mature  interferes  with  the  movement  of  the 
aiTnature  of  the  other  contactor,  thereby  preventing  the  clos- 
ing of  the  other  switch,  which  would  short-circuit  the  line. 
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Book  and  Bulletins 
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Electrician's  Handy  Book 

By  T.  O.Conor  Sloane :  823  pp.,  4%  x  6%  ;  600  engravings.  Pub- 
lished by  The  Norman  W.  Henley  Publishing  Company,  New  York 
City. 

A  revised  and  enlarged  edition  of  this  book  has  just 
been  issued.  It  covers  in  the  most  practical  manner,  the  entire 
field  of  electricity.  It  begins  with  the  A,  B,  C's  of  the  subject 
and  takes  up  in  turn  motors,  dynamos,  switchboards,  elec- 
tric railways,  various  types  of  arc  lamps,  electric  furnaces, 
and  many  other  advanced  branches  of  the  science. 

The  author  of  this  book  deserves  credit  for  having  cov- 
ered this  extensive  subject  in  a  complete  yet  most  practical 
and  readable  manner. 

Controllers  for  Electric  Motors 

By  Henry  Duvall  James,  B.S.,  M.E.  361  pp.,  5%  x  8 ;  259  illus- 
trations. Published  by  D.  Van  Nostrand  Company,  25  Park  Place, 
New   York    City. 

The  object  of  this  book  is  to  bring  the  Industrial  Con- 
troller Art  to  the  attention  of  technical  students,  operating 
engineers,  purchasers  and  users  of  electrical  apparatus  so  as 
to  give  them  a  general  idea  of  Industrial  Controllers  and  their 
principles  of  operation. 

A  great  number  of  illustrations  are  used,  the  majority 
of  which  have  been  selected  for  the  purpose  of  showing  prin- 
ciples of  operations.  Most  of  the  diagrams  used  are  consid- 
erably simplified  for  the  purpose  of  cleamess.  The  processes 
and  methods  of  operation  are  described  in  some  detail  in  the 
section  on  applications. 

The  Motor  Book 

The  Dalley  Electric  Company  of  St.  Louis,  Missouri, 
have  published  an  attractive  booklet  which  gives  an  account 
of  the  motor  production  which  is  taking  place  at  the  com- 
pany's plant.  Descriptions  and  illustrations  of  the  various 
types  of  motors  are  followed  by  a  page  of  shop  facts  and  an 
installation  guide. 

Charts  of  Heat  Losses 

A  series  of  graphic  charts  has  been  published  recently 
by  the  Celite  Products  Company.  These  are  an  adaptation  of 
the  cooidinate  calculating  chart,  based  on  D'Ocane's  method 
of  isopleth,  to  the  computation  of  heat  losses  and  temperature 
gradients.  They  make  it  possible  to  obtain  accurate  results 
easily  and  quickly  and  eliminate  the  tedious  and  involved 
calculations  formerly  required.  A  pamphlet  which  includes 
a  reproduction  of  some  of  these  charts  and  directions  for  use 
of  those  which  determine  heat  flow  through  furnace  walls,  is 
being  distributed  by  the  company. 
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(First  steps  in  the  construction  of  a  diversion  dam  and  an  important  court  decision  which  has  to 
do  with  the  Skagit  River  project,  are  among  items  from  the  Northwest.  The  Pacific  Central 
district  reports  the  rebuilding  of  a  high  voltage  line  in  one  part  of  California  and  the  erection  of 
a  large  outdoor  substation  in  another,  while  the  Southwest  reports  the  construction  of  the  larg- 
est service  station  in  the  world,  as  well  as  plans  for  establishing  a  22,000-hp.  power  plant  in 
New  Mexico.  An  enlarged  irrigation  district  demanding  a  supply  of  electric  power  and  the  ex- 
tension of  a  cities  lighting  system  are  among  Intermountain  items. — ^The  Editor.) 


THE  PACIFIC  NORTHWEST 

ABERDEEN,  WASH. — Oakville  residents  voted 
Tuesday,  August  10,  on  issuance  of  bonds  for 
$20,000  for  the  purchase  of  the  Oakville  Electric 
Light  &  Power  Company  plant  at  that  place. 
The  election  was  held  in  the  council  rooms  of 
the  town  hall. 

PORTLAND,  ORE.— The  Pacific  Telephone  & 
Telegraph  Company  has  filed  with  the  city 
building  inspector  plans  for  the  new  exchang-e 
it  proposes  to  construct  at  771  Stanton  Street,  in 
Irvington.  Preliminary  estimates  place  the  cost 
of  construction   at  $123,691. 

SPOKANE,  WASH.— Favorable  conditions  for 
a  new  moving  picture  theater  to  cost  at  least 
$750,000  were  found  in  Spokane  by  Frederick 
Frisk,  manager  of  the  United  States  Exchange 
of  San  Francisco.  Mr.  Frisk  will  return  in  a 
few  months  to  further  plans  for  the  theater 
building. 

PORTLAND,  ORE.— Lightning  arresters  are  to 
be  installed  on  the  11,000-volt  circuit  supplying 
power  to  Municipal  Terminal  No.  4,  according 
to  a  decision  of  the  Public  Dock  Commission. 
This  action  was  decided  upon  following  the  re- 
cent electric  storm  which  did  considerable  dam- 
age to  wiring  and  equipment  at  the  terminal. 

LLWACO,  WASH.— Llwaco  faces"  the  neces- 
sity of  being  without  light,  power  or  water  for 
an  indefinite  period  as  the  result  of  a  fire  which 
completely  destroyed  the  plant  of  the  North 
Shore  Light  &  Power  Company.  The  loss  of 
E.  F.  Wood,  the  owner  of  the  light  and  power 
company,  has  not  been  estimated,  and  no  plans 
have  been  made  for  rebuilding  the  plant. 

DALLAS,  ORE.— The  Mountain  States  Power 
Company  has  about  completed  the  installation 
of  a  750-kw.  generator  to  be  driven  by  a  Curtis 
steam  turbine.  Hog  fuel  will  be  burned.  This 
company  has  also  contracted  with  the  Willamette 
Valley  Lumber  Company  of  Dallas  to  supply 
them  with  1600  hp.  of  electric  energy  for  their 
new  saw  mill  which  will  be  electrically  operated 
throughout. 

PORTLAND,  ORE.— A  contract  has  been 
awarded  for  the  construction  of  the  extension 
of  the  St.  Johns  line  of  the  Portland  Railway 
Light  &  Power  Company  to  Municipal  Terminal 
No.  4.  The  contractor  will  perform  all  of  the 
work  on  the  roadbed,  furnish  the  ties,  lay  the 
track  and  repair  the  paving.  The  work  on  the 
extension  will  be  started  at  once  and  rushed 
to   completion. 

OLYMPIA.  WASH.— A  Contract  for  digging 
and  dredging  of  the  main  line  ditches  for  the 
drainage  system  in  the  Black  Lake  territory, 
known  as  Consolidated  Drainage  District  No. 
101,  was  let  by  the  board  of  county  commission- 
ers "to  E.  J.  Cheatham  and  Sons  of  Spokane, 
and  work  on  the  big  project  will  be  started  as 
soon  as  the  contractor  can  get  his  equipment 
on    the    ground. 

SEATTLE.  WASH.— That  Supt.  J.  D.  Ross- 
plan  to  tap  Cedar  Lake  with  a  tunnel  8,500  ft. 
long  leading  to  the  city  light  department's  hy- 
droelectric plant  on  Cedar  River  is  entirely 
feasible  was  stated  in  a  recent  communication 
to  the  city  council  by  City  Engineer  A.  H. 
Dimock,  who  recommended  an  appropriation  of 
S5,000  for  test  borings  and  surveys.  Mr.  Dim- 
ock's  report  was  received  by  the  council  utilities 
committee  and  was  ordered  placed  on  file. 


BRIGHTWOOD,  ORE.— The  Brightwood  Com- 
pany, through  W.  C.  Borthwick,  of  Portland,  has 
applied  to  the  State  Engineer  for  a  permit  to 
appropriate  10  second  feet  of  the  water  of  Little 
Sandy  River,  tributary  to  Bull  Run  River,  for 
power,  which  it  is  stated  will  be  devoted  to  gen- 
eral local  use.  The  company  will  construct  a 
timber  crib  dam,  timber  headgate,  and  a  canal 
or  flume  1%  miles  long,  at  an  estimated  cost 
of  $6,000. 

PORTLAND,  ORE.— Plans  for  the  new  South- 
ern Pacific  electric  passenger  station,  which  is 
to  occupy  the  site  of  the  Lyric  Theater  at 
Fourth  and  Stark  Streets,  are  being  prepared  by 
J.  H.  Christie  of  San  Francisco,  architect  for 
the  Southern  Pacific  Company.  Reconstruction 
of   the  building   will   require   several   months. 

SPRINGFIELD,  ORE.— The  Mountain  States 
Power  Company,  who  operate  the  lighting  plant 
in  this  place,  are  installing  a  600-hp.  Stirling 
boiler  unit,  to  provide  additional  steam  for  elec- 
tric  generation. 

GRANT'S  PASS,  ,ORE.— First  construction 
has  started  on  the  500-ft.  concrete  diversion  dam 
at  Savage  Rapids  for  the  big  gravity  project 
of  the  Grants  Pass  irrigation  district.  Work 
will  be  prosecuted  now  under  high  pressure, 
with  day  and  night  crews  working  the  equip- 
ment on  hand  24  hours  a  day  in  order  to  ac- 
complish results  during  the  low  stage  of  the 
river.  The  excavation  for  the  i>ower  house  on 
the  north  bank  is  already  50  per  cent  completed, 
and  by  the  time  the  north  half  of  the  river  bed 
is  cleaned  off,   will  be  complete. 

SEATTLE,  WASH.— A  letter  from  City  Super- 
intendent of  Lighting  Ross  to  the  city  council 
calls  particular  attention  to  several  Salient  points 
as  effecting  the  generating  of  electric  current  for 
the  city's  use  and  emphasizes  what  Superintend- 
ent Ross  considers  as  serious  drawbacks  to  using 
either  powdered  coal,  hogged  fuel  or  fuel  oil  to 
generate  power.  The  changing  of  the  equipment 
of  the  Lake  Union  steam  plant  so  that  coal 
could  be  used  instead  of  oil,  as  has  been  outlined 
to  the  council,  would  cost  $640,000  and  this  ex- 
pense, according  to  Superintendent  Ross,  would 
be  a  dead  loss  when  the  Skagit  plant  is  event- 
ually in  operation. 

BELLINGHAM.  WASH.— In  an  order  entered 
in  the  superior  court  by  Judge  Hardin  the  city 
of  Seattle  wins  a  clear-cut  decision  in  the  case 
brought  by  Whatcom  county  and  Skagit  county 
property  owners  seeking  to  prevent  Seattle  from 
developing  its  hydroelectric  project  on  the  Upper 
Skagit  River.  Judge  Hardin  directed  counsel  for 
the  city  of  Seattle  to  draw  an  order  covering  his 
verbal  opinion,  which  is  to  be  signed  by  defense 
counsel  and  submitted  to  the  court  for  approval. 
The  action  is  preliminary  to  condemnation  pro- 
ceedings contemplated  by  Seattle  for  the  build- 
ing of  a  railroad  and  power  project.  It  is  prob- 
able that  the  condemnation  case  will  come  before 
the  court  at  the  September  jury  terms. 

SEATTLE,  WASH.— Every  electrical  contrac- 
tor in  Seattle  will  be  required  to  obtain  a  license 
from  the  city,  and  those  who  have  been  in  the 
electrical  contracting  business  for  less  than  two 
years,  including  new  applicants,  will  be  required 
to  pass  an  examination,  if  a  proposed  revision 
of  the  city  electrical  code  is  adopted  by  the  city 
council.  The  new  code  has  been  drafted  by  a 
committee  appointed  by  the  city  building  depart- 


ment, consisting  of  representatives  of  the  Build- 
ing Owners  and  Managers'  Association,  the  arch- 
itects, master  builders,  electrical  contractors  and 
electrical  journeymen,  and  is  now  in  the  hands 
of  Corporation  Counsel  Walter  F.  Meier  for  an 
opinion  as  to  its  validity.  It  provides  for  ap- 
pointment of  a  board  of  examiners  before  whom 
contractors  who  have  been  practicing  in  Seattle 
less  than  two  years  will  be  required  to  appear 
before  they  are  granted  a  city  license.  Contrac- 
tors who  have  been  in  the  business  more  than 
two  years  need  not  be  examined,  according  to 
the  provision  of  the  code,  but  they  mu-st  apply 
for  permits  within  three  months  after  its  adop- 
tion. New  applicants  are  required  to  pass  an 
examination. 

THE  PACIFIC  CENTRAL  DISTRICT 

SCOTIA.  CAL.— The  Pacific  Lumber  Com- 
pany's mill  "A"  at  Scotia  is  to  be  operated  by 
electricity.  A  2000-watt  turbine  will  be  in- 
stalled. 

l^ARYSVILLE,  CAL.— The  Pacific  Gas  & 
Electric  Company  has  paid  the  city  of  Marysville 
§538.08  in  settlement  for  its  franchise  for  the 
year  1920.  This  represents  3  per  cent  of  the 
40  per  cent  gross  receipts  from  the  fuel  gas 
sei-vice  maintained  by  the  company  during  that 
period.  Figures  show  the  Pacific  Gas  &  Electric 
Company   realized   $44,840. 

ALAMEDA.  CAL.— The  Municipal  Electric 
lyight  Company's  net  profit  for  the  fiscal  year 
of  1919-1920  amounted  to  $71,000.  This  year's 
profit  is  nearly  50  per  cent  increase  over  the 
fiscal  year  of  1919,  which  was  $46,844.  Because 
the  city  owns  its  plant  the  consumers  were 
saved  $34,032  due  to  the  low  rates  which  they 
would  not  have  had  if  it  had  been  a  privately- 
owned    company. 

SAN  FRANCISCO,  CAL.— Gross  earnings  of 
the  Great  Western  Power  system  increased 
§44,186  in  May  over  the  same  month  of  last 
year,  and  net  after  taxes,  $29,801.  The  balance 
after  accrued  preferred  dividend  was  $2581.  For 
twelve  months  ending  with  May,  gross  increase 
amounted  to  $606,766.  and  net  after  taxes  $149,- 
509.  Balance  for  the  i>€riod  after  accrued  pre- 
ferred  dividend  decreased  $105,294. 

SAN  FRANCISCO,  CAL.  —  The  Fair  Oaks 
Electric  Company,  which  sells  electricity  for 
light  and  power  to  the  territory  in  the  Fair  Oaks 
irrigation  district,  including  the  village  of  Fair 
Oaks;  in  Saci-amento  county,  have  asked  the 
Railroad  Commission  for  authority  to  establish 
higher  rates  for  electricity.  The  company's  rates 
have  not  been  changed  in  four  years  and  it  is 
now  claimed  that  they  are  no  longer  remun- 
erative. 

SAN  FRANCISCO,  CAL.— To  secure  the  funds 
estimated  to  be  necessary  to  complete  its  hydro- 
electric developmient  known  as  the  Caribou  plant 
on  the  North  Fork  of  the  Feather  River,  and 
to  construct  a  steel  tower  transmission  line  from 
the  plant  to  Valona  in  Contra  Costa  county,  the 
Great  Western  Power  Company  of  California  has 
applied  to  the  Railroad  Commission  for  authority 
to  mortgage  its  entire  holdings  to  secure  a  bond 
issue  of  $5,000,000. 

RICHMOND,  CAL.— Consolidation  of  the  lines 
of  the  power  companies  and  street  car  company 
on  a  single  set  of  iron  poles,  from  which  street 
lights    will    also    be    suspended,    is    proposed    in 
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plans  drawn  by  the  Western  States  Gas  &  Power 
CJompany,  with  which  the  city  is  entering  into 
a  new  contract  for  street  lights.  The  city  coun- 
cil has  withheld  approval  of  the  contract  until 
provision  is  made  for  an  electrolier  system  for 
the  business  district. 

NEVADA  CITY,  CAL. — The  high  voltage  line 
of  the  Pacific  Gas  &  Electric  Company  between 
the  Colgate  and  Drum  power  houses  is  to  be  re- 
built during  the  next  few  months  in  order  that 
the  carrying  capacity  may  be  increased  from 
30.000  to  60,000  voltage.  Materials  are  being 
assembled  and  crews  organized  for  the  work. 
The  work  is  thirty  miles  in  length,  and  the 
rebuilding  is  estimated  to  cost  $225,000.  The 
work  will  not  be  completed  before  January  1. 

STOCKTON,  CAL. — According  to  estimates 
filed  with  the  city  council,  Fred  H.  Tibbitts, 
consulting  engineer,  Alaska  Commercial  Build- 
ing, San  Francisco,  the  present  value  of  the 
Pacific  Gas  &  Electric  Company's  water  plant  is 
$1,332,736.  The  city  is  contemplating  the  pur- 
chase of  the  system  through  a  bond  issue.  Should 
the  system  be  purchased  and  the  recommendation 
of  Engineer  Tibbitts  be  accepted,  the  city  will 
spend  $186,539  in  extensions  to  districts  not  now 
served. 

TEHACHAPI,  CAL. — The  town  of  Tehachapi, 
which  sells  and  distributes  electricity  for  both 
lighting  and  power  purposes  to  consumers  be- 
yond its  conxirate  limits,  has  applied  to  the 
Pailroad  Commission  for  authority  to  increase 
its  charges  for  the  service  beyond  the  town 
limits.  It  is  proposed  to  make  the  rate  suffi- 
ciently high  to  take  care  of  the  surcharge  of 
twenty-seven  per  cent  collected  by  the  Southern 
California  Edison  Company  on  its  bills  for  elec- 
tric energy  sold  to  the  town. 

YUBA  CITY,  CAL. — Arrangements  were  made 
by  the  Sutter-Butte  Canal  Company  to  complete 
its  system  of  canals  in  Sutter  county  in  order 
that  by  the  opening  of  next  season  the  company 
will  be  in  a  position  to  serve  24,000  acres  of 
land  with  water  for  irrigation.  The  greater 
portion  of  this  area  is  rice  land.  The  extensions 
will  cost  in  the  neighborhood  of  $500,000,  to  be 
shared  equally  between  the  canal  company  and 
the  land  owners  who  will  be  benefited  by  the 
extension   of  the  irrigation  service. 

OAKDALE,  CAL. — ^The  State  Water  Commis- 
sion has  revised  its  ruling  which  threatened  to 
hold  up  the  contemplated  building  of  the  Melones 
reservoir.  The  commission  which  in  a  previous 
letter  to  the  Oakdale  irrigation  district  held  that 
no  storage  permit  could  be  issued  unless  the 
district  owned  the  property — objection  having 
been  made  by  the  Calaveras  Copper  Company — 
has  in  a  second  letter  held  that  the  district 
may  by  contract  or  agreement  secure  the  reser- 
voir site,  ownership  to  be  secured  after  the 
bonds   are   voted. 

BAY  POINT,  CAL.— The  Bay  Point  Light  & 
Power  Company  has  purchased  the  land  at  the 
foot  of  Bay  View  Avenue  and  the  San  Francisco- 
Sacramento  Railroad  tracks  and  will  start  im- 
mediately to  erect  a  large  outdoor  power  sub- 
station. The  power  company's  present  substa- 
tion is  located  in  the  yards  of  the  Coos  Bay 
Lumber  Company  and  will  soon  be  inadequate 
for  the  size  of  transformers  that  are  now 
needed.  A  large  switching  house  is  to  be  built, 
containing  switchboards,  oil  switches,  meter  and 
other  equipment  necessary  for  the  safe  operation 
of  the  system. 

SAN  FRANCISCO,  CAL.— The  United  Rail- 
roads of  San  Francisco  must  pay  the  surcharge 
on  electric  rates  recently  allowed  the  Pacific  Gas 
&  Electric  Company  by  the  Railroad  Commission. 
The  commission  has  refused  a  request  from  the 
United  Railroads  asking  that  the  commission's 
order  creating  the  surcharge  be  modified  so  as 
to  exclude  the  transportation  company  from  its 
terms.  The  request  of  the  United  Railroads  was 
based  on  a  contract  for  power  it  has  with  the 
Sierra  and  San  Francisco  Power  Company,  which 
company  is  now  being  operated  by  the  Pacific 
Gas     &    Electric    Company     under     lease.      The 


United  Railroads  claimed  that  to  increase 
this  rate  would  result  in  unjust  discrimination 
against  it.  In  its  denial  the  commission  holds 
that  the  claims  of  the  United  Railroads  were 
given  due  consideration  and  that  the  surcharge 
is   just   and  reasonable. 

THE  PACIFIC  SOUTHWEST 

SANTA  FE,  NEW  MEX.— All  bids  on  the 
$148,000  bond  issue  for  water,  light  and  sewer 
at  Clovis  have  been  rejected. 

ORANGE,  CAL. — A  contract  has  been  awarded 
to  the  General  Electric  Company  for  furnishing 
a  50-hp.  motor  for  the  city  water  works. 

BLYTHE,  CAL.— Foundations  have  been  laid 
for  a  new  building  to  house  the  electric  plant 
of  the  Southern  Sierras  Company.  Two  caTloads 
of  machinery   have  arrived. 

PHOENIX,  ARIZ.— Ford,  Morgan  and  Com- 
pany have  been  awarded  the  contract  for  the 
excavation  of  a  20-niile  trench  for  a  wood  stave 
pipe  line  and  also  for  back  filling,  at  $80,000. 

OLINDA,  CAL.— The  Happy  Valley  irrigation 
district  has  shut  down  work  on  the  Hoover 
tunnel.  It  is  announced  that  this  is  due  to  dis- 
satisfaction with  the  progress  being  made.  This 
tunnel  is  to  be  6500  feet  long  and  is  just  about 
half  completed. 

TUCSON,  ARIZ.— With  the  local  loan  of 
$25,000  and  volunteer  free  assistance  of  Tucson 
chapter  of  the  American  Association  of  Engi- 
neers, two  new  wells  can  be  sunk  and  an  ample 
supply  of  good  water  obtained  for  the  city,  it 
has  been  reported  by  a  special  committee  of 
the   chapter. 

VAN  NUYS,  CAL.— Chief  Engineer  Jas.  W. 
Reagan  has  offered  the  solution  of  financing 
the  large  reservoir  planned  for  construction  in 
the  Pacoima  Canyon.  Three  hundred  thousand 
dollars  have  been  allotted  by  Los  Angeles  for 
building  a  dam  back  of  San  Fernando  and  state 
funds  will   also  be  given  for  this  purpose. 

CASA  GRANDE,  ARIZ.— That  construction  of 
the  diversion  dam  here  is  in  sight  is  evidenced 
by  the  fact  that  advertisements  calling  for  con- 
struction of  the  dam  have  appeared  in  Califor- 
nia papers.  The  dam  will  be  built  of  reinforced 
concrete  and  will  be  located  a  few  miles  north- 
east of  Florence,  near  Price  station  and  adja- 
cent to   the   Arizona   Eastern   railroad  tracks. 

ALBUQUERQUE,  NEW  MEX.— Plans  for  the 
establishing  of  a  power  plant  capable  of  devel- 
oping 22,000  hp.  at  Elephant  Butte  dam  are  in 
progress.  The  approximate  cost  will  be  four 
million  dollars  and  the  electric  power  generated 
would  be  used  on  local  electric  transmission 
lines.  The  Stone  and  Webster  Street  Car  Com- 
pany of  Boston  and  El  Paso  desire  to  lease  the 
power  plant  from  the  Water  Users*  Association 
and  would  supply  power  to   farmers. 

LOS  ANGELES,  CAL.— The  Western  Electric 
Corporation  will  erect  the  largest  service  sta- 
tion in  the  world  at  16th  and  Hope  streets. 
The  building  is  to  be  of  brick,  150  by  155  ft. 
and  two  stories  high.  Construction  work  has 
already  started.  The  first  floor  will  be  devoted 
to  battery  inspection,  recharging,  and  sales  room. 
The  second  floor  will  be  devoted  to  the  general 
offices.  The  ground  floor  is  to  be  built  so  as  to 
be  entirely  enclosed  in  glass.  Work  is  being 
rushed  on  this  new  building  and  it  is  planned 
to  move  into  the  quarters  some  time  early  in 
November. 

SAN  BERNARDINO,  CAL.— To  meet  the  de- 
mand for  increased  electrical  energy,  the  South- 
ern Sierras  Power  Company  has  just  completed 
the  task  of  "stepping  up"  the  voltage  of  its 
240-mile  line  from  Inyo  county  to  the  city  of 
San  Bernardino.  The  work  represents  an  ex- 
penditure of  $250,000  and  increases  the  horse- 
power from  25.000  to  approximately  60,000  hp., 
or  214  times.  It  required  a  year  to  make  the 
changes  required,  and  the  successful  culmination 
of  the  enterprise  has  been  most  satisfactory  to 
all   concerned. 


THE  INTER-MOUNTAIN  DISTRICT 

RIRIE,  IDA.—The  town  of  Ririe  has  just 
celebrated  the  advent  of  electricity.  The  Utah 
Power  &  Light  Company  is  now  furnishing 
service  to  practically  all  of  the  business  houses 
and  part  of  the  residential  district,  and  more 
consumers  will  be  added  as  soon  as  the  necessary 
wiring   is  completed. 

KIMBERLY,  IDA. — An  irrigation  district  is 
being  organized  in  the  Kimberly,  Hansen  and 
Murtaugh  sections  of  Twin  Falls  and  Cassia 
county,  to  irrigate  45,000  acres  of  dry  lands  in 
what  is  known  as  the  Hansen-Butte  project.  It 
is  proposed  to  put  in  a  pumping  plant  on  the 
Snake  river  near  Murtaugh  and  generate  elec- 
tricity sufficient  to  run  the  pumps  and  also  have 
electric  power  for  the  tract. 

KAMAS,  UTAH.— The  Kamas-Woodland  Tele- 
phone Company  has  asked  for  an  increase  in 
rates  on  the  ground  that  its  present  income  does 
not  even  meet  operating  expenses  by  about  $200 
a  month.  The  company  would  charge  $5.00  in- 
stead of  $3.50  a  month  for  business  telephones, 
and  $3.00  instead  of  $2.00  for  residence  tele- 
phones outside  of  Kamas,  increases  being  asked 
in  all  other  rates,  intermediate.  Application  for 
increased  rates  has  been  filed  with  the  Public 
Utilities   Commission  of  Utah. 

PARIS,  IDA.  —  The  Bear  Lake  Phosphate 
Company  has  practically  completed  the  installa- 
tion of  machinery  necessary  to  insure  operations 
on  a  large  scale.  They  have  also  built  several 
structures  to  house  equipment.  The  compressor 
and  motor  installation  is  now  complete,  and 
electric  power  will  be  available  at  the  mine  very 
soon.  The  company  intends  to  buy  an  electric 
locomotive,  which  will  put  the  tramming  of 
ore  on  an  efficiency  basis.  Electricity  will  be 
used  to  light  the  mine,  as  well  as  in  other  op- 
erations where  it  can  be  employed  to  advantage. 

BOISE,  IDA. — In  the  dispute  between  Boise 
City  and  the  Idaho  Power  Company  in  regard  to 
the  street  lighting  and  the  cancellation  of  a 
municipal  franchise  granted  to  the  Beaver  River 
Power  Company,  application  for  a  rehearing  in 
the  case  before  the  public  utilities  commission 
has  been  made  by  Boise  City.  Boise  City  makes 
its  application  on  the  grounds  that  it  has  been 
denied  due  process  of  law,  in  violation  of  the 
Fourteenth  Amendment  to  the  Federal  Consti- 
tution and  of  section  13  of  article  1  of  the  Con- 
stitution, by  order  No.  672  issued  by  the  com- 
mission.- 

BRIGHAM  CITY,  UTAH.— The  extension  of 
the  lighting  system  the  full  length  of  Main 
Street  to  conform  with  the  white  way  in  the 
business  district  is  now  being  made  by  the  city. 
The  same  type  of  light  as  in  the  white  way  will 
be  used  in  the  new  units  on  North  and  South 
Main,  but  the  lights  will  be  suspended  over  the 
center  of  the  street  at  the  intersections  from  a 
cable  supported  by  poles  at  the  curb  on  each 
side  of  the  street,  instead  of  on  light  standards 
at  the  curb  line.  This  new  system  will  cover  a 
distance  of  ten  blocks  and  will  illuminate  Main 
Street  from  one  end  to  the  other,  making  a 
handsomely  lighted  thoroughfare. 

SALT  LAKE  CITY,  UTAH.— Owners  of  land 
in  the  southern  end  of  Davis  county,  known  as 
the  Bonneville  irrigation  district,  have  voted  in 
favor  of  bonding  their  property  in  the  sum  of 
$600,000,  for  the  construction  of  an  irrigation 
pumping  system  with  the  highest  lift  of  irriga- 
tion water  yet  known  in  Utah.  It  is  planned 
to  build  a  system  which  can  lift  forty  cubic 
feet  of  water  per  second  out  of  the  Jordan 
river,  and  up  to  a  height  of  300  feet  above  the 
level  of  the  river.  The  pumping  plant,  which 
will  be  situated  about  half  a  mile  north  of  the 
Davis  county  line,  will  take  its  electric  energy 
from  a  44,000-volt  line  of  the  Utah  Power  & 
Light  Company.  The  present  designs  of  the 
pumping  station  call  for  four  motors  and  four 
pumps.  Two  of  the  motors  will  be  of  900  hp. 
and  two  of  500  hp.,  operating  pumps  respectively 
for  the  300-ft.   and  the   150-ft.   lift. 
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The  air  is  a  rich  source  of  power,  according  to  a  Hamburg 

scientist,  who  proposes  to  obtain  a  cheap  supply  of  energy 
from  the  air  by  sending  up  m,etal  balloons  to  collect  electricity. 
Personally,  we  never  found  metal  especially  buoyant  or  in- 
clined to  blow  away,  otherwise  we  might  worry  about  how 
he  was  going  to  get  them  down  again. 


Color,  say  the  psychologists,  is  a  very  important  factor  in  life. 
Somebody  else  adds  that  it  must  be,  because  it  is  the  cause 
of  race  riots,  Russia,  and  pink  eye.  It  also  seems  to  be  the 
cause — or  cure — of  mosquitoes,  according  to  an  account  of 
certain  tests  made  with  these  sociable  little  insects: 

Experiments  have  been  conducted  in  a  gauze  tent,  one  end  of  which  was 
formed  by  large  windows.  Stone  basins  were  placed  foT  the  mosquitoes 
to  breed  in.  Boxes  lined  with  cloth  of  various  colors  were  placed  upon 
the  floor,  and  it  was  noticed  that  great  numbers  of  mosquitoes  entered  the 
box  lined  with  dark  blue.  Fewer  of  the  insects  sought  the  boxes  lined  with 
other  colors,  the  nuniber  diminishing  in  this  order :  Dark  red,  brown,  scar- 
let, black,  slate  gray,  olive  green,,  violet,  leaf  green,  blue,  pearl  gray, 
pale  green,  light  blue,  ochre,  white  and  orange.  No  mosquitoes  whatever 
were  found  in  the  Ijox  lined  with  yellow. 

The  moral  of  this  is  that  wall  paper  and  outing  suits  should 
be  orange  or  yellow,  with  light  blue  spots  introduced  for 
variety. 

*       *       * 

The  Red  Peril,  the  Yellow  Peril  and  all  the  other  perils  have 
made  color  quite  an  obsession  with  us  this  time,  and  having 
given  a  good  deal  of  useless  information  about  it  we  may  as 
well  give  a  useful  item,  too.  The  following  list  was  compiled 
by  experts  to  show  the  order  of  legibility  for  various  combina- 
tions of  colored  printing  and  colored  paper  —  the  distance 
from  the  eye,  the  size  and  form  of  type  and  other  factors 
being  the  same  in  each  case. 


9. 

10. 


Black   letters  on  yellow  paper. 
Green  letters  on  white  paper. 
Blue  letters  on  white  paper. 
White  letters  on  blue  paper. 
Black   letters  on  white  paper. 
Yellow  letters  on  black  paper. 
White  letters  on  red  paper. 
White   letters  on  green  paper. 
White  letters  on  black  paper. 
Red  letters  on  yellow  paper. 


Railroad  electrification  reminds  us  that  transportation  is  not 
what  it  used  to  be.  There  is  a  story  of  a  passenger  on  a 
southern  train  who  was  cai-ried  past  his  destination. 

"Heah,  conductor!"  he  shouted,  "That  was  my  station,  suh! 
Why  didn't  you  stop  theah,  suh?" 

"We  don't  stop  there  no  more,"  said  the  conductor.  "The 
engineer's  mad  at  the  station  agent." 


And  there  were  some  railroads  that  went  in  still  more  for  the 
human  touch: 

A  certain  traveler  on  being  asked  when  purchasing  a  ticket 
if  he  wished  to  travel  first,  second,  or  third-class,  was  told 
that  there  was  not  much  difference  except  in  the  fare,  and 
decided    to  travel    third-class.     When    the    train  started  he 
noticed  that  all  classes  of  passengers  seemed  to  be  on  exactly, 
the  same  basis  and  was  curious  as  to  what  the   distinction! 
might  be.     After  several  hours  of  travel  the  train  arrived  at  I 
the  foot  of  a  very  long  hill  and  stopped.    The  conductor  came  j 
down  the  line  calling: 

"First-class  passengers  stay  aboard;  second-class  passengers} 
get  out  and  walk;  third-class  passengers  get  out  and  push." 


THE    ELECTRICAL    CONTRACTOR 

I've  followed  this  little  old  'lectric  game 

For  nigh   onto  twenty  year. 

I*ve  had  my  ups  and  downs  ju«t  the  same 

As  you  must  liave  had  that's  here. 

I've  made  some  good  money  and  spent  some  more, 

And  I've  worked  with  the  tools  myself, 

I've  kept  my  own  little  retail   store 

With  a  nice  clean  stock  on  the  shelf. 

I've  figured  some   jobs  by  guess  and  by  i-ule, 

I've  tried  both  the  old  way  and  new. 

I've  weighed  and  measured  and  guessed  like  a  food, 

And  I've  counted  each  socket  and  screw. 

I've  allowed  for  the  overhead — heat,  light  and  rent, 

Not  an  item  I've  missed  I'll  be  bound. 

But  when   Ive   collected  the  very  last   cent 

There's  never  enough  to  go  'round. 

So   I   have  decided   this   contracting   game 

Is  not  a  safe  one  to  be  played, 

I'll   work   just  as  hard  and  figure  the   same 

But  some  profit  has  got  to  be  made. 

Hereafter  my  bid   for  every   blamed   one — 

I  don't  care  for  whom  it  may  be, — 

Will  be  all  of  my  costs  for  the  work  when  it's  done 

Plus  a  nice  little  profit  for  me. 

And  now  to  you  fellows  still  trying  to   live 
On  the  profits  you  never  have  made. 
Just  a  piece  of   advice   let   an  old-timer   give, 
'Cause  he's  through  with  the  game  as  it's  played. 
Quit  guessing  at  prices  and  labor  that's  lost 
And  hoping  'gainst  hope  you'll  pull  through ; 
Take  all   future  jobs  on  the  basis  of  cost 
Plus  a  nice  little  profit  for  you. 

S.    W.    LEAVER. 


Sidelights  on  the  field  of  journalism  are  afforded  by  a  recenti 
advertisement  in  an  "Employment  Wanted"  column,  in  whicB 
a  young  lady  having  charge  of  the  "fiction  department  of  the 
XXX  International  News  Service"  desires  a  position  in  an 
advertising  department.  Of  course  we  leained  during  the 
war  that  a  great  part  of  international  news  came  under  tha 
head  of  fiction,  but  this  is  the  first  time  we  have  seen  flctioD 
writing  proffered  as  a  qualification  for  advertising  work. 
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Through    irrigation    and    other   methods    electricity    is    still    coming    to   the  ; 
rescue  of  dry  places.     The   very  dry  are  promised   a  bona   fide  kick  from 
this  electrified  water. 
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V.V."  Fittings 

TWO  TYPES  IN  ONE 


XTO  time  is  lost  in  waiting  for  a  type  you  are  just  out  of. 

Your  wiring  goes  on  without  a  minute's  delay — at  any  time, 

in  fact,  all  the  time  it  means — time,  money  and  stock  saved. 


TYPE  "1" 


The    same    Fitting   with   covers    in 
reversed  position — two  types  in  one 

TYPE  "L" 


TYPE  "T" 


The    same   Fitting    again  with   covers 
in  reversed  position — two  types  in  one 


TYPE  "LFB" 


Covers  on  two  sides— front  and 
back — again  two    types  in   one 

TYPE  "L45" 


V.  V.Type  "L"  has  two  covers,  one  right  and  one 
left—  so  again  we  have— two  types  in  one 


Type  "L45"  also  has  covers  on  right  and  left  hand  sides- 
and  again  we  have — two  types  in  one 


FIVE  TYPES  OF  V.V.  FITTINGS  WITH  THE  STRAIGHT 
PULL  WIRING  FEATURE— LARGE  WIRING  SPACE  AND 
THE  ADVANTAGE  OF  TWO  TYPES  IN  ONE 

When  you  choose  your  Conduit  Fittings  today,  there  is  a  whole  lot  of  satisfaction 
in  knowing  that  you  can  buy  material  to  do  your  jobs  right  and  without  delay. 
V.  V.  Fittings  cost  no  more  and  give  a  three-fold  satisfaction. 

TRY  THEM  ON  YOUR  NEXT  JOB 
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Electric  Utility  Financing  Should  Be  Supported 

An  Editorial 


The  program  of  construction  which  was  an- 
nounced at  the  recent  N.  E.  L.  A.  convention  this 
spring,  and  which  it  was  estimated  would  call  for  the 
expenditure  in  the  West  of  $700,000,000  in  the  next  9 
years  has  already  been  begun — and  the  financing  of 
this  construction  has  become  one  of  the  major  func- 
tions of  the  electrical  industry  of  this  coast.  More, 
it  has  become  a  question  of  major  concern  to  the 
West  itself.  Because  it  believes  in  the  future  devel- 
opment of  the  West  and  because  it  believes  that  this 
development  is  inextricably  bound  up  in  the  adequate 
growth  of  the  electric  companies  which  serve  it,  the 
Journal  of  Electricity  desires  to  say  its  word  in  the 
support  of  the  stock  and  bond  issues  of  electrical 
companies  now  on  the  mai'ket  and  those  which  will 
hereafter  call  upon  the  public  for  the  money  to  caiTy 
out  their  construction  programs. 

The  West  in  its  natural  resources  is  one  of  the 
wealthiest  regions  of  the  nation.  It  stands  foremost 
in  fruit  production  and  ranks  high  in  dairy  and  cat- 
tle products.  Its  mineral  wealth  places  it  in  the  first 
rank  in  this  field;  its  standing  timber  makes  it  the 
great  lumber  region  of  the  nation.  This  development 
both  in  agriculture  and  industry  is  only  in  its  begin- 
nings. It  is  as  yet  undetermined  exactly  what  effect 
the  raise  in  freight  rates  will  have  on  industry  on 
the  Pacific  Coast,  but  it  is  certain  to  mean  that  more 
and  more  will  the  raw  materials  of  which  we  have 
so  bountiful  a  supply  be  made  up  into  finished  prod- 
ucts on  this  coast  for  use  in  local  markets  and  for 
shipment  in  the  more  compact  form,  both  to  the 
Eastern  markets  and  the  Orient. 

What  is  perhaps  not  so  well  understood  is  the 
close  relation  which  the  development  of  the  electi-ical 
industry  bears  to  this  growth  of  the  West.  Western 
agriculture  is  dependent  upon  irrigation.  To  as  great 
an  extent  as  possible,  of  course,  gravity  irrigation  is 
used,  but  this  is  limited  in  the  areas  which  it  will 
serve  and  electric  pumping  has  long  since  taken  over 
a  great  share  of  the  burden.  Thousands  upon  thou- 
sands of  acres  of  land  now  under  cultivation  are 
entirely  dependent  for  their  fertility  upon  electric 
pumping — and  the  great  acres  which  await  cultiva- 
tion are  largely  looking  to  the  services  of  the  elec- 
trical companies  to  make  them  available  for  agricul- 
tural purposes.    In  this  last  year  of  water  shortage. 


when  the  power  companies  were  unable  to  take  on 
new  service,  thousands  of  applicants  were  unable  to 
install  the  pumps  they  desired,  thousands  of  projects 
were  postponed  until  electricity  should  be  available. 
The  one  instance  of  the  rice  growers  of  California, 
who  are  almost  entirely  dependent  upon  electricity 
for  their  water  supply  and  who  this  year  were  forced 
to  restrict  their  intended  acreage  owing  to  the  power 
shortage,  is  proof  of  the  intimate  relationship  be- 
tween electricity  and  agriculture  in  this  state. 

Industry  is  not  less  dependent  upon  hydi'oelec- 
tric  power.  The  West  has  no  adequate  supply  of 
coal;  lumber,  although  plentiful,  is  not  present  in 
such  a  surplusage  as  to  make  it  available  as  a  fuel 
except  in  restricted  districts,  and  the  price  of  oil  is 
becoming  almost  prohibitive.  This  tends  to  make  all 
industry  dependent  upon  hydroelectric  sources  for 
its  power — but  beyond  this  fact  there  are  many  lines 
of  activity  which  are  inseparably  linked  with  cheap 
and  reliable  electric  power.  Such  a  one  is  the  electro- 
chemical field  which  is  coming  to  be  one  of  the  impor- 
tant industries  of  this  region.  There  are  tremendous 
chemical  deposits  west  of  the  Rockies  which  have 
hitherto  been  shipped  east  in  the  raw.  The  combina- 
tion of  high  freight  rates  between  the  Eastern  mar- 
kets and  this  coast  and  higher  power  rates  in  the 
East  has  tended  to  increase  the  refining  of  these 
products  in  the  West,  an  industry  wholly  dependent 
upon  electric  power  for  its  possibilities  of  existence. 
The  use  of  electricity  for  industrial  heating  purposes 
is  coming  to  be  quite  general  and  the  many  indus- 
tries which  are  dependent  upon  the  use  of  electric 
furnaces  are  another  instance  of  dependence  upon 
this  source  of  power. 

The  western  region  as  a  whole  stands  first  in 
its  per  capita  consumption  of  electricity,  the  average 
citizen  in  this  region  using  2.2  times  as  much  elec- 
tricity as  the  average  citizen  in  the  remainder  of  the 
United  States.  The  Pacific  Coast  already  uses  more 
electricity  on  its  farms  than  all  the  rest  of  the  United 
States  put  together  and  the  dependence  of  its  future 
upon  electric  pumping  shows  that  this  ratio  vdll  be 
increased,  as  well  as  maintained. 

Figures  of  power  development  within  the  past 
ten  years  and  predictions  of  what  will  be  needed  in 
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the  future  show  strikingly  how  the  growth  of  the 
region  is  paralleled  by  this  great  "servant  industry." 
Last  February,  in  view  of  the  fact  that  a  very  dis- 
tinguished convention  of  the  National  Electric  Light 
Association  was  to  convene  at  Pasadena  during  May 
of  this  year,  a  group  of  men  prominent  in  the  power 
industry  met  in  San  Francisco  in  order  to  formulate 
a  report  on  the  water  power  development  of  the  West 
which  should  convey  in  an  authentic  and  authorita- 
tive manner  the  statistical  data  concerning  water 
power  in  the  states  west  of  the  Rockies.  On  this 
committee  were  Mortimer  Fleishhacker,  W.  A. 
Brackenridge,  John  A.  Britton,  H.  T.  Edgar,  C.  C. 
Egbert,  H.  L  Harriman,  D.  L.  Huntington,  H.  F. 
Jackson,  Frank  M.  Kerr,  A.  W.  Leonard,  J.  D.  McKee, 
G.  W.  Talbot,  A.  B.  West,  A.  G.  Wishon  and  Franklin 
T.  Griffith.  It  was  decided  to  put  into  the  field  at 
once  a  committee  of  investigation  to  gather  these 
data  and  the  Journal  of  Electricity  was  asked  to 
superintend  the  work.  The  results  of  this  investiga- 
tion which  were  reported  in  full  at  the  Pasadena 
convention,  contained  statistical  information  on 
power  development  which  is  epoch-making  in  its 
proportions. 

In  the  first  place,  by  combining  the  actual  power 
that  has  been  consumed  by  the  power  companies  of 
the  West  during  the  last  twelve  years  and  super- 
imposing these  curves  one  upon  the  other,  a  total 
power  curve  of  power  usage  was  derived.  Perhaps 
the  most  significant  aspect  of  this  curve  is  the  fact 
that  its  upward  progress  is  steady.  If  a  curve  of  the 
unsatisfied  demand  could  be  plotted  and  run  simul- 
taneously, a  fact  would  be  apparent  which  these 
figures  cannot  show — that  is,  that  the  need  for  power 
has  increased  at  an  even  greater  rate  than  it  was 
possible  to  supply  it.  The  war  did  not  lessen  the 
demand  appreciably,  while  at  the  same  time  it  post- 
poned the  possibilities  of  construction,  and  the  pres- 
ent situation  is  one  of  existing  power  shortage  in 
California  and  impending  shortage  in  other  districts 
of  the  West.  Agriculture,  industries  and  city  devel- 
opment alike  are  being  cramped  for  need  of  the 
power  to  supply  them  at  the  rate  they  stand  ready 
to  expand. 

This  curve  of  power  demand  was  then  extended 
over  the  period  of  eight  years  immediately  before  us, 
anticipating  what  power  development  must  be  under- 
taken to  meet  these  needs.  Figures  used  were  based 
on  most  careful  estimates  of  the  power  companies 
serving  this  region  upon  actual  demand  anticipated 
and  represent,  if  anything,  a  conservative  picture  of 
possibilities.  The  usage  of  power  has  been  increas- 
ing for  years  past  in  an  expanding  geometric  ratio 
and  it  is  estimated,  based  upon  these  figures,  that 
something  like  $700,000,000  must  be  expended  in 
power  development  in  the  West  alone  within  the  next 
nine  years  to  meet  the  growing  demand  in  industry 
and  agriculture. 

So  completely  is  the  regulation  of  public  utility 
companies  in  this  state  within  the  hands  of  the  public 
utility  commission,  that  the  assurance  of  an  adequate 
return  to  investors  who  shall  supply  the  funds  for 
this  necessary  construction  lies  largely  within  the 


powers  of  this  commission.  So  clearly  do  the  West^ 
ern  commissions  realize  their  responsibility  and  so 
progressive  is  the  stand  that  they  have  taken  that 
E.  0.  Edgerton,  the  president  of  the  California  Rail- 
road Commission,  in  a  forceful  address  at  the  Pasa- 
dena convention,  could  express  himself  as  follows : 

"I  believe  that  we  have  assets  in  California 
which,  if  properly  used,  will  produce  the  fundamen- 
tals of  inducement  to  investors,  this  being  absolute 
security  of  the  investment  itself,  the  assurance  that 
the  dollar  will  not  become  90  cents  or  something  less, 
coupled  with  the  certainty  and  regularity  of  return. 
And  if  we  have  these  assets,  why  not  make  use  of 
them,  and  then  if  money  is  available  on  any  terms, 
we  will  get  that  money. 

"What  are  these  assets?  Power  houses  and 
transmission  lines?  Surely.  But  over  and  above 
that  we  have  the  assets  of  a  great,  vital,  essential 
service — a  service  which  the  people  must  have,  a 
service  which  they  cannot  get  along  without.  And 
that  is  an  assurance  to  an  investor  that  that  asset 
cannot  disappear.  My  judgment  is  that  the  Railroad 
Commission  has  that  asset  in  trust  for  the  people, 
and  I  think  they  can  make  bitter  complaint  if  we  do 
not  use  that  asset,  coupled  with  others,  so  as  to 
produce  the  necessary  money  to  do  the  absolutely 
essential  development  that  must  go  forward  in  this 
state." 

In  view  of  the  facts,  then,  that  fundamentally 
the  West  will  progress  only  so  fast  as  hydroelectric 
energy  is  placed  upon  the  transmission  lines,  and 
that  the  state  of  California  of  the  forty-eight  states 
of  the  Union  is  outranked  by  only  one  other  in  possi- 
bilities of  this  development,  and,  thirdly,  that  evei'y 
citizen  is  vitally  interested  in  this  development,  and, 
fourthly,  that  agriculture  and  industry  today  in  this 
great  commonwealth  are  demanding  power  in  ever- 
increasing  capacity  at  a  rate  at  which  development 
will  find  difficulty  in  keeping  pace  with  the  demand, 
it  would  seem  that  an  investment  in  these  securities 
today  presents  the  soundest  type  of  investment  that 
can  be  found.  And  the  thing  which  the  Journal  of 
Electricity  has  in  mind,  alluded  to  in  the  opening 
statement  of  this  editorial,  is  that,  so  indelibly  are 
the  progress  and  industrial  and  agricultural  develop- 
ment of  this  region  intertwined  with  the  development 
of  its  hydroelectric  resources  that  our  citizens  should 
give  every  encouragement  possible  to  this  develop- 
ment; and  insofar  as  these  companies  are  faithfully 
and  efficiently  and  in  a  businesslike  way  proceeding 
about  the  development  of  these  great  resources,  the 
people  of  this  great  district  should  reward  them  for 
their  service  by  liberally  backing  them  up  in  seeing 
to  it  that  a  reasonable,  indeed  a  generous,  return  be 
given  to  them  on  the  moneys  invested. 

During  the  past  several  months  the  people  of 
the  West  seem  to  be  awakening  to  this  fact,  and  as 
a  consequence  investors  in  these  securities  may  feel 
well  assured  that  the  regulatory  bodies  who  have  in 
trust  the  fixing  of  rates  will  see  to  it  that  reasonable 
returns  be  allowed  in  earning  power  so  that  these 
developments  may  continue  in  ever-increasing  geo- 
metric ratio. 
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To  those  who  read  the  signs,  the  announcement 
by  the  San  Joaquin  Light  &  Power  Corporation  that 
.  it    is   to  build  aeroplane  landing 

•  M  "t^-  "*  fields  in  connection  with  each  of 
in      oun  am  ^^^  mountain  projects  opens  up  a 

Construction  picture  of  the  future  usefulness 

of  this  means  of  conveyance  in  power  development 
and  maintenance.  Ever  since  the  war  period  the 
aeroplane  idea  has  interested  power  company  officials 
faced  with  the  necessity  of  opening  up  districts  into 
which  no  road  has  been  built,  of  patrolling  hundreds 
of  miles  of  transmission  line  and  of  covering  mere 
distances  between  points  on  their  own  systems  which 
may  lie  a  day's  journey  apart.  The  idea  may  now 
be  said  to  have  passed  the  point  of  mere  specula- 
tion;— the  aeroplane  is  actually  at  work  in  the  serv- 
ice of  the  power  industry  and  its  province  is  unques- 
tionably destined  to  be  extended  as  its  full  usefulness 
comes  to  be  appreciated. 

For  some  time  the  aeroplane  forest  patrol  has 
been  a  regular  part  of  Western  forest  service  and 
those  who  have  recently  been  in  the  mountains  are 
familiar  with  the  puiT  of  its  guardianship  overhead, 
even  in  the  most  inaccessible  fastnesses  of  the  high 
ranges.  Power  companies  are  equally  concerned  in 
preventing  the  menace  of  forest  fires  to  their  moun- 
tain properties,  a  problem  the  magnitude  of  which  is 
to  be  judged  from  the  fact  that  one  day  in  August 
saw  over  two  hundred  incipient  fires  start  in  the 
forest  ranges  of  California,  most  of  which  were 
reported  at  once  and  checked  without  damage.  The 
suggestion  inevitablj'  presents  itself  that  transmis- 
sion lines  are  susceptible  to  the  same  method  of 
patrol  at  a  saving  of  considerable  time  and  with 
great  comprehensiveness.  Records  are  already  at 
hand  of  one  instance  in  which  pole  trouble  along  a 
ti'ansmission  line  was  reported  to  the  company  by  a 
passing  aeroplane. 

Construction  work  on  mountain  projects  is  often 
delayed  for  months  by  the  necessity  of  building  roads 
or  laying  rails  into  an  unopened  region.  It  has  been 
shown  to  be  feasible  to  transport  the  lighter  pieces 
of  machinery  by  aeroplane,  a  possibility  which  should 
make  for  many  time  savings  in  construction  work. 

These  are  only  beginnings,  but  they  show  the 
way  to  a  real  field  for  development,  in  which  the 
aeroplane  will  become  the  serious  servant  of  industry 
as  well  as  a  medium  of  sport  and  a  weapon  of  war. 


Idea  in 

the  Northwest 


Far  beyond  the  boundaries  of  California  has 
gone  the  fame  of  the  accomplishments  of  the 
_,.  California  Electrical  Cooperative 

ia1  V^P^^'^"^*  Campaign.  Forceful  endorsement 
of  this  work  was  given  by  the 
Committee  on  Cooperation  ap- 
pointed by  President  Ballard  to  investigate  the  sub- 
ject and  which  later  reported  upon  it  at  the  Pasadena 
Convention  of  the  National  Electric  Light  Associa- 
tion. 

In  the  remaining  districts  outside  of  California, 
comprising  the  Pacific  Coast  States,  great  activity 
at  the  present  time  is  being  shown  in  the  formation 
of  similar  movements.     At  Salt  Lake  City  a  move- 


ment is  under  way  which  is  to  embrace  the  inter- 
mountain  district,  comprising  Salt  Lake  City,  pos- 
sibly Butte,  Montana,  Boise,  Idaho,  and  other  inter- 
vening localities. 

In  Vancouver,  British  Columbia,  a  movement  is 
under  way  to  start  a  miniature  cooperative  campaign 
in  that  vicinity.  The  particular  territory  tributary 
to  this  district  is  very  small,  perhaps  numbering 
seven  or  eight  communities  served  by  central  station 
service.  However,  the  evident  desii^e  to  introduce 
active  cooperative  ideals  is  manifest  on  all  sides  in 
British  Columbia. 

But  the  one  big  place,  or  rather  district,  where 
the  desire  for  the  cooperative  idea  has  grown  to  such 
an  extent  that  it  will  unquestionably  bear  fruit,  is 
the  district  comprising  Portland,  Seattle,  and  Spo- 
kane. The  Advisory  Committee  of  the  Northwest 
Electric  Light  and  Power  Association,  which  has 
taken  the  matter  of  the  formulation  of  a  cooperative 
campaign  under  advisement,  has  already  completed 
its  policy  and  stands  ready  to  present  to  the  Asso- 
ciation, at  the  forthcoming  Spokane  convention,  its 
recommendation  that  a  definite  plan  of  cooperation 
as  outlined  by  the  committee  be  put  into  effect  as 
soon  as  possible.  The  entire  matter  must,  however, 
have  the  attention  of  all  Class  A  members  of  the 
Association,  and  as  a  consequence  it  will  be  formally 
presented  to  them  at  the  coming  convention  in  Sep- 
tember, at  which  time  it  is  hoped  that  the  report  of 
the  Advisory  Committee  will  be  adopted  and  the  ma- 
chinery set  in  motion  for  the  cooperation  of  all  elec- 
trical interests  in  the  Northwest. 

The  Journal  of  Electricity  has  ever  been  a  dom- 
inant factor  in  pointing  the  way  towards  the  helpful 
principles  of  the  cooperative  idea.  It  has  nourished 
and  fostered  the  California  development,  and  as  a 
consequence  it  endorses  wholeheartedly  the  action  of 
the  Northwest  and  commends  in  the  highest  degree 
the  efforts  of  the  Advisory  Committee  of  the  North- 
west Electric  Light  and  Power  Association  in  its 
endeavor  to  get  under  way  with  a  specific  and  defi- 
nite plan  of  action. 


The  survey  of    industrial    plants  in  California 
which  use  electricity  as  a  main  motive  power,  a  digest 
of  which  appears  on  another  page 
Industrial  ^^  ^j^jg  issue,  presents  a  picture 

Development  ^^  industrial  activity  on  the  west- 

in  California  ^^^  coast  which  may  be  a  sui-prise 

to  many.  About  1300  plants  were  included  in  the 
survey,  of  which  the  larger  number  were  entei-prises 
devoted  to  various  aspects  in  the  preparation  of  food- 
stuffs, but  among  which  the  iron  and  steel  industries 
used  the  largest  block  of  power.  One  of  the  unex- 
pected features  was  the  important  position  of  the 
shipbuilding  industries  which  may  be  said  almost  to 
have  originated  with  the  war  but  which  have  main- 
tained their  position  in  the  first  rank  of  electricity 
consuming  industries  into  the  peace  period.  The 
cement  industry,  the  lumber  industry  and  the  electro- 
chemical industry  also  rank  high  in  relative  impor- 
tance. The  vast  field  of  agricultural  uses  has  prop- 
erly not  been  included  as  an  industry. 
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This  survey  has  been  extended  to  the  other 
states  of  the  West,  but  returns  are  available  as  yet 
only  for  California  and  even  for  this  district  are  of 
necessity  incomplete.  The  figures  are  sufficiently 
significant,  however,  to  indicate  the  fact  that  the 
West  is  becoming  an  industrial  district  of  impor- 
tance. In  spite  of  high  freight  rates,  car  shortage, 
water  shortage,  high  prices  and  a  business  market 
somewhat  depressed  the  power  company  load  of  this 
region  has  steadily  advanced  with  a  buoyancy  which 
is  the  firmest  guarantee  of  future  growth  and  a  tre- 
mendous asset  in  the  marketing  of  Western  public 
utility  securities. 


West.  It  has  often  been  stated  that  the  failure  of 
most  organizations  lies  in  the  confining  of  their  work 
and  influence  to  the  one  period  of  the  year  at  which 
they  convene. 


Each  day  new  and  interesting  announcements  are 
being  made  of  the  entrance  of  great  new  industries 

into  the  business  life  of  the  West. 
Giant  Industries  Not  only  has  the  institution  of 
Enter  the  West        a    silk    manufacturing   industry, 

amounting  to  some  millions  of 
dollars  in  capitalization,  proven  of  recent  interest  in 
central  California,  but  the  entrance  of  the  Goodyear 
Rubber  Company  into  Los  Angeles  and  vicinity,  with 
its  expenditure  of  twenty  million  dollars,  is  distinctly 
significant  of  the  new  industrial  life  of  the  West. 
Much  has  been  heard  throughout  the  West  of  the 
power  shortage  in  California  during  the  current  sea- 
son, and  yet  it  is  understood  that  this  one  industiy, 
the  Goodyear  Rubber  Company,  will  use  power  in 
such  vast  quantities  as  to  equal  the  whole  power 
shortage  in  California  of  the  pi-esent  year. 

That  the  new  freight  rates  from  the  East  will 
have  a  tendency  to  encourage  western  industrial 
development  is  daily  becoming  more  and  more  a  con- 
viction with  those  who  study  closely  the  situation  in 
the  West.  While  the  initial  cost  will  unquestionably 
be  high  in  installations  of  this  nature,  nevertheless 
the  future  marketing  of  manufactured  material  on 
a  competitive  basis  with  other  districts  will  be 
greatly  facilitated.  As  a  consequence,  the  entrance 
of  new  industries  day  by  day  is  strengthening  the 
spirit  of  optimism  throughout  the  West. 


A  Broad  Field 
for  N.  E.  L.  A. 
Activities 


One  of  the  important  results  of  the  Pasadena 
N.  E.  L.  A.  convention  was  the  formation  of  a  Bureau 
of  Public  Relations  which  should 
place  this  vital  work  of  publicity 
and  research  on  a  permanently 
functioning  basis.  One  of  the 
most  wholesome  signs  of  the  sound  progress  of  the 
electrical  industry  is  their  open  recognition  of  this 
factor  of  their  existence  as  essential.  With  the  pub- 
lic utility  properly  answerable  to  the  public  for  finan- 
cial support  and  for  the  rewards  for  its  sei"vices  as 
well  there  is  no  more  important  aspect  of  N.  E.  L.  A. 
work  than  to  keep  that  public  properly  informed  as 
to  the  facts  of  the  situation.  The  foundation  which 
was  laid  for  the  establishment  of  just  such  a  bureau 
was  one  of  the  important  contributions  of  the  last 
administration  and  the  announcement  of  the  appoint- 
ment of  R.  H.  Ballard,  vice-president  and  general 
manager  of  the  Southern  California  Edison  Company 
and  former  president  of  the  N.  E.  L.  A.,  to  the  chair- 
manship of  this  section  and  also  to  membership  on 
the  public  policy  committee  is  of  vital  interest  to  the 


The  Putting  in 
of  the  Kerckhoff 
Power  House 


The  past  semi-monthly  period  has  witnessed  the 
putting  in  of  the  Kerckhoff  Power  Plant  of  the  San 
Joaquin  Light  &  Power  CoiT)ora- 
tion.  This  development  work  has 
brought  forth  unusual  comment 
from  all  quarters,  particularly  in 
that  there  was  a  lack  of  material  and  a  shortage  of 
men  throughout  the  construction  operations ;  indeed 
at  times  the  obstacles  to  be  overcome  seemed  almost 
superhuman.  Yet  the  work  has  gone  forward  on 
schedule  time,  and  now,  after  the  lapse  of  scarcely 
a  year  and  a  quarter  since  the  great  dam  was  under- 
taken, the  long  tunnel  is  driven  and  the  power  house 
is  in  operation.  The  thirty  thousand  kilowatts  just 
made  available  will  go  far  toward  relieving  the  power 
shortage  situation  in  south  central  California.  The 
power  development  as  it  stands  presents  an  unusu- 
ally attractive  feature  for  the  corporation  in  that 
it  not  only  utilizes  the  rivers  of  the  San  Joaquin  and 
the  waters  farther  upstream  that  are  used  in  a 
chain  of  power  plants  owned  by  the  San  Joaquin 
Light  and  Power  Corporation,  but  also  it  makes  use 
of  the  Big  Creek  waters  of  the  Southern  California 
Edison  Company,  and  indeed  of  all  the  waters  which 
that  company  is  to  develop  in  the  future.  As  a  con- 
sequence, then,  the  Kerckhoff  power  development 
stands  forth  as  an  unusual  installation  in  the  expedi- 
tion which  has  characterized  its  building,  the  fore- 
sight used  in  its  installation,  the  maximum  economy 
obtained,  and  the  fact  that  full  advantage  has  been 
taken  of  natural  facilities. 


The  Selling 
of  8%  Bonds 
in  California 


Announcement  is  made  elsewhere  in  this  issue 
of  the  Journal  of  Electricity  of  the  fact  that  a  syndi- 
cate has  underwritten  a  million 
dollars'  worth  of  the  8%  gold 
bonds  of  the  Pacific  Power  & 
Light  Company  with  the  inten- 
tion of  disposing  of  them  in  central  California.  The 
Pacific  Power  &  Light  Company,  as  is  well  known 
to  our  readers,  has  its  location  along  the  Columbia 
River,  both  in  Oregon  and  Washington,  and  feeds  an 
unusually  prosperous  and  growing  agricultural  com- 
munity. The  investment  is  unquestionably  a  sound 
one.  The  existing  fact,  however,  is  that  California 
is  to  be  invaded  from  the  North  with  the  sale  of 
hydroelectric  securities,  and  that  8%  interest  is  to 
be  offered  on  these  bonds.  The  entire  fact  brings 
forcefully  to  mind  the  question  of  interest-bearing 
securities  of  this  natiu'e.  Undoubtedly  regulating 
bodies  must  come  more  and  more  to  the  conclusion 
that  greater  returns  than  7%  must  be  allowed  on 
securities  of  current  issue  if  a  ready  market  is  to 
be  found  for  them.  That  California  is  subject  to 
invasion  from  the  North  only  instances  the  fact  that 
other  communities  are  allowing  larger  rates  of  re- 
tui'n,  and  as  a  consequence  if  the  vast  financing  is 
to  be  accomplished  in  the  West  that  it  is  confidently 
believed  will  take  place,  liberal  returns  must  be 
allowed  upon  the  money  so  subscribed. 
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Financial  Status 
of  Western 
Power  Companies 


It  is  an  interesting  fact  that  two-thirds  of  the 
leading  power  companies  of  the  West  showed  an 
increase  in  their  corporate  sur- 
plus from  1918  to  1919,  and  in 
the  cases  where  this  sui'plus  de- 
creased there  was  a  very  good 
reason  for  the  decrease.  While  a  comparative  table 
such  as  that  appearing  on  another  page  of  this  issue 
of  the  Journal  of  Electricity,  showing  the  balance 
sheets  of  the  larger  power  companies,  can  furnish 
many  very  interesting  facts,  still,  conclusions  should 
not  be  drawn  too  hastily.  The  decrease  in  the  sur- 
plus of  the  San  Joaquin  Light  &  Power  Corporation, 
for  instance,  is  due  to  the  fact  that  that  company 
during  1919  was  carrying  on  a  great  construction 
program  and  had  not  yet  marketed  the  bonds  which 
were  to  pay  for  these  additions  to  its  properties. 
This  bond  issue  is  now  being  rapidly  sold  and  will 
replenish  the  money  which  that  company  borrowed 
from  itself.  As  another  instance  of  judging  too  has- 
tily, consider  the  case  of  the  Portland  Railway  Light 
and  Power  Company,  which  shows  that  no  dividends 
were  paid  last  year.  While  this  company  is  making 
a  fair  profit  on  the  electricity  it  sells  for  light  and 
power,  the  railway  system  of  Portland  is  di'aining  the 
company  of  its  profits  on  the  other  sales.  Now  that 
the  fares  in  that  city  have  been  increased  the  sys- 
tem will  not  have  to  carry  an  extra  burden,  but  will 
be  able  to  make  a  profit  that  will  assure  the  stock- 
holders of  the  company  a  fair  rate  of  return  on  the 
money  they  have  invested. 

The  Journal  of  Electricity  believes  that  it  is  a 
good  thing  to  bring  the  balance  sheets  of  the  various 
Western  power  companies  to  the  attention  of  the 
members  of  the  electrical  industry.  We  are  all  vitally 
concerned  with  the  financial  condition  of  the  central 
stations,  as  it  affects  the  welfare  of  every  member 
of  the  industry.  If  the  power  companies  are  making 
a  fair  profit  on  their  investment  we  should  know  it 
and  tell  the  story  of  the  stability  of  the  industry. 
But  if  the  power  companies  are  not  making  a  fair 
return,  then  it  should  be  the  duty  of  every  member 
of  the  industry  to  see  why.  If  the  company  is  suffer- 
ing from  inadequate  rates  this  fact  should  be  brought 
to  the  attention  of  the  regulatory  commission  of  the 
state  in  which  that  company  is  located.  It  should  be 
borne  in  mind  that  your  local  power  company  is  the 


gage  of  youi-  business  condition;  that  as  it  prospers 
and  as  it  suffers  from  inadequate  rates,  just  in  that 
proportion  will  the  prosperity  of  your  business  suffer. 


Western 

Power  Companies' 

Securities 


The  majority  of  the  Western  power  companies 
have  schemes  for  selling  their  securities  to  consum- 
ers and  employes,  as  it  is  a  rec- 
,,  ognized  fact  that  a  widespread 
distribution  of  stocks  or  bonds 
among  consumers  and  employes 
is  a  very  desirable  thing.  As  an  instance  of  this  it 
should  be  noted  that  when  the  San  Joaquin  Light  & 
Power  Corporation  recently  applied  for  an  increase 
in  rates  a  large  number  of  consumers  of  that  com- 
pany who  were  also  financially  interested  in  the  com- 
pany to  the  extent  of  one  or  two  bonds,  appeared 
before  the  Railroad  Commission  with  a  request  that 
the  increase  be  granted.  Being  stock  or  bondholders 
in  the  company  gave  them  an  opportunity  to  know 
that  the  development  of  their  community  depended 
upon  the  healthy  financial  condition  of  their  local 
power  company. 

The  stock  selling  plans  of  several  representative 
power  companies  of  the  West  appear  on  another  page 
of  this  issue  of  the  Journal  of  Electricity  and  if  every 
member  of  the  electrical  industry  were  to  take  ad- 
vantage of  one  of  the  investments  offered  there,  it 
would  be  a  great  help  in  solving  the  problem  of 
financing  which  now  confronts  the  Western  power 
companies.  That  neaily  a  billion  dollars  is  to  be  spent 
in  hydroelectric  construction  in  territory  west  of  the 
Rockies  in  the  next  ten  years  is  now  a  well  known 
fact ;  if  every  member  of  the  electrical  industry  sup- 
ports his  local  power  company  financially  as  well  as 
morally,  this  big  construction  progi'am  can  be  put 
over.  The  purchase  of  some  securities  of  your  local 
power  company  will  prove  that  you  believe  in  the 
future  of  the  West,  that  you  have  confidence  in  the 
electrical  industry  and  the  part  it  will  play  in  the  up- 
building of  the  West,  and  that  you  believe  in  yourself. 
The  California  Association  of  Electrical  Contractors 
and  Dealers  have  adopted  a  placard  which  will  be 
placed  in  the  window  of  every  member  owning  some 
central  station  secui'ity,  and  some  mark  should  be 
given  to  those  who  have  invested  in  any  central  sta- 
tion security  in  the  West  so  that  the  "slackers" 
might  be  easily  recognized. 


THE  INDUSTRIES  OF  THE  WEST 

are  growing  through  the  use  of  hydroelectric  power. 

Something  of  this  development  will  be  told  in  the  September  15th  issue  of  the 

Journal  of  Electricity. 

The  romantic  story  of  a  large  W^estern  power  company,  as  personally  told  by 

its  general  manager,  will  be  given. 

This  issue  will  also  contain  the  latest  word  from  the  Spokane  Convention  of 
the  Northwest  Electric  Light  and  Power  Association. 
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Financing  Public  Utilities 

(The  extensive  construction  programs  planned  by  Western  power  companies  for  the  next  ten 
years  will  call  for  the  expenditure  of  vast  sums  of  money.  How  this  money  is  to  be  raised  is 
the  most  vital  question  now  before  the  power  companies,  and  some  of  their  plans  for  handling 
it  are  described  below. — ^The  Editor.) 


It  is  a  recognized  fact  that  the  greatest  problem 
of  the  western  power  companies  in  the  next  decade  is 
that  of  raising  sufficient  money  to  carry  on  the  vast 
construction  program  which  they  have  outlined  as 
necessary  to  keep  up  with  the  industrial  development 
of  the  West.  The  need  for  this  was  very  ably  stated 
by  E.  0.  Edgerton,  president  of  the  California  Rail- 
road Commission,  at  the  N.  E.  L.  A.  convention  at 
Pasadena  last  May  when  he  said : 

"I  recognize  that  we  cannot  get  money  out  here  from  the 
East  into  California  by  threats,  by  arguments,  by  any  form 
of  punishment,  by  any  suggestion  that  because  of  investments 
already  made  they  cannot  quit.  I  recognize  that  the  money 
must  come  by  inducement,  and  in  my  judgment  it  can  be  in- 
duced without  paying  an  exorbitant  and  unreasonable  price 
for  it.  I  believe  that  we  have  assets  in  California,  which  if 
properly  used  will  produce  the  fundamentals  of  inducement  to 
investors,  this  being  absolute  security  of  the  investment  itself, 
the  assurance  that  the  dollars  will  not  become  ninety  cents  or 
something  less,  coupled  with  the  certainty  and  regularity  of 
returns.  What  are  these  assets?  Power  houses  and  trans- 
mission lines?  Surely.  But  over  and  above  that  we  have 
the  asset  of  a  great,  vital  and  essential  service — a  service  that 
the  people  must  have — a  service  that  they  cannot  get  along 
without,  and  that  is  an  assurance  to  an  investor  that  that 
asset  cannot  disappear.  My  judgment  is  that  the  Railroad 
Commission  has  that  asset  in  trust  for  the  people,  and  I  think 
they  can  make  bitter  complaint  if  we  do  not  use  that  asset 
coupled  with  others  so  as  to  produce  the  necessary  money  to 
do  the  absolutely  essential  development  that  must  go  forward 
in  this  state." 

It  is  easy  to  see,  by  applying  the  self-interest 
idea,  why  every  member  of  the  electrical  industry 
should  subscribe  to  the  securities  of  the  central  sta- 
tion which  supplies  him.  The  central  station  may  be 
likened  to  the  reservoir  which  is  built  in  the  moun- 
tains, and  the  other  branches  of  the  industry  could 
be  likened  to  the  power  house  and  the  transmission 
lines:  each  a  complete  thing  in  itself  and  yet  per- 
fectly useless  without  the  other.  When  your  central 
Station  is  in  a  healthy  condition  it  is  expanding — 
which  necessitates  the  buying  of  new  material — and 
is  supplying  a  large  and  possibly  increasing  amount 
of  current  to  its  consumers.  The  activity  of  this 
central  station  is  reflected  upon  the  manufacturer, 
the  jobber  and  the  contractor-dealer  in  that  terri- 
tory, and  they  prosper  as  the  central  stations 
prosper. 

In  presenting  the  various  stock  selling  plans  of 
the  following  power  companies  of  the  West,  it  is  with 
the  idea  that  every  member  of  the  electrical  industry 
in  the  territory  served  by  that  central  station  will 
thereby  become  acquainted  with  the  securities  that 
company  has  for  sale,  will  see  to  it  that  his  customers 
are  acquainted  with  the  value  of  this  security,  and 
will  show  his  confidence  in  that  company  by  purchas- 
ing some  of  its  stock. 

Pacific  Gas  &  Electric  Company 

In  answer  to  a  questionnaire,  Mr.  A.  F.  Hocken- 
beamer,  second  vice-president  and  treasurer  of  the 
Pacific  Gas  &  Electric  Company  of  San  Francisco, 
California,  stated  as  follows: 


"It  is  not  likely  that  we  will  issue  any  hundred  dollar 
bonds,  as  we  have  in  our  first  preferred  six  per  cent  stock 
issue  a  very  excellent  medium  of  effecting  a  wide  distribution 
of  the  ownership  of  this  property.  We  believe  that  this  stock 
issue  is  not  only  for  all  practical  purposes  as  safe  a  medium 
of  investment  as  bonds,  but  can  be  sold  to  give  the  investor 
a  substantially  higher  return.  It  also  possesses  the  advantage 
to  the  investor  of  being  exempt  from  the  Federal  income  tax, 
whereas  bonds  in  any  of  the  so-called  tax-free  covenants  are 
exempt  only  to  a  maximum  of  two  per  cent.  The  stock  is 
purchasable  in  as  small  an  amount  as  one  share,  of  the  par 
value  of  one  hundred  dollars.  Dividends  on  the  stock  are 
paid  four  times  a  year  as  against  semi-annual  interest  pay- 
ments on  bonds. 

"We  are  thorough  believers  in  the  value  of  a  widespread 
distribution  of  our  securities  among  the  people  living  in  our 
territory,  as  evidenced  by  the  fact  that  we  were  the  first 
public  utility  in  the  United  States  to  put  this  theory  into 
actual  practice.  We  made  a  beginning  in  June,  1914,  a  little 
over  six  years  ago,  and  since  then  have  distributed  directly, 
over  the  counter  as  it  were,  more  than  $8,500,000.00  par  value 
of  this  first  preferred  six  per  cent  stock  among  our  customers 
and  others  living  in  the  territory  served  by  us.  We  have  a 
widespread  disti'ibution  of  our  stock  and  bonds,  there  being 
no  less  than  14,781  residents  of  California  owners  of  these 
securities  out  of  a  total  of  28,603.  The  distribution  of  public 
utility  securities,  whether  they  be  stocks  or  bonds,  among  the 
jobbers,  manufacturers ,  and  contractor-dealers  will  undoubt- 
edly help  the  industry,  and  we  are  very  glad  indeed  to  see  the 
Journal  of  Electricity  using  its  influence  in  the  furtherance 
of  this  movement." 

The  securities  of  the  Pacific  Gas  &  Electric  Com- 
pany which  are  now  on  the  market  are  their  General 
and  Refunding  five  per  cent  bonds,  the  First  Pre- 
ferred six  per  cent  stock,  the  Original  Preferred 
stock  and  the  Common  stock.  They  aggregate  over 
$67,000,000.00.  While  the  Pacific  Gas  &  Electric 
Company  has  no  definite  plans  for  stock  or  bond 
issues  in  the  next  five  years,  the  construction  pro- 
gram calls  for  an  expenditure  of  over  $123,000,- 
000.00,  which  must  be  raised  by  the  sale  of  securities. 
In  1914  the  Pacific  Gas  &  Electric  Company  blazed 
the  trail  in  the  field  of  customer  ownership,  which 
has  since  then  been  established  throughout  the 
United  States  to  such  a  degree  that  $40,000,000.00 
worth  of  central  station  securities  are  held  by  some 
36,000  individuals,  90%  of  whom  had  never  owned 
utility  stock.  California  was  a  good  place  in  which 
to  make  this  experiment  as  it  ranks  twelfth  among 
the  states  in  population,  but  holds  first  place  in  per 
capita  wealth. 

The  campaign  put  on  by  this  company  was 
started  in  June,  1914,  by  a  circular  being  distributed 
to  all  of  the  officers  and  employes  of  the  company. 
A  few  months  later  a  circular  was  sent  out  to  all 
consumers,  about  260,000  in  number,  the  addresso- 
graph  used  in  making  out  the  gas  and  electric  bills 
being  used  to  address  the  envelopes.  A  month  later 
a  second  circular  was  sent  out  to  practically  all  con- 
sumers, but  this  time  the  distribution  was  effected 
in  each  district  by  means  of  the  collectors  who  deliv- 
ered the  circulars  as  they  covered  their  routes  in  the 
performance  of  their  ordinary  duties.  District  man- 
agers and  heads  of  departments  were  instructed  in 
the  advantages  of  this  stock,  and  an  advertising  cam- 
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paign  was  carried  on  in  the  newspapers  covering*  the 
districts  served  by  the  company.  A  stock  sales  de- 
partment was  established  at  the  head  office  and  as 
the  result  of  this  campaign  on  December  31,  1918, 
the  total  number  of  stockholders  was  8,242,  with 
average  holdings  of  $7,160.00  as  compared  with  2,898 
stockholders  in  1914,  with  an  average  holding  of 
$14,530.00  par  value.  The  company  has  a  plan 
whereby  employes  may  buy  stock  on  the  partial  pay- 
ment plan  which  has  been  taken  advantage  of  by  a 
large  number  of  the  employes.  The  result  of  this  is 
obvious,  and  the  laborer  who  owns  one  share  of  stock 
is  liable  to  be  a  gi'eat  deal  more  interested  in  the 
welfare  of  the  company  than  the  magnate  who  holds 
a  thousand  shares. 

Southern  California  Edison  Company 

The  Southern  California  Edison  Company  has 
three  stock  issues,  a  First  and  Second  Preferred  and 
an  issue  of  Common  stock,  of  which  there  is  $35,- 
116,272  outstanding  out  of  a  total  authorized  of 
$100,000,000.  The  company's  construction  program 
provides  for  an  annual  expenditure  of  from  $10,000,- 
000  to  $15,000,000  of  which  approximately  66  2/3 
will  be  provided  through  the  sale  of  bonds  and  the 
remainder  by  junior  financing.  Employes  of  the 
company  are  allowed  to  purchase  stock  in  an  amount 
ten  times  their  monthly  salary,  that  is  an  employe 
receiving  $100  per  month  would  be  allowed  to  pur- 
chase $1000  par  value  of  stock,  or  ten  shares.  There 
are  two  forms  of  contract  by  which  an  employe  can 
obtain  stock.  The  first  one,  which  any  employe  can 
accept,  is  to  deduct  seven  and  one-half  per  cent  of  his 
salary  each  month  and  credit  it  to  his  stock  account. 
The  other  contract  is  for  those  employes  who  receive 
less  than  $100  per  month,  and  by  this  contract  one 
dollar  per  share  per  month  is  deducted  from,  their 
salary  and  credited  to  their  stock  account.  At  the 
end  of  each  quarter  the  dividend  is  credited  to  the 
employe's  stock  account  and  six  per  cent  is  charged 
on  all  deferred  payments.  In  cases  where  an  employe 
leaves  the  company  without  completely  paying  for 
his  stock  the  amount  he  has  paid  in  is  refunded  to 
him  plus  any  dividends  that  have  accrued  to  his 
account.  If  he  has,  however,  sufficient  money  paid  in 
to  pay  for  one  or  more  shares  of  stock,  a  certificate  is 
issued  for  the  nearest  full  paid  share  and  the  balance 
is  refunded  in  cash. 

A  securities  department  has  been  formed  which 
is  under  the  charge  of  A.  N.  Kemp,  vice-president  in 
chai"ge  of  finance.  This  department  in  addition  to 
planning  the  campaign  for  the  sale  of  stocks,  writing 
the  advertisements,  etc.,  also  handles  the  transfer 
books  and  mailing  of  dividends,  and  furnishes  infor- 
mation to  the  stockholders.  A  campaign  to  sell  the 
common  stock  was  launched  in  August,  1917,  since 
which  date  over  $8,500,000  worth  of  stock  has  been 
sold,  to  a  total  of  eight  thousand  subscribers.  The 
advertising  has  been  done  by  means  of  the  news- 
papers in  the  territory  served  by  the  company,  and 
it  has  been  found  that  the  best  results  have  been 
obtained  by  short,  sharp  advertising  campaigns  of 
four  or  five  days  spaced  a  few  months  apart.  The 
entire  company's  force  of  about  3,000  permanent 


employes  has  become  a  sales  organization  with  the 
district  managers  as  direct  sales  representatives. 
About  fifteen  per  cent  of  the  sales  were  made  by  the 
banks  with  which  the  company  had  accounts,  all  of 
which  had  subscription  blanks. 

San  Joaquin  Light  &  Power  Corporation 

Situated  in  the  San  Joaquin  Valley,  whose  devel- 
opment has  been  held  back  by  a  lack  of  power,  the 
San  Joaquin  Light  &  Power  Corporation  has  started 
the  sale  of  $10,000,000  of  7%  Preferred  stock  di- 
rectly through  the  company  on  the  "Self -Interest" 
plan  which  was  conceived  by  A.  Emory  Wishon, 
assistant  general  manager  of  the  company.  Through 


,  \ 


The  effective  newspaper  advertising  which  the  San  Joaquin  Light  &  Power 
Corporation  used  in   financing   its  recent  bond   issue 

this  plan  of  proving  to  consumers  and  employes  that 
it  is  to  their  best  interests  to  see  the  valley  devel- 
oped, which  is  only  possible  through  the  development 
of  large  amounts  of  power  by  the  company,  they  are 
going  ahead  selling  on  a  cash  basis,  except  to  em- 
ployes who  can  purchase  stock  at  the  rate  of  $7.50 
per  month.  In  the  past  year  the  San  Joaquin  Light 
&  Power  Corporation  have  practically  doubled  their 
capacity  and  the  faith  that  this  company  has  in  the 
future  of  the  valley  is  being  rewarded  by  the  way  in 
which  they  are  disposing  of  their  stock  issue. 

The  advertising  for  the  sale  of  this  issue  has 
been  carried  on  by  using  the  newspapers,  magazines, 
follow-up  letters,  and  printed  notices  on  the  back  of 
all  outgoing  bills  and  letters.  The  moving  picture 
has  played  a  part  in  the  company's  campaign  also,  as 
a  film  has  been  made  showing  the  construction  of  the 
Kerckhoff  Power  House,  which  has  just  recently 
been  put  into  operation,  and  showing  also  the  manner 
in  which  the  use  of  electricity  develops  and  enhances 
the  value  of  the  lands  in  the  valley  served  by  the 
company.  The  company  have  also  endeavored  to 
interest  the  local  public  in  their  securities  by  means 
of  advertising  and  general  education  to  give  interest 
to  the  story  of  electricity,  to  interest  every  individ- 
ual in  the  territory  served  in  the  financing  and  devel- 
opment of  the  company,  and  to  show  that  their  own 
individual  interests  and  the  development  of  their  own 
locality  depend  on  the  growth  of  the  company  and  its 
ability  to  develop  sufficient  electricity  to  supply  the 
rapidly  increasing  demand. 

Great  Western  Power  Company 

The  Great  Western  Power  Company  have  a  plan 
of  selling  to  employes  the  Preferred  stock  of  the  com- 
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pany  in  twenty  equal  monthly  payments.  These 
payments  are  deducted  from  the  employe's  pay 
check,  and  interest  is  paid  by  the  company  at  the 
rate  of  six  per  cent  on  all  installments  until  such 
time  as  the  stock  is  paid  for.  On  the  date  of  the  last 
payment,  the  stock  certificate  is  made  out  to  the 
purchaser-emploj^e  and  the  dividends  accrue  from 
that  date  at  the  rate  of  seven  per  cent.  Stock  is  also 
being  sold  to  consumers  on  a  time  payment  plan 
where  the  consumer  makes  an  initial  payment  of 
twenty  per  cent  of  the  purchase  price  and  the  bal- 
ance in  eight  equal  monthly  instalments.  Practically 
all  the  stock  sold  under  this  plan  has  been  marketed 
through  the  company's  district  managers  and  sales- 
men and  the  company  has  been  paying  them  a  com- 
mission of  two  dollars  a  share.  Practically  all  the 
bond  and  stock  issues  of  the  company,  however,  have 
always  been  marketed  through  investment  bankers 
and  no  effort  made  to  dispose  of  them  to  consumers. 

Northwest  and  Intermountain  Companies 

The  Pacific  Power  &  Light  Company,  which  op- 
erates in  Oregon,  Washington  and  Idaho,  has  only 
two  securities  on  the  market,  one  a  5%  First  Mort- 
gage Gold  Bond  and  the  other  a.  7  %  Cumulative  Pre- 
ferred stock.  The  stock  sells  at  par  and  during  the 
past  two  years  about  $250,000  worth  of  this  security 
has  been  sold  to  customers  and  employes.  All  forms 
of  advertising  were  used  in  the  campaign  including 
stuffers  placed  in  the  outgoing  bills,  folders,  calen- 
dars, newspaper  and  magazine  advertising  and  win- 
dow displays.  Customers  and  employes  may  pur- 
chase the  stock  on  time  payments,  paying  in  ten  in- 
stalments, and  six  per  cent  interest  is  given  on  all 
payments  up  to  the  time  the  transaction  is  completed. 

The  Washington  Water  Power  Company  has 
marketed  most  of  its  bond  and  common  stock  issues 
in  the  East,  but  recognizing  the  fact  that  it  was  de- 
sirable to  have  customers  take  part  in  the  ownership 
of  the  company,  arrangements  were  made  with  bond 
houses  in  Spokane  to  purchase  the  company's  securi- 


ties in  the  eastern  markets  for  re-sale  to  customers 
of  the  company.  The  result  of  this  has  been  that 
over  twenty-six  per  cent  of  all  the  stockholders  of 
the  company  are  residents  in  the  territories  served 
by  the  company. 

The  Idaho  Power  Company  has  a  7%  Cumulative 
Preferred  stock  which  it  is  selling  at  par  to  its  cus- 
tomers and  employes  through  its  employes  without 
making  a  special  campaign.  This  is  accomplished  by 
offering  commissions  to  the  employes  selling  the 
stock,  and  twice  a  month  sales  letters  are  sent  to  the 
employes  to  keep  their  interest  aroused.  In  selling 
for  cash  the  employe  receives  a  commission  of  $3.00 
for  any  one  sale  up  to  four  shares  and  $5.00  for  any 
one  sale  of  five  shares  and  then  fifty  cents  a  share 
on  any  one  sale  in  excess  of  five  shares.  On  the 
time  paj^ment  basis  the  company  sells  the  stock  for 
ten  dollars  down  and  ten  dollars  a  month,  paying  six 
per  cent  interest  on  the  payments.  On  this  kind  of 
sale  the  employe  receives  a  commission  of  $2.00  a 
share  on  any  sale  up  to  four  shares,  four  dollars  on 
any  one  sale  of  five  shares,  and  fifty  cents  a  share 
for  any  sale  in  excess  of  five  shai'es. 

In  its  advertising  the  Idaho  Power  Company  has 
endeavored  to  bring  out  the  development  work  that 
it  is  doing  in  the  state  and  to  get  the  people  in  the 
state  interested  in  this  development  work  by  buying 
the  Preferred  stock'  of  the  company.  Bill  stuffers 
with  return  post  cards  have  furnished  a  large  num- 
ber of  prospects,  as  have  the  coupon  attached  to  the 
newspaper  advertisements.  Upon  receipt  of  this 
coupon  the  company  immediately  sends  out  a  per- 
sonal letter  and  a  folder  containing  all  of  the  par- 
ticulars regarding  the  company  and  the  stock,  and  a 
map  of  the  territory  sei-ved  by  the  company.  This 
prospect  is  then  turned  over  to  one  of  the  salesmen  in 
the  territory  from  which  the  coupon  came.  The  re- 
sult of  this  has  been  that  over  fifty-five  per  cent  of 
the  holders  of  the  company's  Preferred  stock  reside 
in  the  territory  served  by  the  company. 


I 


This  is  how  the  Pacific  Power  and  Light  Company  put  over  their  recent   stock  campaign 
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Riverside  Avenue,  in  tlie  heart  of  the  business  district  of  Spokane.  Washington,  is  shown  on  the 
left.  Down  River  Drive,  one  of  the  beautiful  motor  roads  in  Spokane,  is  shown  above.  This 
city  which  will  be  the  hostess  of  the  Northwest  Electric  and  Power  Association,  September  8-11. 
is  the  distributing  and  financial  center  for  a  territoi-y  of  approximately  400,000  square  miles 
and   with   a   population   of   nearly   3.000.000. 


The  Spokane  Convention 

(The  thirteenth  annual  convention  of  the  Northwest  Electric  Light  and  Power  Association  which 
is  to  be  held  in  Spokane  from  September  8th  to  11th  inclusive  will  be  of  interest  to  the  entire 
Pacific  Coast.  A  comprehensive  program  has  been  arranged,  the  details  of  which  are  given  in 
this  article. — The  Editor.) 


The  thirteenth  annual  convention  of  the  North- 
west Electric  Light  and  Power  Association  will  be 
held  in  Spokane,  September  8-11  inclusive,  at  the 
famous  Davenport  Hotel  with  an  anticipated  attend- 
ance of  250  members.  An  entertainment  program  is 
now  being  worked  out  by  a  local  committee  headed 
by  W.  E.  Coman,  vice-president  and  general  manager 
of  the  Washington  Water  Power  Company.  Special 
arrangements  will  be  made  to  provide  for  the  ladies 
and  everybody  attending  will  be  given  opportunity 
to  visit  the  Interstate  Fair,  then  in  progress. 

President  J.  B.  Fisken  and  Secretary  L.  A. 
Lewis,  both  of  the  Washington  Water  Power  Com- 
pany, Spokane,  have  prepared  a  program  for  the 
convention  proper  which  is  not  yet  complete  as  to 
speakers. 

Martin  Insull  of  Chicago,  president  of  the  Na- 
tional Electric  Light  Association,  and  M.  H.  Ayles- 
worth  of  New  York,  secretary  of  that  organization, 
have  been  invited  to  attend. 

A  feature  of  the  convention  will  be  the  meeting 
at  the  same  time  of  the  new  committee  on  hydraulic 
power.  Those  members  of  the  committee  who  are 
expected  to  be  present  are  Markham  Cheever  of  Salt 
Lake  City,  chairman;  J.  B.  Fisken  and  B.  M.  Merritt 
of  Spokane;  H.  H.  Schoolfield  of  Portland,  Oregon; 
G.  C.  Sears  of  Seattle;  H.  A.  Barre,  Los  Angeles; 
J.  P.  Jollyman,  San  Francisco,  and  C.  O.  Poole,  Riv- 
erside, California. 

The  program   as   it  now  stands   is  as  follows: 


Wednesday:  Reports  and  president's  address, 
J.  B.  Fisken,  2  p.m.  Report  of  the  Accounting  Sec- 
tion, J.  S.  Simpson,  chairman,  3  p.m.  Review  of 
N.  E.  L.  A.  range  and  water  heater  report,  A.  C. 
McMicken. 

Thursday:  Report  of  hydro-electrical  and  tech- 
nical section,  Geo.  Quinan,  2  p.m.  Discussion  of 
hydro-electrical  and  technical  report  safety  reports. 

Friday:  Report  of  advisory  committee  on  "Co- 
operation of  Electrical  Interests,"  R.  J.  Clark,  chair- 
man advisory  committee,  2  p.m.  Public  Utilities 
Competition,  Geo.  L.  Myers,  Public  Relations  Section, 
3  p.m.  "Successful  Public  Utility  Management  of 
the  Future,"  Franklin  T.  Griffith. 

Wednesday  noon  an  address  will  be  made  by  an 
official  of  the  N.  E.  L.  A.  before  the  Spokane  Adver- 
tising Men's  Club. 

Thursday  night  an  open  address  will  be  made 
the  citizens  of  Spokane  on  some  public  utility  sub- 
ject, and  Friday  night  the  annual  banquet  will  be  at 
the  Davenport  Hotel.  Saturday  there  will  be  competi- 
tion for  the  Kilowatt  Golf  Club  cup  at  Hayden  Lake. 

It  is  rumored  that  many  plans  are  being  made 
to  entertain  visiting  delegates  with  the  aid  of  near-by 
mountain  drives  and  lakes  and  beautiful  municipal 
parks  and  golf  links.  Within  a  hundred-mile  radius 
of  the  city  over  60  mountain  lakes  offer  splendid 
accommodations  and  the  best  of  hunting,  fishing, 
bathing  and  boating.  In  a  few  hours  by  motor,  one 
can  be  transported  into  the  untouched  wildernesses. 
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I  Forestalling  Another  Power  Shortage  | 


By  the  fall  of  this  year  the   Great  Western 
Power  Company  of  California  will  have  installed 
185  miles  of  the  highest  voltage  transmission 
line  in  the  world,  extending  190  miles  from 
Caribou  on  the  north  fork  of  the  Feather  River 
to  San  Francisco.    The  first  two  units  of  the 
Caribou  plant,  the  second  plant  on  the  system, 
will  be  put  into  operation  early  in  1921,  and 
will  bring  the  total  capacity  of  the  system  up  to 
139,500  kw.     The  ultimate  installed  capacity 
of  Caribou  will  be  120,000  kw.     The  estimated 
expenditure   required   to   complete    the 
development  of  the  river  by  means  of  a  chain 
of  seven  power  houses,  amounts  to  about 
$76,200,000,    some    $10  674,900    of   this   being 
estimated  as  the  cost  of  the  Caribou  plant 
and  transmission  lines.     To  defray  some  of  this 
expense   the    company   has   recently   been 
authorized   to   issue   $3,500,000.00   of   8%    ten- 
year  bonds. 


Digging  new  channel  for  North  Fork  of  Feather  River  to  allow 
Caribou   plant  to  be  built  in  old  channel 


g  View  of  the  Caribou  plant  of  the  Great  Western  Power  Company,  from  the    hill    behind    the    power    house. 

^iiiii]iiiiiiiiiiiiiiiiiiiiiiiiii[iiii]iiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiii]iiii[iiiiii]iiiiitiiiiiiii!ii^  i         i  in      mi  iiiiii>'~| 
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Starting  the  Shaver  Lake  Tunnel  on  the  Big  Creek  Sys- 
tem of  the  Southern  California  Edison  Company.  This 
\n\\  connect  Shaver  Lake  with  Huntington  Lake  through 
Big  Creek  power  house  No.  5,  and  will  involve  tunneling 
through  5.75  miles  of  solid  rock.  Power  house  No.  5  will 
be  developed  to  an  ultimate  capacity  of  100,000  hp. 
under  a  head  of  1480  ft. 


Vestal  substation  on  the  Southern  California  Edison 
Company's  system.  The  company's  generation  program 
for  the  next  ten  years  involves  an  addition  of  472,000 
kw.  hydro  and  60,000  kw.  steam  to  its  existing  capacity, 
and  plans  are  under  way  to  convert  the  transmission 
lines  of  the  Big  Creek  System  from  150,000  to  220,000 
volts,  thereby  doubling  their  capacity  to  transmit  load. 


Interior  of  the  Kerckhoff  power  house,  San  Joaquin 
Light  &  Power  Corporation,  showing  No.  1  unit  com- 
pleted and  units  Nos.  2  and  3  under  way.  These  were 
completed  in  record  time,  and  placed  in  operation  Aug- 
ust 15th  of  this  year.  The  present  capacity  of  the  plant 
is  30,000  kw.  and  it  will  be  connected  with  the  McKit- 
trick  substation  by  110,000-volt  transmission  lines. 


Removing  rock  from  the  tunnel  line  on  the  San  Joaquin 
Light  &  Power  Corporation's  Kerckhoff  project.  This 
tunnel  which  was  one  of  the  notable  features  of  the 
construction  work,  measures  18  ft.  by  18  ft.  and  extends 
a  distance  of  S'/z  miles  through  solid  granite.  A  steam 
shovel  was  used  inside  the  tunnel,  and  electric  storage 
battery  locomotives  carried  out  the  burrowings. 
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The  view  above  shows  an  outdoor  substation  at  Sno- 
qualmie,  Washington,  on  the  recently  interconnected 
system  which  supplies  power  to  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad.  The  work  on  this  interconnection 
of  the  systems  of  the  Washington  Water  Power  Com- 
pany, the  Pacific  Power  &  Light  Company,  and  the 
Puget  Sound  Traction  Light  &  Power  Company  occupied 
two  years,  and  necessitated  among  other  things  the 
building  of  numerous  substations  to  change  the  100,000- 
volt  current  to  3,000-volt  d.c  for  the  locomotives. 

At  the  left  is  shown  the  construction  on  the  100,000-volt 
transmission  line  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad  sixteen  miles  east  of  Butte,  Montana.  The  span 
here  is  675  ft.,  and  the  photograph  shows  the  method  of 
guying  and  dead  ending  at  comer  points. 


View  showing  progress  being  made  on  the  construction  of  the  Pacific  Power  &  Light  Company's  new  gas  and 
steam  electric  generating  station  located  at  Youngs  Bay,  Astoria,  Ore.  This  is  to  be  a  reinforced  concrete 
building  90  ft.  by  111  ft.  by  50  ft.  high,  with  a  stack  220  ft.  high  and  10  ft.  in  diameter  at  the  top.  It  is 
expected  to  be  completed  by  October  of  this  year,  and  will  have  a  generating  capacity  of  3750  kva. 
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The  Spread  of  the  Cooperative  Idea 

(One  of  the  most  significant  features  of  the  California  Electrical  Cooperative  Campaign,  next 
to  its  success  in  its  own  territory,  is  the  manner  in  'which  its  fundamental  idea  is  spreading 
throughout  the  Pacific  Coast  states  and  leading  to  the  formation  of  new  cooperative  societies. 
Some  account  of  this  is  given  below,  together  with  a  few  recommendations  compiled  by  the 
California  Campaign. — The  Editor.) 


One  of  the  questions  of  importance  to  be  taken 
up  at  the  coming  convention  of  the  Northwest  Elec- 
tric Light  and  Power  Association,  September  8-11,  is 
the  formation  of  an  Electrical  Cooperative  Campaign 
similar  to  that  now  operating  in  California.  The 
success  of  the  California  movement  has  already  in- 
spired similar  activities  in  Salt  Lake  City,  and  across 
the  Canadian  bordei'. 

British  Columbia  Electrical  Cooperative  Association 

For  the  purpose  of  promoting  electrical  develop- 
ment and  the  more  extensive  sale  and  use  of  electrical 
appliances,  the  British  Columbia  Electrical  Coopera- 
tive Association  has  been  formed  at  Vancouver,  B.  C. 
Preliminary  meetings  have  been  held  of  the  leaders 
of  the  movement  and  a  general  rally  of  all  the  men 
in  the  industry  around  Vancouver  has  been  called  for 
a  date  early  in  September. 

The  president  of  the  association  is  George  Kidd, 
general  manager  of  the  British  Columbia  Electric 
Railway  Company,  and  its  vice-presidents  are  R.  F. 
Hayward,  general  manager  of  the  Western  Power 
Company  of  Canada,  W.  G.  Murrin,  assistant  general 
manager,  British  Columbia  Electric  Railway  Com- 
pany, and  William  McNeill,  assistant  general  man- 
ager. Western  Power  Company. 

There  is  also  an  advisory  council  composed  of 
E.  E.  Walker,  sales  engineer,  British  Columbia  Elec- 
tric Railway  Company;  E.  Brettell,  president  of  the 
British  Columbia  Association  of  Electrical  Dealers 
and  Contractors ;  J.  R.  Read,  local  manager,  Canadian 
Westinghouse  Company;  H.  Pirn,  local  manager,  Ca- 
nadian General  Electric  Company;  J.  F.  Little,  local 
manager.  Northern  Electric  Company;  James  Light- 
body,  publicity  manager,  British  Columbia  Electric 
Railway  Company ;  W.  W.  Eraser,  electrical  contrac- 
tor; S.  E.  Jarvis,  Jarvis  Electric  Company;  F.  T. 
Cope,  F.  T.  Cope  and  Son,  and  E.  B.  Horsman,  Hors- 
man  &  Company. 

Of  the  advisory  council  E.  E.  Walker  is  chair- 
man, E.  Brettell  vice-chairman,  and  James  Light- 
body  honorary  secretary-treasurer. 

The  association  has  been  framed  after  the  plan 
of  the  California  Cooperative  Campaign.  The  ob- 
jects as  set  out  in  the  constitution  are: 

(a)  To  develop  the  electrical  industry  by  educational 
methods,  encouraging  the  practice  of  good  ethical  business 
methods  and  of  improved  service  to  the  public. 

(b)  To  develop  a  closer  cooperation  and  understanding 
between  central  stations,  contractor-dealers,  manufacturers 
and  jobbers,  to  the  end  that  the  efficiency  of  the  various 
branches  of  the  industiy  serving  the  public  may  be  increased 
and  that  the  customer  may  obtain  better  electrical  service. 

(c)  To  help  the  contractor-dealers  im^prove  their  busi- 
ness methods,  including  accounting,  sales  advertising  and 
general  store  appearance,  thereby  elevating  the  plane  of  the 
retail  branch  of  the  industry. 

(d)  To  form  a  recognized  body  to  promote  electrical 
development  in  British  Columbia,  to  support  each  branch  of 
the  industry  when  occasion  requires  and  obtain  fair  treatment 
for  invested  capital  on  the  part  of  the  authorities  by  working 


for  a  fair  attitude  towards  electrical  development  on  the  part 
of  the  public  at  large. 

At  a  preliminary  dinner  given  by  George  Kidd 

to  the  officers  and  members  of  the  advisory  council 

figui'es  were  produced  to  show  that  only  a  fraction  of 

the  business  in  electrical  goods  was  being  done  that 
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The  plan  of  organizotion  which  has  been  laid  out  by  the  British  Columbia 
Electrical    Cooperative    Association 

ought  to  be  done  on  a  basis  of  population.  It  was 
estimated  that  sales  of  electrical  household  devices 
alone  amounted  to  only  $200,000  a  year,  whereas  on 
the  basis  of  population  they  ought  to  amount  to 
.$427,000.  Similar  increases  should  take  place  in 
sales  of  other  electrical  goods,  it  was  pointed  out. 

Owing  to  the  limited  territory  it  is  not  thought 
possible  to  engage  paid  experts  at  present  and  the 
advisory  council  proposes  to  use  volunteer  help  from 
the  larger  companies  operating  in  the  district.  It  is 
hoped  to  take  up  the  following  definite  lines :  account- 
ing, advertising,  store  and  window  display,  proper 
merchandising,  standard  estimating,  installation  of 
more  outlets,  etc.  Work  will  be  done  among  the 
dealers,  contractors  and  architects.  The  council  will 
also  urge  manufacturers  and  jobbers  to  assist  the 
dealers  by  the  furnishing  of  advertising  material  and 
sales  helps,  and  will  urge  the  dealers  to  use  such  ma- 
terial. 

While  the  beneficial  effects  will  be  felt  largely 
by  the  electrical  dealers  and  contractors,  the  manu- 
facturers and  the  jobbers  in  increased  sales,  it  is 
believed  that  the  formation  of  the  association  will 
help  the  central  stations  to  obtain  fair  treatment. 
With  public  prejudice  operating  against  large  central 
stations,  it  is  probable  that  people  will  pay  more  at- 
tention to  suggestions  from  business  interests  such 
as  the  electrical  industry.  At  the  same  time,  the 
tying-in  of  small  electrical  contractors  and  dealers 
with  large  central  stations  is  expected  to  help  theii' 
credit,  give  them  better  standing  and  improve  the 
whple  tone  of  the  electrical  business. 
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The  British  Columbia  organization  will  endeavor 
to  educate  the  contractor  and  dealer  to  help  himself. 
It  is  not  the  intention  of  the  association  to  conduct 
his  business  for  him  but  to  point  out  ways  by  which 
he  may  improve  his  service  to  the  public  and  increase 
his  own  profits. 

At  the  recent  contractor-dealer  convention  in 
British  Columbia  the  movement  was  emphasized  in  a 
speech  by  James  Lightbody,  publicity  manager  for 
the  B.  C.  Electric  Company,  Vancouver. 

"We  must  think  of  our  business  not  in  terms  of  more 
articles  but  as  an  idea — the  electrical  idea.  That  is  what  we 
have  to  get  home  to  the  public  if  we  expect  them  to  buy 
our  goods.  The  idea  has  to  be  put  across  on  a  wholesale 
scale.  The  business  in  electrical  devices  has  to  be  created  out 
of  nothing. 

"The  electrical  business  is  not  ready  made.  You  must 
make  it  for  yourself.  It  requires,  therefore,  the  utmost  care 
in  the  correct  merchandising  of  your  goods.  It  requires, 
moreover,  the  concerted  efforts  of  all  four  factors  in  the 
industry.  It  is  too  big  an  idea  to  be  put  over  by  any  one 
factor.    It  needs  them  all  and  it  needs  them  all  in  cooperation. 


The  Electrical  Supply  Company,  Ltd.,  of  Vancouver,  have  one  of  the  most 
attractive  retail  stores  in  western  Canada.  The  owners  state  that  "electric" 
and  "i'.ervice"  are  interchangeable  terms  in  their  vocabularies. 

"The  way  each  of  you  conducts  your  business  instantly 
reflects  upon  the  rest  and  vice  versa.  Poor  advertising  keeps 
back  the  whole  industry.  An  untidy  looking  store  makes  the 
whole  industry  suffer.  A  smart  store  elevates  the  plane  of 
all  electrical  merchandising.  No  man  is  a  law  unto  himself 
in  the  electrical  business  any  more  than  in  ordinary  life. 

"Yet  in  propounding  this  doctrine  we  are  not  altruistic 
nor  wholly  selfish.  It  is  all  good  business.  The  cooperative 
plan  will  put  the  electrical  iJea  across  in  better  shape  and 
more  quickly  than  any  individual  action. 

"The  manufacturers  and  jobbers  and  central  stations 
all  have  men  with  organizing  ability.  The  first  moves  must 
come  from  them.  These  com.panies  should  release  men  for 
no  other  purpose  during  the  next  year  or  two  than  organizing 
a  cooperative  movement  in  Vancouver." 

Recommendations  by  the  California  Campaign 

The  Advisory  Committee  directing  the  Califor- 
nia Electrical  Cooperative  Campaign  has  observed 
with  interest  the  fact  that  other  states  are  taking 
notice  of  the  California  idea  and  organizing  move- 
ments similar  to  the  California  plan.  It  not  only 
wishes  to  encourage  the  work,  but  is  desirous  of 
assisting  so  far  as  it  can  any  of  these  movements, 
and  with  this  end  in  view  has  prepared  a  bulletin 
with  the  following  suggestions  to  supplement  its 
regular  reports :  , 


1.  We  recommend  to  all  cooperative  organizations  that 
they  be  supported  by  contribution  from  electrical  Arms  and 
corporations  rather  than  by  appropriations  from  electrical 
associations.  The  contributions  that  we  receive  from  the 
central  stations,  manufacturers  and  jobbers  are  aU  from  the 
individual  companies  and  coi-porations.  The  contractors  and 
dealers  contribute  to  our  movemjent  through  their  association, 
but  we  believe  that  even  in  the  case  of  contractors  and  deal- 
ers it  will  be  much  more  satisfactory  to  deal  directly  with  the 
individuals.  Movements  similar  to  the  California  Electrical 
Cooperative  Campaign  are  for  the  good  of  the  entire  electrical 
industry,  have  special  missions  to  perform  and  should  have 
no  alliances  that  might  in  any  way  become  entangling.  The 
electrical  associations  in  the  territory  should  endorse  the  co- 
operative movement.  In  California  the  Pacific  Coast  Section 
of  the  N.  E.  L.  A.  from  year  to  year  passes  a  resolution 
endorsing  our  work  and  requests  its  members  to  renew  their 
subscriptions  to  our  fund, 

2.  Committees  in  charge  of  movements  similar  to  ours 
should  make  their  proceedings  and  activities  informal  rather 
than  formal.  We  recommend  neither  a  constitution  nor  by- 
lawsi  Experience  has  taught  us  that  the  problems  of  the 
electrical  industry  are  constantly  changing.  We  are  dealing 
with  problems  today  that  were  not  contemplated  or  considered 
when  our  Campaign  began.  We  feel  that  we  have  earned  the 
confidence  of  the  entire  industry  and  are  constantly  receiving 
requests  to  undertake  some  new  educational  activity.  We 
feel  that  a  constitution  and  by-laws  would  have  been  a  handi- 
cap to  our  work.  In  fact,  we  would  probably  have  outlived 
our  usefulness  long  ago  if  we  had  to  conform  to  definite  rules 
and  regulations. 

3.  We  recommend  that  an  outline  of  policy  be  declared 
at  the  beginning,  and  that  such  policy  be  educational  and  not 
commercial.  We  analyzed  problems  of  the  industry  in  Cali- 
fornia and  carefully  wrote  our  declarations  of  policy  before 
commencing  any  actual  work.  Statements  of  our  policies  will 
be  found  on  pages  7,  8, -9,  and  10  of  our  January,  1919,  report 
and  on  page  3  of  our  January,  1920,  report. 

4.  We  would  caution  against  proceeding  too  rapidly  or 
attempting  too  much  in  the  beginning.  We  proceeded  slowly, 
feeling  our  way  as  we  went,  and  this  we  believe  has  had  much 
to  do  with  the  success  of  our  Campaign.  The  first  year  of  the 
Campaign  in  California  was  spent  entirely  in  selling  the  co- 
operative idea.  This  was  accomplished  by  dinner  meetings 
and  by  our  field  men  selling  the  cooperative  idea  before  they 
attempted  to  any  extent  any  other  work.  Even  in  the  engag- 
ing of  field  men  we  proceeded  with  much  caution.  The  duties 
of  these  field  men  are  outlined  in  the  reports  of  January,  1919, 
and  January,  1920.  As  the  work  progressed  an  advertising 
representative  was  added  to  encourage  and  help  the  industry 
to  tell  its  story  through  advertising  and  news  items  and  to 
acquaint  the  newspaper  editors  and  advertising  managers 
with  the  possibilities  and  problems  of  the  electrical  industry. 
His  duties  are  outlined  in  the  January,  1920,  report.  The 
first  of  this  last  year  an  architectural  representative  was 
added  to  woi-k  with  architects,  builders  and  real  estate  men, 
explaining  the  advantages  of  adequate  wiring  and  the  neces- 
sity of  providing  a  sufficient  number  of  convenience  outlets  in 
homes.  His  duties  are  outlined  in  the  January,  1920,  report. 
Now  the  Campaign  is  ready  to  undertake  educational  work 
with  industrials  and  establish  lighting  exhibits  in  San  Fran- 
cisco and  Los  Angeles.  This  illustrates  how  cautiously  we 
proceeded  and  how  normal  has  been  the  growth  of  the  Cam- 
paign. 

5.  We  have  an  unwritten  law  of  undertaking  no  activ- 
ity that  has  not  the  unanimous  consent  of  all  of  our  Com- 
mittee. This  has  kept  us  from  making  any  grave  mistakes 
and  from  doing  anything  that  might  be  detrimental  to  any 
branch  of  the  industry  and  assuring  us  that  our  actions  make 
for  the  good  of  the  whole. 

6.  We  recommend  that  the  personnel  of  any  committee 
similar  to  ours  be  changed  as  little  as  possible.  It  takes  time 
for  a  man  from  one  branch  to  grasp  and  understand  the  prob- 
lems of  the  entire  industry.  Much  useless  discussion  and 
going  back  over  old  ground  can  be  avoided  by  a  committee 
that  is  permanent  in  character,  thus  giving  the  committee 
more  time  for  the  discussion  of  constructive  ideas  and  the 
actual  solution  of  problems.- 

7.  We  never  attempt  to  undertake  any  activity  without 
the  consent  of  the  contributors.  This  we  obtain  by  calling 
prominent  men  in  various  branches  of  the  industry  into  our 
meetings  and  discussing  the  new  problems  with  them.  At  all 
times  we  welcome  their  advice  and  any  ideas  that  they  may 
have  to  offer. 

8.  Contributors  are  kept  informed  of  activities  under- 
taken and  results  accomplished  by  monthly  and  yearly  reports. 
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Contractor  Dealers  of  the  Northwest 

(The  advance  in  electrical  retailing  is  one  of  the  most  marked  features  in  the  progress  of  the 
electrical  industry.  Below  are  interesting  pictures  of  some  of  the  up-to-date  retail  establish- 
ments in  the  Northwest  which  indicate  the  high  standard  of  merchandising  maintained  by  the 
contractor-dealer  on  the  Pacific  Coast. — The  Editor.) 
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A  vista  of  display  rooms  opening  one  into  another  gives  to  the  store  of 
E.  L.  Wright  &  Company  of  Portland  an  air  of  distinction  and  spaciousness. 
This  is  enhanced  by  the  tasteful  arrangement  of  appliances  on  a  long 
strip  of  plush  at  the  left,  and  the  general  air  of  neatness  in  the  entire 
display.  Nots  the  system  of  drawers  at  the  right  with  a  sample  of  the 
contents    attached   to    the    outside   of    each. 


In  the  attractive  store  of  F.  A.  Bauman  &  Company  in  Portland,  washing 
machines  and  vacuum  cleaners  are  conveniently  placed  for  demonstration 
so  that  the  customer  who  drops  in  to  buy  lamps  does  not  have  to  make 
a  special  point  of  asking  to  inspect  them.  Notice  the  use  of  jewelers' 
cases  for  display,  and  the  lamps  of  various  types  and  intensities  attached 
above  the  counter  where  they  can  be  demonstrated   easily. 


A  polished  table  covered  with  a  cloth  provides  a  home-like  setting  for  the 
table  lamps  displayed  in  the  store  of  the  Pierce  Tomlinson  Electric  Com- 
pany of  Portland.  Here  also  pamphlets  invite  the  lingering  customer. 
The  counter  is  free  of  any  kind  of  display,  the  smaller  appliances  being 
carefully  ranged  on  shelves  and  in  cases.  The  hanging  fixtures  are  con- 
centrated at  the  back  of  the  store,  leaving  the  walls  and  ceiling  in  the 
front   clear. 


Laying  out  a  limited  space  to  the  best  advantage  necessitates  a  very  skilful 
arrangement  and  absolute  neatness.  The  Scott  Electric  Company  of  Port- 
land has  carefully  distributed  its  heavier  appliances,  and  made  full  use  of 
all  available  shelf  space  to  prevent  crowding  in  show  cases.  Space  econ- 
omy is  achieved  also  by  locating  the  office  department  on  a  built-up  "mez- 
zanine floor." 
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Advertising 

BY  HOWARD   W.   ANGUS 

(After  you  have  bought  your  advertising  space  in  the  newspaper,  what  do  you  do  with  it? 
The  preparation  and  placing  of  advertising  copy  are  here  taken  up  by  the  secretary  of  the 
California  Electrical  Cooperative  Campaign  in  the  third  of  a  series  of  articles  on  electrical  ad- 
vertising.— The  Editor.) 


Having  laid  out  your  advertising  program  and 
schedule,  the  next  point  to  consider  is  the  prepara- 
tion of  your  advertisement.  Remember  the  four 
principles  of  salesmanship  —  attention,  interest,  de- 
sire, action.  How  are  you  going  to  secure  them  by 
your  newspaper  advertisement?  First,  your  adver- 
tisement must  be  easy  to  read,  therefore  it  should 
consist  of  plenty  of  white  space  so  that  the  printed 
matter  will  stand  out  on  the  page  like  an  island  in  a 
sea.  If  you  fill  it  full  of  reading  matter  people  will 
pass  it  by,  because  it  is  too  hard  to  read.  To  get 
their  interest  it  is  necessary  to  have  an  illustration, 
and  this  illustration  should  be  as  large  as  your  space 
will  permit,  because  everybody's  interest  is  aroused 
by  pictures.  These  illustrations  your  manufacturers 
and  jobbers  will  furnish  you. 

Now,  how  are  you  going  to  awaken  their  desire  ? 
Principally  by  having  a  short,  brief,  simple  statement 
about  the  service  the  article  will  give  the  purchaser. 
Wrigley  has  said :  "Say  it  briefly  and  keep  saying  it." 
Your  statement  should  be  in  clear  type  that  the  eye 
may  read  it  easily.  Out  of  all  this  you  want  action, 
therefore  be  sure  to  have  your  name  and  your  store 
location  and  telephone  number  in  distinct  and  large 
type,  that  people  may  know  where  to  buy.  Those,  in 
brief,  are  the  cardinal  points  of  an  advertisement. 
Of  course  the  larger  your  advertisement,  the  more 
unique  its  style,  the  more  chances  it  has  of  being 
read. 

Preparing  Advertising  Copy 

Newspaper  advertising  is  a  business  in  itself. 
You  should  master  it,  or  better  still,  have  some 
advertising  agency  or  expert  prepare  your  copy 
under  your  direction.  You  should  not  employ  an 
agency,  however,  and  leave  the  entire  advertising  to 
the  agency.  You  know  more  about  your  business 
than  the  agent  does.  He  knows  more  about  adver- 
tising than  you  do.  Combine  the  two.  Give  him 
your  ideas  and  allow  him  to  put  them  into  advertising 
form.  One  of  San  Francisco's  large  public  service 
companies  has  been  running  some  unusual  advertise- 
ments. They  are  written  in  rough  form  by  the 
company's  publicity  writer  who  has  ideas  and  knows 
his  own  business  and  what  he  has  to  sell.  When  you 
hire  a  salesman  you  hire  him  for  his  ability  to  sell 
electrical  goods.  Unless  he  is  efficient  you  do  not 
keep  him.  Certainly  you  should  be  as  particular 
about  the  man  who  writes  your  advertising  copy,  and 
take  as  much  pains  with  it  as  possible.  To  have  it 
written  by  an  office  boy  or  scratched  off  hurriedly  at 
the  last  minute  is  the  depth  of  poor  business. 

Where  to  Put  a  Newspaper  Advertisement 

Having  prepared  your  copy  you  ought  to  know 
where  it  is  to  appear  in  the  newspaper.  The  best 
location  is  in  the  upper  right  hand  corner  of  the  first 
page.     Of  course  you  cannot  secure    that  position. 


No  advertiser  can.  The  next  best  location  is  in  the 
upper  right  hand  corner  of  any  other  page  of  the 
paper,  especially  on  the  odd  numbered  pages.    That 


An  example  of  a  dignified  advertisement  which  sells  the  idea  of  possibilities 
in  lithograph.  Such  an  ad  with  a  minimum  of  printing  conveys  a  power- 
ful message  that  will  be  remembered. 

is  where  the  eye  naturally  looks  first.  You  should 
also  pick  your  page.  Next  to  the  death  column  is 
not  a  good  place  for  an  advertisement,  but  contrac- 
tor-dealers' advertisements  have  appeared  there.  The 
financial  page  is  a  poor  page  for  an  advertisement 
of  any  kind  that  is  to  go  into  the  home,  because 
few  women  read  that  page.  It  is  a  fine  page,  how- 
ever, for  an  advertisement  on  industrial  lighting, 
because  business  men  and  factory  owners  read  it. 

Before  leaving  newspaper  advertising  it  might 
be  well  to  explain  the  principles  of  the  electrical  page 
that  is  being  promoted  by  the  California  Electrical 
Cooperative  Campaign.  People  have  acquired  certain 
habits  in  reading  newspapers,  and  the  electrical  page 
has  been  designed  to  fit  in  with  those  habits.  The 
best  way  to  illustrate  what  is  meant  is  to  consider 
how  you  read  a  newspaper.  You  read  the  first  page 
always.  After  that  you  turn  the  newspaper  over, 
scanning  page  after  page  until  you  come  to  some- 
thing that  interests  you.  As  you  scan  the  pages  the 
big  headlines  across  the  top  are  certain  to  catch  your 
eye.     The  electrical  pages  have  a  banner  line  that 
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states  a  fact  about  electricity,  because  we  know  that 
the  majority  of  people  will  read  that.  As  you  look 
through  the  paper  the  next  features  that  catch  your 
eye  are  the  pictures,  therefore  we  try  to  get  pictures 
on  the  electrical  page.  We  are  safe  in  saying  that 
anybody  who  looks  through  a  newspaper  will  at  least 
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A  solid  electrical  page  which  appeared  in  a  Sunday  paper.  In  a  week  day 
edition  other  news  should  appear  on  the  page  but  on  a  Sunday  the  reader 
of  the  paper  has  more  time  and  will  usually  give  such  a  page  plenty  of 
attention. 

catch  the  headline  and  the  picture.  After  that  the 
next  thing  you  read  are  the  stories.  The  last  things 
you  read  are  the  advertisements,  unless  they  fairly 
jump  out  of  the  page  at  you.  Therefore,  we  have 
stories  with  headings  to  them  in  type  large  enough 
to  catch  the  eye  of  the  man  who  scans.  These  again 
state  a  fact  about  electric  appliances  and  service. 
There  is  a  danger  that  people  once  having  read  the 
electrical  page  may  merely  read  the  headlines  and 
then  pass  it  over.  For  that  reason  the  newspapers 
have  been  encouraged  to  put  real,  live  news  stories 
on  that  page  along  with  the  electrical  items,  so  that 
the  public  will  dip  into  the  page  to  read  these  stories 
and  run  across  the  electrical  stories  that  are  along- 
side of  them ;  the  idea  being  that  the  headlines,  pic- 
tures and  stories  will  sell  the  electrical  idea  and  the 
readers  will  look  at  the  advertisements  to  find  where 
to  buy.  To  give  percentages,  95%  of  the  readers  of 
a  newspaper  will  look  at  the  headlines  and  illustra- 
tions, 50%  will  look  at  the  big  type  at  the  head  of 
the  stories,  over  15%  will  glance  over  at  least  one 
of  the  stories,  5%  at  least  should  look  at  the  adver- 
tisements. So  you  see  that  inasmuch  as  in  buying 
newspaper  space  you  are  buying  readers,  the  advan- 
tage of  the  electrical  section  is  a  gain  of  from  20% 
to  90%  in  readers  alone.  The  smaller  the  newspaper, 
the  larger  are  all  the  percentages. 

Stories  on  the  goods  that  merchants  sell  are 
necessary.  The  automobile  industry  knows  that  and 
has  stories.    The  theatrical  industry  knows  that  and 


has  stories.  The  department  stores  know  that  and 
have  stories.  The  society  columns  of  the  newspaper 
ai^e  their  publicity — telling  all  about  what  women 
wear  and  how  homes  are  furnished.  That's  why  the 
electrical  industry  must  have  publicity. 

An  electrical  contractor-dealer,  especially  in  the 
smaller  cities,  should  form  the  habit  of  dropping  in 
to  see  the  newspaper  editor.  If  you  have  wired  a 
home  and  fitted  it  complete  with  electric  appliances, 
write  a  story  about  it  and  carry  it  to  the  newspaper. 
Some  of  the  best  known  men  in  the  United  States 
are  so  well  known  today,  because  they  have  relig- 
iously performed  their  duty  of  carrying  copy  to 
newspaper  editors. 

The  principal  features  of  a  newspaper  story  are 
to  state  all  the  important  facts  in  the  first  sentence 
and  in  every  other  sentence  state  a  fact  or  elaborate 
on  the  facts  in  the  first  sentence.  The  story  can  then 
be  cut  anywhere  after  the  first  sentence  and  still  tell 
the  public  what  you  want  said. 


TALKING  TO  A  NATION  BY  WIRELESS 

"This  is  Hiram  Percy  Maxim  speaking  from  the 
De  Forest  radio  telephone  station  at  the  California 
Theater,  with  aerial  from  the  Humboldt  Savings 
Bank  Building,  San  Francisco." 

This  opening  remark  and  the  entire  address 
which  followed  it  were  heard  by  owners — chiefly 
amateurs — of  radio  receiving"  sets  all  over  the  west- 
ern United  States.  The  address  was  delivered  on 
July  3rd  in  connection  with  the  programs  planned 
by  the  California  Theater,  and  the  idea  of  having 
the  theater's  Sunday  morning  concerts  "distributed" 
by  ra,diophone. 

It  is  significant  of  the  rapidly-growing  interest 
in  wireless  that  there  are  already  some  300,000 
amateur  radio  sets  in  the  United  States,  the  owners 
being  organized  into  a  flourishing  body  known  as  the 
American  Radio  Relay  League,  of  which  Mr.  Maxim 
is  president.    Mr.  Maxim  said  in  part : 

"No  one  of  the  great  multitude  of  human  efforts  being 
made  at  the  present  day  can  compare  in  far-reaching  effect 
with  radio  communication.  *  *  *  At  the  great  convention 
in  San  Francisco  it  was  evident  to  the  observer  that  assem- 
blages of  people  have  come  to  be  of  such  vast  proportions 
that  no  human  voice  is  strong  enough  to  be  heard  by  all  those 
present.  Radio  was  called  upon  and  a  microphone  installed 
and  connected  to  amplifiers  high  up  in  the  arena." 

Mr.  Maxim  went  on  to  paint  a  picture  of  the  ex- 
tension of  this  idea,  describing  the  possibility  of 
radio  sets  and  amplifiers  located  all  over  the  country 
in  such  a  way  that  millions  of  people  could  hear  one 
speaker  at  the  same  time. 

"No  one  would  be  too  remote  to  be  able  to  listen.  All  he 
would  need  would  be  a  radio  leceiving  outfit,  and  we  amateurs 
and  professionals  know  how  simple  and  inexpensive  this  would 
be.  No  code  need  be  learned,  for  the  spoken  word  would  be 
the  signal  instead  of  the  dot  and  dash.  *  *  *  This  thing  has 
a  world  of  possibilities  back  of  it.  It  points  to  the  possibility 
of  conventions  being  held  at  which  the  entire  country  may 
take  part." 

The  beginnings  of  these  developments  are  al- 
ready apparent  in  such  plans  as  that  mentioned 
above,  by  which  the  concerts  held  every  Sunday 
morning  at  the  California  Theater  would  be  trans- 
mitted to  hearers  with  wireless  receiving  sets  many 
miles  away. 
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What  Is  the  Business  Outlook? 

(How  the  present  abnormal  business  situation,  with  its  high  prices  for  labor  and  materials,  its 
restricted  credit,  affects  the  electrical  industry  is  brought  out  in  the  following  interesting  com- 
pilation of  letters  from  prominent  electrical  manufacturers,  written  in  response  to  inquiries 
sent  out  by  the  Journal  of  Electricity. — The  Editor.) 


At  the  present  time  with  the  cost  of  living", 
building  and  all  materials  still  on  the  increase,  or 
at  least  maintaining*  their  present  inflated  state,  it 
is  of  great  interest  to  know  just  how  the  large  manu- 
facturers feel  about  the  present  business  outlook. 
Accordingly  a  number  of  them  were  consulted  with 
the  idea  of  securing  some  data  that  would  prove  of 
value  to  the  rest  of  the  industry.  From  the  optim- 
istic tone  that  prevails  in  all  of  their  reports  it  is 
certain  that  the  electrical  industry  is  at  the  present 
time  on  a  firm  footing,  with  every  indication  that  it 
will  continue  to  be  so  and  that  the  gradual  recession 
of  high  prices  will  come  slowly  enough  and  with 
plenty  of  warning  so  that  no  one  will  be  injured. 

D.  Hayes  Murphy,  American  Wiremold  Co.  of 
Hartford,  Conn,,  says:  *'The  supply  has  increased 
somewhat  and  while  the  demand  is  still  good  it  is 
not  as  urgent  as  during  the  spring  and  winter 
months.  With  the  distinct  shortage  of  most  classes 
of  buildings  and  all  classes  of  railroad  equipment,  it 
seems  reasonable  to  expect  a  long  period  of  satisfac- 
tory business  with  occasional  recessions  for  the  ad- 
justment of  prices  and  credits." 

That  the  Habirshaw  Electric  Cable  Co,  of  New 
York  are  confident  of  the  stability  of  business  is 
shown  by  the  following  from  J.  Nelson  Shreve:  "We 
do  not  look  for  any  changes  at  the  present  time  in 
the  price  of  copper.  There  is  no  heavy  buying  of 
copper  now  and  the  producers  are  not  very  anxious 
to  sell.  They  expect  the  buying  movement  in  Aug- 
ust and  look  for  an  increase  in  price  about  then 
which  we  do  not  consider  a  justified  expectation  until 
the  financial  situation  lets  up,  which  we  believe  will 
be  in  the  near  future.  Business  continues  on  a  very 
large  scale  here  and  we  believe  that  it  is  going  to 
keep  up." 

The  manufacturer  of  conduit  is  optimistic  as  to 
the  general  business  prospects  in  the  electrical  indus- 
try for  the  balance  of  the  year,  according  to  C.  E. 
Corrigan,  vice-president  of  the  National  Metal  Mold- 
ing Co.,  for  the  following  reasons : 

"1.  Because  of  restricted  production  for  the  many  reasons  well 
known,  there  is  no  accumulated  supply  of  products  which  we  manufacture 
at  any  point — either  at  our  plant,  our  warehouses,  or  in  the  stocks  of  our 
distributors  or  their  customers.  That  the  demand  for  electrical  materials 
for  the  wiTing  of  buildings  will  not  decrease  for  the  balance  of  the  year 
appears  to  us  certain,  because  from  our  observation  the  demand  for  the 
past  several  months  of  this  year  for  these  materials  has  been  for  smaller 
construction — building  of  residences,  garages,  repair  work  and  factory 
extensions — but  there  is  evidence  present  now  of  the  starting  up  of  erection 
of  office  buildings,  hotel  buildings,  and  such  other  structures  as  will  rather 
increase   than   lessen    the   demand    for   electrical    materials. 

"2.  There  does  not  seem  to  be  any  indication  at  present  of  lowering 
of  prices,  because  costs  of  production  are  not  being  lessened  either  on 
the  item  of  labor  or  raw  materials. 

^  "3.  The  chief  difficulty  of  manufacture  today  is  the  shortage  of 
cars  in  which  to  make  shipments  and  which  cannot  be  relieved  until  new 
cars  are  built,  which  takes  time.  There  is  also  difficulty  in  getting  raw 
materials,  which  is  largely  attributable  to  the  same  cause,  viz.,  shortage 
of  cars  in  which  to  make  shipments.  Labor  conditions  are  improving  so 
far  as  the  supply  is  concerned. 

"In  conclusion,  we  believe  there  is  an  increasing  feeling  of  optimism 
among  business  men  and  manufacturers,  and  notwithstanding  a  large  por- 
tion of  the  balance  of  the  year  covers  a  period  of  the  presidential  cam- 
paign, the  major  conditions  point  towards  general  improvement  in  all 
conditions  that  make  for  prosperity." 


George  A.  Hughes,  president  of  the  Edison  Elec- 
tric Appliance  Co.,  looks  for  a  great  expansion  of 
the  appliance  business : 

"We  have  been  passing  through  a  period  of  expansion  of  general 
business  apparently  greater  than  normal,  and  a  period  of  contraction  may 
naturally  be  expected. 

"The  readjustment  of  general  business  conditions,  however,  ought  to 
prove  of  benefit  to  the  electrical  industry  by  releasing  funds  for  invest- 
ment in  the  central  station  field  which  is  now  suffering  because  of  high 
money  rates  and  stringency  of  the  money  market. 

"We  have  reached  a  new  age — the  electric  age — which  involves  our 
domestic  habits.  There  is  a  tremendous  potential  demand  for  electrical 
appliances  which  pi-operly  directed  sales  activity  will  continue  to  turn  into 
increasing  actual  demand ;  and  the  natural  expansion  of  the  appliance 
market  will  more  than  offset,  in  our  judgment,  the  influence  of  any  period 
of  general  business  contraction." 

The  manufacturer  of  wiring  devices  states  that 
"nothing  short  of  an  industrial  catastrophe  could  by 
any  possibility  check  the  gi'owth  of  the  electrical  in- 
dustry." To  go  on  quoting  P.  A.  Powers,  advertis- 
ing manager,  Benjamin  Electric  Manufacturing  Co.: 

"The  electrical  industry,  particularly  that  concerning  the  manufac- 
turers of  industrial,  household  and  farm  lighting  devices  and  appliances, 
IS  in  an  immature  state  of  development.  The  possible  market  which  can 
be  stimulated  exceeds  at  the  present  by  several  times  the  ability  of  elec-  ' 
trical  manufacturers  to  supply  it.  To  those  manufacturers  who  are  devel- 
oping lines  of  material  for  these  markets  the  outlook  is  promising.  Noth- 
ing short  of  an  industrial  catastrophe  could  by  any  possibility  check  growth. 
We  do  not  expect  industinal"  stagnation ;  quite  the  contrary.  In  our  opin- 
ion, therefore,  manufacturers  should  view  the  future  with  considerable 
confidence." 

Another  manufacturer  of  wiring  devices,  The 
Bryant  Electric  Co.,  has  confidence  in  the  future  of 
the  electrical  wiring  device  business,  as  is  shown  by 
the  statement  by  F.  V.  Burton,  general  manager  of 
the  company: 

"I  suppose  it  has  never  been  so  difficult  as  now  to  forecast  the 
future  of  the  wiring  device  market,  or  any  other  market,  for  that  matter. 

"In  general,  I  think  it  can  be  said  that  it  is  entirely  dependent  on 
how  the  railroads  solve  their  difficulties.  We  have  plenty  of  unfilled  ordera 
and  they  continue  to  come  in  at  least  as  fast  as  we  can  ship  out.  The 
demand  for  all  kinds  of  buildings — and  especially  of  living  quarters —  is  so 
g-reat  that  except  for  some  adverse  influence  we  feel  that  our  demand  will 
continue  and  increase.  It  takes  more  and  more  emergency  efforts,  how- 
ever, to  get  raw  material  in  and  to  get  it  to  our  distributors  after  we 
get  it  manufactured." 

John  J.  Gibson,  manager  supply  department, 
Westinghouse  Electric  &  Manufacturing  Co.,  one  of 
the  largest  manufacturers  of  electrical  equipment  in 
the  United  States,  has  summed  up  the  present  condi- 
tion of  the  electrical  industry  in  a  manner  that  leaves 
little  doubt  as  to  the  future  growth  of  that  industry : 

"It  is  very  difficult  to  express  an  opinion  just  at  this  time  without 
running  the  risk  of  being  misunderstood.  I  believe  everyone  in  the  indus- 
try is  an  enthusiastic  optimist  on  the  future  in  general,  but  at  the  same 
time  every  observing  man  cannot  fail  to  see  that  the  present  situation 
contains  certain  elements  of  uncertainty  which  will  sooner  or  later  result 
in  business  depression  of  a  more  or  less  temporary   nature. 

"As  to  the  immediate  conditions,  the  copper  market  is  strong.  This 
is  evidenced  by  the  lack  of  any  appreciable  effect  on  copper  prices  by  the 
large  quantity  of  copper  which  came  recently  on  the  market  through 
second-hand  channels,  due  to  the  Japanese  financial  trouble,  which  pre- 
vented copper  exiwrts  to  Japan,  coupled  with  the  inability  of  the  exporters 
to  finance  the  carrying  of  these  large  amounts  thus  thrown  back  on  their 
hands. 

"Costs  are  still  pushing  prices  up.  The  volume  of  orders  keeps  up, 
but  the  percentage  curve  of  increase  this  month  over  last  month  and  this 
year  over  last  year  is  flattening  out.  '  " 

"Lack  of  adequate  transportation,  tightness  of  money,  and  shortage 
of  material,  annoying  and  paralyzing  as  they  are,  may  ultimately  be 
found  to  have  been  blessings  in  disguise,  for  they  are  restraining  influences 
which  will  prevent  over-inflation  which  would  be  very  disastrous. 

"The  volume  of  business  in  the  smaller  articles  in  the  industiTt  par- 
ticularly those  things  handled  by  electrical  jobbers,  depends  upon  two 
things — ^building  operations,  and  the  spending  power  of  the  great  buying 
public.  Building  operations  are  falling  off  in  volume,  but  the  effect  of 
this  will  not  be  felt  for  several  months  in  the  jobbing  business. 

"In  the  central  station  branch  of  the  industry  the  demand  for  meters 
and  transformers,  particularly  meters,  is  far  beyond  the  combined  capacity 
of  manufacturers  thereof. 
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"In  the  industrial  field,  in  many  industries  manufacture  is  slowing 
down,  notably  in  the  textile  and  automobile  trades. 

"In  the  domestic  field  buying  is  still  g-ood  and  will  remain  so  as 
long  as  people  have  money  to  spend.  This  will  continue  until  there  is 
unemployment.  Here  is  where  our  educational  campaigns  may  be  counted 
upon  to  ovei-come  any  depressing  causes  due  to  general  conditions,  and 
those  parts  of  the  country  fully  electrified,  of  which  California  is  the  most 
conspicuous   example,    will   probably   feel    no   change   at   all. 

"We  may  all  congratulate  ourselves  on  one  thing,  and  that  is  that 
the  electrical  industry  never  feels  any  depressions  as  much  as  other  in- 
dustries. It  is  the  art  conservative  of  all  arts — the  industry  of  economy 
and  saving,  and  the  wonderful  campaign  of  education  which  has  been  car- 
ried on  by  the  electrical  fraternity  will  keep  electrical  business  always  on 
the  up-grade  of  gi-owth  and  development.  Also  two  general  matters  are 
sti*ong  factors  in  favor  of  electrical  growth:  one  is  the  high  cost  of  fuel, 
and  the  other  is  the  fairer  and  ever  more  favorable  attitude  of  the  public 
towards  public  utilities.  Ultimate  success  and  profit  are  sure  for  every 
branch  of  the  electrical  industry." 

H.  A.  Lewis,  advertising  director  of  the  Elec- 
trical Trio,  McGraw-Hill  Co.,  has  given  his  ideas  on 
present  business  conditions  as  follows: 

"At  the  present  time  the  country  is  going  through  a  period  of  credit 
deflation  brought  about  by  the  action  of  the  Federal  Reserve  Board,  the 
action  of  the  latter  being  a  natural  consequence  of  the  twenty-six  billion 
dollars'  worth  of  government  loans  floated  as  a  result  of  the  war  for 
which  we  have,  as  a  nation,  no  physical  assets  to  show.  Based  not  only 
on  conditions  from  the  viewpoint  of  the  electrical  trade  but  also  the 
automobile  trade  and  other  businesses,  the  question  of  restricted  credit 
will  be  with  us  for  some  time,  but  by  Fall  the  bankers  will  have  elim- 
inated many  of  the  speculative  commitments,  particularly  for  commodities. 

"Labor  conditions  at  the  present  time  have,  in  the  judgment  of  cer- 
tain thinking  people,  turned  the  corner  for  the  better.  The  cost  of  living 
has  reached  its  peak  and  as  living  prices  will  not  go  higher,  neither  will 
labor  prices. 

"Raw  materials  for  electrical  industry  are  tied  up  primarily  by  this 
question  of  transpoi*tation  and  no  manufacturer  can  expect  to  see  a  smooth 
movement  of  raw  materials,  nor  can  any  jobber  or  dealer  expect  to  get 
stock  regularly  uintil  well  into  the  Fall  or  early  Winter.  Weather  condi- 
tions this  Fall  and  Winter  will  have  a  direct  bearing  on  the  movement  of 
raw  materials  and  finished  products. 

"There  is  no  doubt  that  the  consumer  demand  in  many  lines  has 
softened.  This  applies  particularly  to  household  devices  and  also  wiring 
material  as  a  result  of  delayed  building  activities.  Offsetting  this,  how- 
ever, is  the  fact  that  we  have  no  surplus  stocks  of  either  household  devices 
or  wiring  supplies  so  that  there  will  be  some  months  before  production  and 
distribution  will  catch  up  to  the  so-called  consumer  demand. 

"At  the  present  time,  the  most  optimistic  single  fact  of  the  situation 
is  the  growing  consciousness  on  the  part  of  the  consuming  public  that 
price  cutting  sales  in  the  early  summer  were  abortive.  The  public,  as  a 
whole,  is  beginning  to  see  that  there  can  be  no  drastic  reduction  in  prices 
and  such  reductions  which  take  place  will  come  gradually  and  as  a  result 
of  increased  production.  While  in  some  lines  abnormal  pi-ofits  have  been 
made  and  large  quantities  of  stocks  held  for  speculative  purposes,  in  the 
aggregate  there  is  no  surplus,  so  the  prices  have  direct  relationship  to  the 
cost  of  materials  and  cost  of  labor. 

"The  most  outstanding  factor  which  will  help  to  soften  the  prices 
will  be  the  importation  of  Eui-opean  and  Japanese  merchandise,  because 
as  the  foreign  countries  increase  their  production,  the  rates  of  exchange 
as  they  exist  today  work  very  much  in  favor  of  the  American  importer. 

"There  was  never  a  time  in  the  history  of  American  politics  when 
the  presidential  election  was  as  largely  discounted  as  today.  As  a  factor 
in  general  business,  it  has  almost  no  bearing. 

"In  my  personal  judgment,  we  can  expect  a  more  optimistic  tone  in 
business  this  Fall,  and  I  think  the  electrical  industry  particularly  will  have 
a  decided  revival  of  buying,  particularly  in  those  lines  which  are  for  gen- 
eral consumption." 


"Think  of  only  10,428  women  sei*vants  having  arrived  in  America 
in  1919.  This  was  only  one  servant  for  every  2000  families.  Think  of  one 
servant  in  a  town  of  10,000  inhabitants  and  you  have  some  idea  of  the 
picture.  While  there  was  an  improvement  in  immigration  in  January  and 
February  of  this  year,  it  is  believed  that  this  improvement  has  been 
counteracted  by  the  return  of  thousands  of  people  during  the  past  few 
months. 

"Then  you  must  take  into  consideration  the  shoi-tage  of  homes  in 
the  country.  This  applies  to  almost  every  city  in  the  United  States,  large 
or  small.  It  is  going  to  take  them  from  five  to  ten  years  to  get  anywhere 
near  normal,  and  no  matter  how  high-priced  labor  and  material  may  be. 
people  will  find  out  by  next  year  or  the  year  after  that  it  will  be  absolutely 
necessary  for  them  to  build  homes,  apartments,  etc.,  to  take  care  of  the 
present  householders. 

"There  has  been  a  tightness  of  money  that  has  made  some  people 
feel  that  business  was  going  to  get  poor  later  on  and  prices  would  come 
down,  and  that  they  could  not  get  money  to  pay  for  materials,  etc.  I  took 
this  matter  up  with  several  of  the  banks  in  Chicago  and  New  York  and 
they  all  told  me  they  would  furnish  all  the  money  that  was  necessary  for 
any  good  going  business  and  that  no  one  need  hesitate  about  going  ahead 
because  he  was  short  of  money. 

"The  president  of  one  of  the  largest  and  most  important  banks  in 
Chicago  said:  'Bankers  are  going  to  see  to  it  that  legitimate  manufac- 
turers, jobbers  and  dealers  have  enough  money  to  carry  on  business.  There 
is  going  to  be  no  tightness  of  money  where  straightforward  business  is 
concerned.  Bankers  do  not  like  to  make  loans  to  individuals  so  that  indi- 
viduals may  buy  luxuries — both  dress  and  household — or  to  speculate. 
Because  bankers  have  stopped  this  sort  of  loaning  the  idea  has  gotten 
around  that  money  is  tight.  But  any  regular  business  man  can  get  money 
whenever  he  needs  it.' 

"That  is  the  spirit  which  I  have  found  existing  among  all  bankers. 
The  Federal  Reserve  Bank  System  has  made  panics  almost  impossible  as 
long  as  the  government  itself  has  money.  And  there  is  no  prospect  of 
the  government  being  out  of  money,  as  you-  know. 

"We  do  not  think  that  material  will  go  much  higher,  but  there  is  no 
chance  for  it  to  come  down  on  account  of  the  high  cost  of  labor  and  we 
do  not  look  for  any  reduction  in  labor  this  year  or  next.  We  believe  as 
long  as  labor  prices  stay  up  the  other  prices  will  stay  up  accordingly. 

"Labor-saving  devices  for  the  home  should  never  be  classed  as  lux- 
uries. They  are  altogether  different  from  automobiles,  which  i>eople  buy 
for  pleasure,  and  things  of  that  kind  which  they  can  get  along  -without. 
It  is  impossible  today  for  a  well  managed  house  not  to  have  electric  labor- 
savers  in  it.  Besides  the  labor  saved  by  a  washing  machine  there  is  a 
saving  on  the  clothes.  The  high  price  of  linens  and  all  washable  goods 
have  made  the  housewives  more  careful  about  saving  them  from  wear. 
In  the  old  days  when  linens  were  cheap  they  did  not  watch  them  very 
carefully  and  allowed  washwomen  to  rub  them  to  pieces  on  the  washboard, 
but  today  they  are  taking  into  consideration  that  their  linens  will  last 
from  six  to  eight  times  longer  if  washed  in  a  washing  machine.  This 
amounts  to  a  great  deal  of  money  and  in  fact  will  pay  for  a  washing 
machine  in  a  very  short  time. 

"The  w^hole  world  is  short  of  goods  and  material  and  it  will  take 
years  to  replace  what  was  lost.  We  could  sell  our  entire  output  in  Eng- 
land if  we  wished  to  ship  it  abroad.  The  American  Exchange  National 
Bank  in  their  report  of  July  1,  1920,  say  that  the  foreign  demand  for 
American  goods  as  revealed  in  the  report  of  the  Secretary  of  Commerce 
for  May  shows  no  sign  of  abatement. 

"This  is  not  a  good  time  for  any  of  us  to  feel  that  there  is  going 
to  be  a  let-up  in  business  along  the  lines  we  manufacture.  I  hope  that 
none  of  the  jobbers  will  feel  that  they  should  not  go  ahead  stronger  than 
ever  in  organizing  their  dealers  and  having  them  push  these  labor-saving 
devices  as  they  should. 

"But  the  dealers  and  jobbers  who  are  going  to  get  the  most  out  of 
this  good  business,  which  is  bound  to  remain  with  us,  can  do  so  only  by 
using  their  foresight,  anticipating  the  demand  and  ordering  months  in 
advance." 
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The  manufacturer  of  washing  machines,  vacuum 
cleaners  and  ironing  machines  has  the  brightest 
hopes  for  the  future,  as  is  shown  by  the  following 
statements  of  Neil  C.  Hurley,  president  of  the  Hurley 
Machine  Co.,  Chicago: 

"A  careful  analysis  shows  us  nothing  but  splendid  business  ahead  in 
electrical  labor  saving  devices  for  the  home.  There  seems  to  be  no  tet-up 
in  the  demand  for  washing  machines,  ironing  machines  and  vacuum  clean- 
ers. Our  shipments  for  the  first  six  months  of  1920  are  149%  more  than 
they  were  for  the  first  six  months  of  1919. 

"I  think  that  Chicago  is  a  rather  typical  market,  and  certainly  busi- 
ness has  been  going  ahead  here  at  a  rate  exceeding  the  best  business  that 
we  have  known  heretofore.  Dealers  who  have  a  good  window  display  and 
who  keep  the  salesmen  on  their  toes  are  still  clamoring  for  merchandise 
that  they  cannot  get.  It  is  only  in  those  towns  where  dealers  let  business 
take  care  of  itself  that  it  has  fallen  off. 

"We  have  the  same  optimistic  view  of  the  future  that  we  have  held 
for  the  past  fourteen  years.  We  have  not  been  wi'ong  yet  and  we  know 
that  we  are  not  wrong  this   time. 

"We  know  that  clothes  must  be  washed,  we  know  that  there  are  no 
servants  to  wash  them  and  we  know  that  housewives  are  not  going  to  do 
this  work  themselves.  They  are  going  to  buy  machines  when  machines  are 
available,  so  we  know  that  jobbers  and  dealers  are  going  to  continue  to  sell 
these   products. 

"We  believe  that  the  jobber  and  dealer  who  is  not  organizing  prop- 
erly and  looking  forward  to  this  particular  branch  of  his  business  is  losing 
a  wonderful  opportunity. 

"Here  are  some  cold  bare  facts  on  the  immigration  of  women  into 
the  United  States  since  1910: 

1910   269,444 

1914  370,594 

1919   , 10.428  A 


COMING  CONVENTIONS 


Are  you  considering — 

The  Northwest  Electric  Light  and  Power  Associa- 
tion Convention? 

Parties  are  being  made  up  at  various  points  along 
the  Pacific  Coast  to  attend  this  thirteenth  annual  con- 
vention of  the  Association,  which  is  to  be  held  in 
Spokane,   Washington.    September    8-11. 

The  program  is  given  on  another  page  of  this  issue 
of   the   Journal    of    Electricity. 

State   Chapters   of   the   American   Association   of 
Engineers  — 

Everett,    Washington,    August    24 

National    Association    of    Electrical    Contractors 
and    Dealers  — 

Baltimore,  Maryland,   October  4-9 
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I  Features  of  Steam  Power  Plant  Practice  in  the  West    | 

I  (The  rising  costs   of   fuel   oil   demand  each  day  closer  inspection  in  steam  power  plant  operation  j 

1  in  the  West,    and    bring    forth    an    insistent  call  for  increasing  economies  in  steam  generation,  | 

1  Here  are  some  views  that  show  interesting  features  in  recent   steam   power  plant  installations  | 

i  which  are  making  possible  the  unusual  economies  brought  out  in  the  West  in  installations  of  this  | 

1  nature. — The  Editor.)  | 


5.000-kw.  steam  turbine  station,  oil  burning:.  Pacific  Gas  &  Electric  Co.,     Sacramento,     California.       Standby     plants     of     this     nature     viewed 
in   connection   with   hydroelectric  network   afford  unusual   opportunities  for  aesthetic  design  in  exterior,  as  shown  in  this  view. 


Fuel  oil  pumps  and  heaters,  Pacific  Gas  &  Electric  Company,  Sta- 
tion C.  Oakland.  Below  are  sho^vn  the  duplicate  reciprocating  fuel 
oil  pumps.     Above  is  a  large  air  receiver  and  a  coil  pipe  oil  heater. 


One  unit  of  a  duplicate  set  in  the  Long  Beach  steam  plant  of  the 
Southern  California  Edison  Company,  consisting  of  a  fuel  oil  pump 
in   the  foreground   with   the   oil   heater   immediately   behind   it. 


.^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 


September  1,  1920] 


JOURNAL     OF     ELECTRICITY 


223 


Eyillllllllli:illilllllllll1{lllllllll!llllillllllllllllllilll<«IIIIIIIIIili1^^^^^^^^  !lllllllli;il!lfllll lllilHllllllNIII!ll!l!IIIIIIINIIIIIlllllll]llll!iri1l|]||||:l|1tlMII!lli::illlllllil|:il[|||li||]^^^^^^^^ 


Above:  High  pressure  pump- 
ing station  of  the  San  Fran- 
cisco Fire  Department.  This 
plant  is  designed  for  standby 
operation  and  is  at  all  times 
ready  to  prevent  another  fire 
of  the  magnitude  of  that 
which  swept  San  Francisco 
in  1906.  A  feature  of  insta'- 
lations  of  this  type  is  that 
they  are  one-man  plants. 
Exterior  view  of  San  Ber- 
nardino Plant  of  Southern 
Sierras  Power  Company 
where  artificial  draft  is  em- 
ployed is  shown  to  the  right. 
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Below  to  the  left  may  be 
observed  oil-to-burner  Mocr  c 
regulator  controlling  the 
steam  pressure  and  the  oil 
pressure,  whiV  on  the  right 
niay  be  seen  the  damper  con- 
troller that  works  by  hydrau- 
lic actuation  at  the  Arizona 
Power  Company,  Phoenix, 
Arizona. 
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Problem  Course  in  Electricity 

BY   H.   H.    BLISS 

(In  the  ordinary  applications  of  electric  power  practically  all  devices  are  connected  in  multiple. 
This  paper,  the  fourth  in  this  series  on  practical  electricity,  deals  with  the  difficulties  found 
in  calculating  volts,  amperes  and  ohms  in  these  circuits.  Answers  to  the  problems  will  be  pub- 
lished in  the  next  issue  of  the  Journal  of  Electricity. — The  Editor.) 


MULTIPLE  CIRCUITS 

Division  of  Current. — When  an  electric  current 
comes  to  a  point  where  the  circuit  splits  into  two  or 
more  branches,  the  current  divides,  part  flowing  in 
each  branch,  to  be  reunited  at  the  next  junction. 
The  branches  are  said  to  be  "in  parallel"  or  "in  mul- 
tiple" with  each  other,  and  any  one  is  called  a 
"shunt"  with  reference  to  the  others. 

This  discussion  deals  vdth  circuits  carrying 
direct  current.    Alternating  currents  obey  the  same 
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In  this  diagram  a  generator  is  shown  impressing  120  volts  on  two  parallel 
circuits,  one  of  40  ohms  and  the  other  of  24  ohms. 

laws  unless  the  circuits  contain  coils  or  condensers; 
hence  the  lamps  and  heaters  considered  below  may 
be  supplied  with  either  direct  or  alternating  current. 

In  calculating  with  divided  circuits  one  has  to 
keep  in  mind  Ohm's  Law  and  the  following  three 
facts:  The  total  current  is  the  sum  of  the  branch 
currents;  the  pressure  is  the  same  across  all  the 
branches  with  the  same  terminals ;  the  resistance  to 
the  current  is  less  when  it  can  divide  and  flow 
through  several  paths  than  when  it  is  confined  to 
one  of  them. 

To  determine  the  amperes  in  any  branch,  one 
simply  divides  the  pressure  across  it  by  the  resist- 
ance of  that  branch.  In  Fig.  A,  for  example,  the 
generator  impresses  120  volts  on  two  parallel  cir- 
cuits, one  of  40  ohms  and  the  other  of  24  ohms. 
Currents  are  respectively  120/40  =  3,  and  120/24  ■= 
5  amperes.  The  generator  evidently  supplies  a  total 
of  8  amperes. 

Equivalent  Resistance.  —  This  is  the  current 
which  120  volts  would  send  through  a  single  resist- 
ance of  15  ohms  (120/8  =  15),  and  hence  we  may 
say  that  the  "equivalent  resistance"  of  the  two  par- 
allel branches  is  15  ohms.  There  are  several  ways 
to  calculate  the  equivalent  resistance  of  parallel  I'e- 
sistances,  all  gi\ang  the  same  answer: 

(1)  Divide  the  actual  voltage  across  the  branches  by 
the  resistances,  thus  determining  the  respective  currents.  Add 
these,  and  divide  the  voltage  by  the  combined  current.  (This 
method  used  above.) 

(2)  Instead  of  using  the  actual  voltage,  assume  any 
voltage  that  seems  convenient — generally  one  volt  is  selected. 
Then  proceed  as  above.  For  the  example  of  the  40  and  24 
ohms  the  currents  are  1/40  =  .0350  and  1/24  =  .0417  ampere; 
sum  =  .0667  ampere.    Resistance  =  1/.0667  =  15  ohms. 

(3)  Use  the  rule:  "Equivalent  resistance  =  product  of 
separate  resistances  divided  by  their  sum."  With  this  exam- 
ple the  rule  gives  40  X  24/64  =  15  ohms. 


(4)  Draw,  at  any  convenient  distance  apart,  two  par- 
allel vertical  lines  whose  length  represents  (to  some  scale) 
the  separate  resistances.  Draw  dotted  lines  from  the  top  of 
each  to  the  foot  of  the  other.  A  vertical  dropped  to  the  base 
line  from  the  intersection  of  the  dotted  lines  indicates  (to  the 
same  scale)  the  number  of  ohms  of  equivalent  resistance. 
Fig.  B  shows  the  construction  for  4  ohms  and  12  ohms  in 
multiple.  Here  1/4  of  the  length  of  the  line  at  the  right  rep- 
resents 1  ohm,  and  the  resulting  vertical  has  a  length  of  three 
of  these  units.    Hence  the  answer  is  3  ohms. 

(5)  The  quickest  way  is-  to  use  an  "alignment  chart" 
such  as  that  in  Fig.  C.  For  instance,  with  4  and  12  ohms  in 
multiple  hold  a  straight  edge  from  the  mark  "4"  on  one  of 
the  outer  lines  to  the  mark  "12"  on  the  other.  The  equiva- 
lent resistance  is  read  at  the  crossing  of  the  center  line  as 
3  ohms.  With  this  chart  it  is  sometimes  necessary  to  read 
between  the  marks;  for  instance,  with  2.3  ohms  in  parallel 


1 


/vy.  B. 

The  above  shows  how  the  equivalent  resistance  of  parallel  resistances  may 
be  found  by  constructing  right  triangles  to  represent  the  parallel  circuits 
and  then  dropping  a  vertical   line  from  the  point  of  their  intersection. 

with  3.7  ohms,  the  answer  (1.42)  requires  some  estimating 
of  spaces  by  eye.  For  large  numbers,  as  24  and  40  ohms  in 
multiple,  it  is  best  to  divide  mentally  by  10  and  get  the 
answer  for  2.4  and  4  ohms  (1.5  from:  the  chart),  and  then 
multiply  mentally  by  10,  getting  15  ohms  as  the  equivalent 
resistance. 

Three  or  More  Branches. — Imagine  a  120-volt 
generator  feeding  three  parallel  circuits,  of  12,  20 
and  30  ohms  respectively.  What  is  the  combined  re- 
sistance? The  currents  are  10,  6  and  4  amperes; 
total  =:  20.  Equivalent  resistance  =  volts  applied  -=- 
total  current  =  120/20  =  6  ohms. 

The  same  result  is  obtained  by  assuming  1  volt 
applied  and  proceeding  according  to  method  2.  With 
any  of  the  other  methods  it  is  necessary  to  figure 
with  two  of  the  resistances,  and  then  to  combine 
this  result  with  the  third  resistance.  For  example, 
using  the  fifth  scheme,  get  the  combined  resistance 
of  20  and  30  ohms  (2  and  3  in  parallel  give  1.2 
hence  20  and  30  give  12  ohms),  and  combine  this 
with  the  third  resistance  (12  ohms),  finally  arriving 
at  the  answer,  6  ohms. 

Equal  Resistances. — If  two  60  ohm  lamps  are  in 
multiple,  their  combined  resistance  is  found  by  any 
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one  of  the  five  methods  to  be  exactly  half  of  60,  or 
30  ohms.  If  three  are  in  parallel,  the  equivalent 
resistance  is  1/3  of  60,  or  20  ohms.  Four  in  parallel 
are  found  to  give  15,  five  in  parallel  12,  etc.  In  gen- 
eral the  equivalent  resistance  of  any  number  of  equal 
resistances  connected  in  multiple  is  equal  to  the  ohms 
of  one  divided  by  the  number  of  parallel  branches. 

Solutions  of  .Series  Circuit  Problems 

23.  Ohms  per  foot  =  .103;  for  670  ft.,  670  X  .103  = 
69  ohms. 

24.  Each  lamp  carries  6.6  amperes.  Each  has  a  resist- 
ance of  37/6.6  =  5.6  ohms;  50  have  280  ohms.  The  circuit 
has  1880/6.6  =  285  ohms;  hence  the  line  has  a  total  of  5  ohms. 

25.  Ohms  in  230  ft.  =  4/8.7  =  .46;  ohms  per  ft.  = 
.46/230  =  .002;  ohms  per  1000  ft.  =  2.0. 

26.  Total  resistance  needed  —  215/6.7  =  32.1  ohms. 
'32.1  —  8.5  =  23.6  ohms,  which  must  be  put  in  series. 

27.  Current  =  218/(202  +  475)  =  .322  amp.  Volts 
across  first  lamp  =  .322  X  202  =  65;  across  other  =  153. 
The  first  lamp  will  be  very  dim;  the  other  very  bright,  soon 
burning  out. 

29.  Line  resistance  =  50/67.2  =  .744  ohm.  Then 
.744/.248  =  3,  indicating  3000  ft.  of  wire.    Distance  =  1500  ft. 

30.  Resistance  in  shaft  (2  wires)  =  1.4  X  .02  =  .028; 
of  trolley  wire  ohms  =  1.6  X  .05  =  .080;  of  track  =  1.6  X  .01 
^=  .016;    total  ohms    between    generator    and  train  =  .124. 

;  Drop  X  130  X  .124  =  16.1  volts;  generator  volts  =  230.1. 

81.  Current  =  .021  ampere;  drop  in  lamps  =  10.5  volts; 
105  volts  applied  to  man.  Note  that  .1  ampere  may  be  dan- 
gerous and  .25  ampere  fatal.  One's  best  protection  from 
shock,  is  in  the  resistance  of  dry  skin;  lamps,  fuses,  etc.,  are 
no  protection. 

32.  Resistance  =  4  volts/140  amperes  =  .0286  ohm. 
Drop  at  30  and  200  amperes  =^  .86  and  5.72  respectively,  hence 
voltages  required  are  116.86  and  121.72. 
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Problems  on  Multiple  Circuits 

33.  A  92  ohm,  lamp  is  in  multiple  with  a  24  ohm  heater. 
If  the  lamp  takes  a  current  of  1.25  amperes,  what  current 
flows  in  the  line? 

34.  In  a  single  lighting  fixture  used  on  a  110  volt  cir- 
cuit there  are  five  25  watt  lamps  in  parallel.  Each  has  485 
ohms.  What  is  the  equivalent  resistance  of  the  group,  and 
what  current  comes  to  it? 

35.  An  ammeter  of  .01  ohm  resistance  has  a  "shunt" 
of  .0025  ohm  connected  in  m,ultiple  wth  it.  What  is  the 
combined  resistance,  and  what  is  the  current  in  the  line  when 
the  meter  carries  12  amperes? 

36.  Two  coils,  of  7  and  29  ohms  respectively,  are  con- 
nected in  series,  and  the  pair  is  shunted  by  a  third  coil  of 
18  ohms.  What  is  the  current  in  the  line  when  the  7  ohm 
coil  takes  2.5  amperes? 

37.  Three  coils  in  a  curtain  heater  are  in  multiple; 
coil  A  has  30  ohms  and  takes  a  current  of  3.6  amperes;  coil  B 
has  24  ohms  and  coil  C  takes  2.7  amperes.  Find  total  current 
and  the  equivalent  resistance. 

38.  Two  lamps  in  parallel  take  a  total  of  3.6  amperes 
at  108  volts,  one  lamp  getting  2.1  amperes.  The  line  wires 
between  the  generator  and  the  laintps  have  .8  ohm  resistance 
each.  Find  the  current  in  the  second  lamp  and  the  generator 
voltage. 

39.  What  is  the  resistance  of  each  of  the  lamps  of 
Prob.  38  ?  What  is  the  resistance  of  the  entire  circuit  outside 
the  generator? 

40.  An  electric  locomotive  taking  130  amperes  is  fed 
through  a  trolley  wire  1500  ft.  long  which  has  a  parallel 
feeder  of  equal  length.  The  resistances  are  respectively  .062 
and  .030  ohm  per  thousand  feet.  The  return  circuit  (track) 
has  .014  ohm  per  thousand  feet.  What  is  the  voltage  drop 
between  generator  and  locomotive? 

41.  Lamps  A  and  B  of  160  ohms  each  are  connected  in 
series  across  a  120  volt  circuit.  A  voltmeter  is  connected  to 
the  terminals  of  lamp  B.  What  does  it  read?  What  does 
the  reading  become  if  a  third  lamp  (160  ohms)  is  connected 
in  multiple  with  lamp  A? 

42.  A  220  volt  heater,  which  takes  4  amperes  on  "high 
heat,"  2.75  on  "medium"  and  .86  on  "low  heat,"  has  but  two 
coils,  one  of  which  is  used  alone  for  the  medium  heat.  Explain 
the  connection  for  "high"  and  "low,"  and  calculate  resistances 
of  both  coils. 

43.  An  electromagnet  (16  ohms)  and  an  electric  toaster 
(35  ohms)  are  connected  in  multiple,  and  a  resistance  grid 
(4  ohms)  is  in  series  viath  the  pair.  An  electric  heater  of 
22.5  ohms  is  connected  in  shunt  across  the  rest  of  the  appa- 
ratus. Find  the  equivalent  resistance  of  the  whole  com- 
bination. 

44.  At  a  telephone  central  office  an  operator's  lamp 
circuit  contains  the  following  articles,  all  in  series:  A  24  volt 
battery,  a  lamp,  a  resistance  coil  of  83  ohms  and  a  relay  coil 
of  37  ohms.  What  is  the  lamp  resistance  if  it  takes  .1 
ampere?  Find  the  circuit  resistance  (outside  the  battery) 
when  a  40  ohm  shunt  is  connected  in  multiple  with  the  lamp. 

45.  A  man  whose  body  resistance  is  6000  ohms  connects 
three  1200  ohm  lamps  in  series  across  a  221-volt  circuit.  To 
get  a  medicinal  shock  he  connects  himself  in  multiple  with 
the  center  lamp.  What  current  flows  through  him?  What 
if  the  center  lamp  burns  out  while  he  is  enjoying  his  shock? 


Fig.  C 


The  quickest  way  of  finding  the  equivalent  resistance  of  parallel  resist- 
ances is  to  use  an  "alignment  chart"  such  as  the  one  shown  above.  A 
straight  edge  is  held  so  as  to  pass  through  the  points  representing  the  two 
parallel  resistances  as  marked  on  the  two  outer  columns.  This  will  pass 
through  a  point  on  the  middle  column  representing  the  equivalent  resist- 
ance. 


ELECTRIC  WIRE  TO  BE  MANUFACTURED  IN 
JAPAN  ACCORDING  TO  NEW  STANDARDS 

Ten  leading  electric  wire  manufacturing  con- 
cerns in  Japan,  according  to  an  issue  of  the  Trans- 
Pacific,  have  recently  issued  a  joint  statement  to  the 
effect  that  they  have  completed  their  preparations 
for  the  production  of  insulated  electric  wires  and 
cords  to  meet  the  official  standards  published  last 
October.  The  manufacture  of  the  old  type  wires  and 
cords  which  have  until  this  time  been  used  in  Japan 
will  now  be  discontinued. 
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Mechanical  Analogs — II. 


BY    G.    R.    SCHUCK 


(The  second  of  the  series  of  mechanical  analogs,  by  a  member  of  the  electrical  engineering 
department  of  the  University  of  Washington,  takes  up  the  parallel  pressure  and  flow  processes 
of  mechanical   and  electrical   circuits. — The   Editor.) 


RESISTANCE,  CAPACITY  AND  INDUCTANCE 
IN  PARALLEL 

In  the  system  shown  in  Fig.  3,  T  and  T^,  are 
tanks  connected  by  pipes  to  a  cyhnder  K  which  con- 
tains a  piston  oscillating  as  does  the  piston  of  a  steam 
engine.  Connected  as  shown  in  the  figure  is  a  cylin- 
drical vessel  (C)  divided  into  two  parts,  A  and  B,  by 
an  elastic  partition  M  made  of  rubber,  or  some  other 
elastic  material.  L  is  a  similar  vessel  with  the  excep- 
tion that  the  partition  D  is  a  massive  piston  free  to 
move  to  the  right  or  left  without  appreciable  friction 
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Diagram  of  mechanical  equipment  to  illustrate  relation  of  pressure  to  flow, 


and  having  much  inertia.  R  is  a  small  pipe  having 
long  length  and  small  cross  section  area.  Valves  are 
inserted  in  the  pipes  W,  W,,  and  R.  The  whole  sys- 
tem, including  only  half  the  tanks  T  and  Tj,  is  filled 
with  some  incompressible  fluid  without  inertia.  The 
upper  halves  of  the  tanks  and  the  piston  are  filled 
with  some  incompressible  gas,  such  as  air. 

When  the  piston  in  cylinder  K  oscillates  back 
and  forth,  there  is  produced  a  difference  of  pressure 
in  the  two  tanks  T  and  T^,  first  in  one  direction,  then 
in  another.  The  curve  of  pressure  for  one  complete 
cycle  of  the  piston  is  represented  by  E  in  Fig.  4,  time 
is  counted  from  left  to  right.  That  portion  of  the 
curve  above  the  line  represents  the  excess  of  pressure 
in  tank  T  and  the  lower  portion  of  the  curve  the 
excess  in  pressure  in  T^.  With  all  other  valves 
closed,  open  the  two  which  connect  to  vessel  (C). 
When  the  piston  is  moving  from  position  (a)  to  the 
right  the  pressure  in  T  increases  over  that  in  Ti  as 
shown  in  the  first  part  of  curve  from  (a)  to  (b)  ; 


the  elastic  membrane  is  subjected  to  a  pressure  from 
(A)  causing  it  to  stretch  into  shape  shown  in  dot- 
ted lines.  This  stretching  of  the  membrane  allows 
a  flow  of  liquid  into  receptacle  A,  thru  F^  and  W^. 
A  half  period  later  the  membrane  will  be  stretched 
in  the  other  direction  allowing  a  similar  flow  of  liquid 
into  B,  through  F  and  W.  A  surging  of  liquid  back 
and  forth  occurs,  periodically  varying,  as  does  the 
pressure.  It  should  be  emphasized  that  when  the 
rate  of  flow  is  maximum,  the  pressure  is  zero  and 
when  the  rate  of  flow  is  zero  the  pressure  is  maxi- 
mum,   because    the    flow     has    ceased     when    the 

membrane  is   stretched  to 
its    maximum   position,    at 
which  time  the  pressure  is 
at  a  maximum.     Further- 
more, when  the  pressure  is 
at  a  maximum  in  tank  T, 
and  just  starts  to  decrease, 
the   flow    of   fluid   will    be 
cycle,  counting  time  from  left  to  right,  it 
is  found  that  the  pressure  curve  lags  be- 
hind the  flow  curve  one-fourth  period  or 
cycle. 

In  Fig.  5,  K  is  a  source  of  alternating 
current  which  supplies  electrical  pressure 
to  Ci  a  condenser;  L^,  an  inductance  coil; 
and  Rj,  a  non-inductive  resistance.  Let  the 
wave  of  electromotive  force  of  K  be  repre- 
toward  this  tank  T,  and  negative  with  re- 
spect to  the  pressure  in  T.  Therefore  to 
draw  the  curve  of  fluid  flow  in  circuit  C, 
start  at  the  point  b  and  di'aw  a  curve  Ic 
downward  so  that  the  maximum  and  zeiN) 
values  of  flow  will  coincide  with  zero  and 
maximum  of  pressure  respectively.  Now 
if  the  curves  are  followed  through  one 
sented  by  the  same  curve  E  of  fluid  pressure.  Fig.  4. 
Close  the  switch  which  controls  circuit  C^.  When 
the  voltage  is  a  maximum  as  at  b  the  charge  into  the 
condenser  is  a  maximum  and  the  current  has  ceased 
to  flow  and  is  zero.  An  instant  after  the  time  (b) 
the  voltage  decreases,  releasing  the  charge  on  the 
condenser,  causing  a  current  to  flow  in  a  direction 
opposed  to  the  voltage  decreases.  Therefore,  from 
the  foregoing,  it  is  evident  that  the  curve  of  current 
will  start  at  b  and  be  drawn  downward  and  will  coin- 
cide with  the  curve  of  fluid  flow  Ic,  Fig.  4,  which 
hereafter  in  this  article  will  represent  fluid  flow  in  C 
and  amperes  in  Cj.  Hence  it  is  shown  that  an  alter- 
nating current  leads  the  impressed  voltage  lags  by 
a  quarter  period,  or  expressed  in  other  words,  the 
impressed  voltage  lags  behind  the  current  of  a  con- 
denser circuit  one-quarter  period,  or  ninety  degrees. 
Referring  again  to  Fig.  3,  close  all  the  valves 
except  the  one  which  controls  the  flow  into  vessel  L, 
and  study  the  effect  which  the  alternating  fluid  pres- 
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sure  has  on  the  rate  of  flow  and  its  time  relation 
with  the  latter.  Assume  that  the  massive  disk  M  is 
moving  to  the  right  and  passing  through  the  neutral 
position  at  the  instant  the  water  pressure  is  starting 
to  increase  in  A.  This  increasing  pressure  in  A 
exerts  a  retarding  effect  on  M,  and  stops  its  motion 
at  the  instant  when  the  fluid  pressure  has  reached  its 
maximum  value  (at  b  on  the  curve),  Fig.  4.     The 


Curves   illustrating   relation   of  pressure   and   flow   in   mechanical    and 
electrical   processes 

mass  M  will  now  be  forced  back  by  the  continued 
though  declining  pressure  in  A,  and  will  again  have 
reached  its  neutral  position  (moving  in  the  opposite 
direction)  at  the  instant  when  the  pressure  in  A  has 
decreased  to  zero  and  the  pressure  in  B  has  started 
to  increase  (position  c  on  curve) ,  and  the  same  half 
cycle  is  repeated  in  B  as  in  A.  It  is  now  apparent 
that  M  alternates  back  and  forth,  but  due  to  its  iner- 
tia lags  one-quarter  period  behind  the  force  which 
causes  its  motion.  It  is  also  apparent  that  the  flow 
of  fluid  in  and  out  of  the  chambers  A  and  B  connect- 
ing pipes  F  and  F  is  alternating  in  character,  and 
maximum  value  (at  b  on  the  curve)  Fig  4.  The 
mass  will  now  be  forced  back  by  the  continued 
though  declining  pressure  in  A,  and  will  again  have 
reached  its  neutral  position  (moving  in  the  opposite 
direction)  at  the  instant  when  the  pressure  in  A  has 
decreased  to  zero  and  the  pressure  in  B  has  started 
to  increase  (position  c  on  curve) ,  and  the  same  half- 
cycle  is  repeated  in  B  as  in  A.  It  is  now  apparent 
that  M  alternates  back  and  forth,  but  due  to  its 
inertia  lags  one-quarter  period  behind  the  force 
which  causes  its  motion.  It  is  also  apparent  that  the 
flow  of  fluid  in  and  out  of  the  chambers  A  and  B 
connecting  pipes  F  and  F  is  alternating  in  character, 
and  since  it  coincides  with  the  motion  of  M  lags  be- 
hind the  pressure  one-quarter  period.  Therefore  a 
curve  II  (Fig.  4)  drawn  through  b  upward  will  rep- 
resent the  flow  of  fluid  in  the  circuit  L,  and  will  lag 
one-quarter  cycle  behind  E. 

In  Fig.  5,  Li  is  an  inductance  made  up  of  a  num- 
ber of  turns  of  wire.  When  an  alternating  electro- 
motive force  is  impressed  on  this  coil,  an  alternating 
current  flows.  The  flow  of  this  current  produces  a 
flux,  which,  interlinking  with  the  turns,  induces  a 
counter  electromotive  force  in  opposition  to  that  im- 
pressed upon  the  circuit.  This  retarding  effect  causes 
the  current  to  lag  behind  the  electromotive  force  a 
quarter  period.  Therefore  the  curve  of  fluid  flow  in 
circuit  L  will  also  represent  the  curve  of  current 
flow  in  an  inductive  circuit  such  as  L  in  Fig  5. 

Again  referring  to  Fig.  3,  close  all  valves  except 
the  one  controlling  the  flow  of  water  through  the 
long  pipe  R.    In  this  circuit,  there  is  no  absorbing  or 


elastic  medium  to  alternately  absorb  and  discharge 
quantities  of  fluid ;  neither  is  there  any  moving  mass 
of  great  inertia  to  retard  the  alternating  flow  of 
fluid.  Therefore  the  flow  of  fluid  through  the  pipe  is 
controlled  only  by  the  frictional  resistance,  and  the 
rate  of  flow  at  any  instant  is  proportional  to  the  dif- 
ference of  pressure  between  the  two  ends  of  the  pipe. 
Consequently  the  rate  of  flow  is  a  maximum  when 
the  pressure  is  a  maximum,  the  rate  of  flow  is  zero 
when  the  pressure  is  zero.  A  curve  of  fluid  flow  can 
be  i-epresented  by  a  cui-ve  Ir  (Fig.  4)  coinciding  in 
time  relation  with  the  pressure  curve  E. 

The  resistance  Rj  in  Fig.  5  is  non-inductive,  con- 
taining no  elastic  or  absorbing  effect  such  as  was 


F 


R,      ^' 
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Diagram  illustrating  electrical  parallels  of  principles  demonstrated  in  Fig.  3 

found  in  cricuit  C;  neither  has  it  conditions  which 
produce  counter  electromotive  forces,  or  retarding 
forces  such  as  was  found  in  the  inductive  circuit  L, 
hence  the  current  at  any  instant  is  proportional  to 
the  electromotive  foi'ce.  The  current  will  be  a  maxi- 
mum when  the  electromotive  force  is  a  maximum 
and  will  be  zero  when  the  electromotive  force  is  zero. 
Consequently  the  curve  In,  Fig.  4,  will  represent  the 
flow  of  electricity  in  the  resistance  R^  as  well  as  the 
flow  of  fluid  in  the  pipe  R. 
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A  WISE  MAN 

is  considering  the  Northwest  Electric   Light   and 
Power  Association  Convention  — 

Spokane,  Washington,  September  8-11 
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The  above  views  of  the  recreation  center  which  was  established  by  the  Southern  California  Edison  Company  for  the  men  engaged  in  the  construc- 
tion of  the  Kern  River  plant,  show  what  can  be  done  in  the  way  of  providing?  wholesome  entertainment  to  fill  the  leisure  hours  of  the  employes. 
The  exterior  of  the  recreation  center  is  shown  on  the  left  and  the  moving   picture   show   which  took   place   in  the  mess   hall    is   shown  to  the  right. 

A  New  Aspect  of  Public  Utility  Service 

(Service  to  the  public  is  the  creed  of  the  modern  public  utility,  but  service  to  the  public  means 
a  spirit  of  cooperation  and  a  high  degree  of  efficiency  within  the  organization  itself.  Two  meth- 
ods by  ~which  one  large  Western  company  works  towards  this  are  described  below.  Both  authors 
are  connected  with  the  Southern  California  Edison  Company. — The  Editor.) 


RECREATIONAL  WORK  IN 
CAMPS 


CONSTRUCTION 


BY   RICHARD    E.    SMITH 

Realizing  the  importance  of  wholesome  recrea- 
tion for  the  men  engaged  in  construction  work  at  its 
new  Kem  River  plant,  the  Southern  California  Edi- 
son Company  has  established  entertainment  head- 
quarters under  the  direction  of  J.  A.  Mathews.  This 
department  was  organized  in  November,  1919,  and 
in  the  eight  months  period  just  closed  31,708  people 
have  been  entertained  by  the  various  programs 
offered.  These  have  consisted  of  187  moving  picture 
shows,  11  dances,  14  ball  games,  and  4  boxing  bouts, 
the  schedule  being  so  arranged  that  the  workers  in 
all  the  eight  camps  have  an  opportunity  to  attend. 

There  are  two  major  recreation  centers  at  which 
well  equipped  club  rooms  are  maintained.  In  each  of 
these  buildings  there  are  pool  and  billiard  tables,  card 
tables,  a  player  piano  and  a  phonograph,  a  barber 
shop,  hbrary  and  sales  canteen  at  which  candies, 
cigars  and  drinks  may  be  secured  at  commissary 
prices.,  The  libraries  are  supplied  from  the  traveling 
library  supported  by  Kern  county,  and  have  the  dis- 
tinction of  being  the  best  patronized  of  any  of  the 
branches,  with  a  circulation  each  month  of  135%. 

Thursday  of  each  week  is  ladies'  day,  giving  the 
women  living  at  the  camps  the  use  of  the  building 
for  card  parties  in  the  afternoon,  the  evenings  being 
devoted  to  dancing.  From  time  to  time  "stunt 
nights"  are  given  over  to  programs  by  local  talent, 
and  occasionally  professional  vaudeville  players  are 
engaged. 

However,  the  principal  entertainment  features 
are  the  moving  picture  shows  which  are  planned  so 
that  one  is  given  every  night  at  one  of  the  camps. 
For  these  a  seven  reel  program  is  arranged  consist- 
ing of  a  five  reel  feature  and  a  two  reel  comedy. 
These  are  the  highest  type  of  picture  and  are  secured 
as  soon  as  they  are  released  from  the  large  city  play- 
houses. During  warm  weather  these  are  given  out 
of  doors  while  the  mess  halls  are  used  in  the  winter. 


The  pictures  are  rented  for  a  week,  and  are  circulated 
from  camp  to  camp  during  that  time. 

Mr.  Mathews  has  two  assistants  besides  such 
volunteer  help  as  may  be  needed  on  special  occasions. 
All  expenses  are  paid  by  the  company  except  a  table 
charge  for  billiards  to  cover  maintenance  of  the 
equipment. 


LUNCH  SERVICE  AT  COST 

BY  GERTRUDE  O.   TUCKER 

Service  is  the  foundation  of  the  modern  public 
utility  structure,  and  as  charity  begins  at  home,  so 
the  utility  companies  find  that  every  privilege  ex- 
tended to  their  employes  is  reflected  in  the  service 
which  they  give  to  the  company  and  to  the  public. 

Physical  well  being  is  so  closely  connected  with 
mental  efficiency  that  when  one  of  the  largest  utility 
companies  in  the  state  announced  that  it  would  fur- 
nish to  its  employes  a  hot,  home-cooked  lunch  at  the 
cost  of  the  food,  the  idea  was  welcomed  as  a  big 
advance  toward  the  ideal  of  efficiency. 


Electric   lunch   room,    Southern   California   Edison    Company,    Los   Angeles 
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As  electricity  is  the  stock  in  trade  of  this  utility, 
the  natural  thing  was  to  turn  its  good  offices  to  this 
most  practical  use.  Two  automatic  ranges,  with 
ovens  that  work  on  the  tireless  cooker  principle,  were 
installed.  Electric  cooking  was  an  innovation  to  the 
woman  in  charge,  but  she  took  to  it  like  a  duck  to 
water  and  was  quick  to  make  good  use  of  all  its  con- 
veniences. Even  the  manufacturers'  agents  were 
dubious  about  the  behavior  of  the  ranges  under  the 
high  load  factor  of  feeding  more  than  one  hundred  a 
day,  but  now  they  are  growing  chesty  over  the  rec- 
ord of  nine  months'  continuous  use  without  a  serious 
interruption. 

The  kitchen  is  such  an  attractive  part  of  the 
lunchroom  that  it  is  not  separated  from  it,  except  by 
a  screen  and  countei'.  The  food  is  dispensed  on  the 
self-service  plan,  and  this  time-saving  element  is 
greatly  appreciated  by  those  who  foiTnerly  stood  in 
the  long  snake-like  line  at  cafeterias,  or  waited  for 
some  slow-moving  individual  to  bring  them  their 
lunch. 

The  self-service  idea  is  also  extended  to  drink- 
ables. An  electric  urn  furnishes  coffee  and  hot 
water  at  the  turn  of  the  spigots,  and  the  tea  or 


coffee  is  easily  regulated  to  the  streng-th  preferred. 

A  steam  table  with  electric  elements  keeps  the 
food  perfectly,  even  for  the  late  comers,  and  leaves 
the  cooking  space  and  ovens  of  the  ranges  free  for 
actual  cooking.  The  elements  beneath  the  steam 
table  also  act  as  warmers  for  the  plates  in  the  cup- 
boai'ds  below. 

But  "the  proof  of  the  pudding  is  the  eating," 
and  the  most  encouraging  remarks  to  those  who 
sponsored  this  innovation  are  such  as :  "I  have  gained 
five  pounds  the  last  month  and  saved  over  five  dol- 
lars on  my  lunches" ;  "I  just  can't  eat  at  any  other 
place  in  town — every  time  I  do,  I  am  sick" ;  and  from 
one  who  earnestly  watches  that  her  weight  does  not 
go  above  a  certain  mark,  "I  simply  must  give  up  the 
lunchroom  next  month.  I  shall  be  a  sight.  Every- 
thing looks  and  tastes  so  good,  it  is  no  use  trying  to 
diet  while  I  eat  here." 

Electric  lights  and  flowers  on  the  table  help  to 
make  the  picture  an  attractive  one.  Electric  fans  do 
their  part  in  keeping  the  air  fresh  and  cool,  and  the 
atmosphere  of  friendliness  and  contentment  which 
originates  in  the  electric  lunchroom  radiates  to  all 
other  departments  of  the  building. 


Cost  of  Money 


(The  question  of  financing  public  utility  improvements  and  extensions,  rendered  necessary  by 
the  phenomenal  Increase  in  demands  for  power,  is  Inseparably  bound  up  with  the  question  of 
rate  regulation.  That  the  financial  crippling  of  a  power  conjpany  for  the  benefit  of  its  cus- 
tomers eventually  reacts  in  inadequate  service  to  those  customers  is  brought  out  in  the  follow- 
ing article. — ^The  Editor.) 


It  is  generally  recognized  that  the  revenues  of 
public  utilities  are  at  present  insufficient  to  enable 
them  to  supply  their  territory  with  adequate  sei'vice, 
and  to  enlarge  their  facilities  in  proportion  to  the 
continually  increasing  demands  of  the  territory 
served,  it  being  true  that  the  revenues  received  for 
the  service  have  been  less  than  the  necessary  amount 
required  to  be  expended  to  cover  operating  expenses, 
taxes  and  interest  charges,  and  leave  a  sufficient  re- 
serve to  offset  accruing  depreciation. 

Public  utilities  must,  in  the  immediate  future, 
incur  large  expenditures  for  deferred  maintenance 
and  postponed  construction  of  needed  betterments 
and  extensions.  It  is  obvious  that  future  revenues 
of  the  public  utilities  must  be  greater  than  past  rev- 
enues (a)  because  extraordinary  capital  expendi- 
tures must  be  made,  and  (b)  because  current  ex- 
penses due  to  increased  wages,  taxes  and  higher 
costs  of  labor,  materials  and  supplies  will  be  much 
larger  than  they  have  been  in  the  past. 

Unless  regulating  authorities  adopt  a  policy  that 
will  enable  public  utility  corporations  to  meet  their 
increasing  expenses  and  secure  necessary  capital  for 
additions  and  betterments,  the  operation  of  these 
corporations  will  fail  and  the  general  public  will  be 
burdened  with  either  an  insolvent  public  utility  or 
a  public  utility  whose  ability  to  serve  is  inadequate. 

It  is  clear  that  if  the  general  public  is  to  be 
adequately  served,  the  Commission  must  adopt  a  pol- 
icy of  regulation  that  will  permit  or  cause  the  public 
utilities  to  obtain  the  income  needed  to  establish  such 
adequate  service,  afford  a  reasonable  wage  for  em- 


ployes, and  such  return  on  present  investment  as  will 
induce  investors  to  furnish  additional  investment  to 
enable  the  public  utility  corporation  to  continue  its 
construction  program. 

At  present  there  seems  to  be  no  definite  rule 
for  rate  regulation  by  public  service  commissions. 
There  should  be  some  effort  to  establish  normal  reve- 
nues, varied  from  time  to  time  in  accordance  with 
the  cost  of  money,  and  there  should  be  some  auto- 
matic or  quickly  available  method  for  the  varying 
of  rates  when  necessitated  by  changed  conditions. 

The  responsibility  for  maintenance  of  the  credit 
of  the  corporation  so  that  it  can  be  continued  on  a 
sound  economic  basis  rests  definitely  with  the  regu- 
lating authorities,  and  there  should  be  a  clear  recog- 
nition on  their  part  that  adequate  service  is  more 
important  to  the  general  public  than  a  restriction  of 
profits  to  a  minimum. 

The  obligation  to  initiate  reasonable  rates  and 
schedules  as  business  exigencies  require  rests  upon 
the  management,  and  such  management  should  not 
be  interfered  with  by  the  regulating  authorities  ex- 
cept upon  definite  proof  that  the  rates  and  charges, 
whether  existing  or  proposed,  are  unduly  burden- 
some. No  complaint  of  the  rates  and  charges  of  a 
public  utility  should  have  standing  unless  the  com- 
plainant fully  demonstrates  the  undue  burden  of  his 
particular  rate  in  relation  to  the  circumstances  of  his 
use  of  the  service. 

The  following  rule  might  well  be  adopted  in 
fixing  rates  and  charges  by  governmental  authority : 
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A  rate  may  be  charged  that  is  designed  to  yield  the 
utility  in  each  class  of  service  rendered,  aggregate  revenues 
which  will  provide  (after  adequate  charge  for  recurring  re- 
newals and  depi-eciations)  such  net  return  upon  a  fair  value 
in  the  circumstances  (determined  by  public  authority)  of  the 
property  devoted  to  the  public  use  as  will  be  suiBcient  in 
amount  to  enable  the  public  utility  to  obtain,  at  reasonable 
cost,  the  capital  required  to  furnish  the  public  with  adequate 
facilities  and  efficient  and  economical  service. 

Under  such  a  rule  rates  ordinarily  would  be 
established  that  would  permit  the  general  public  to 
make  full  use  of  the  facilities  provided.  Further,  a 
continually  increasing  demand  for  additional  facili- 
ties would  practically  demonsti'ate  that  the  existing 
rates  were  reasonable. 

The  public  utility  management  will  from  time  to 
time  enter  the  money  market  and  bid  for  new  money 
for  new  facilities  at  as  low  a  rate  as  possible,  and  the 
cost  of  this  money  to  the  company  having  good  gen- 
eral credit  should  be  construed  as  reasonable  cost 
of  money. 

There  is  no  normal  price  for  securities  of  any 
particular  kind,  the  general  rule  being — the  greater 
the  security  and  the  greater  the  probability  of  pay- 
ment when  due  and  the  greater  the  probability  of  a 
dependable  return,  the  higher  the  price  of  the  secu- 
rity and  the  lower  the  cost  of  money. 


ELECTRIC  COOKING  SCHOOL 

(Among  the  interesting  events  in  which  the  electrical 
home  has  been  featured  recently  is  the  six-days' 
electrical  cooking  school  in  Salt  Lake  City,  described 
in  the  following  article. — ^^The  Editor.) 

A  cooking  school,  served  entirely  with  elec- 
tricity, and  featuring  practically  all  the  modern  uses 
of  electricity  in  the  home,  was  conducted  in  Salt  Lake 
City  from  August  2nd  to  7th  inclusive  by  the  Salt 
Lake  Telegi-am,  in  conjunction  with  the  Utah  Power 
&  Light  Company,  all  the  other  leading  electrical 
concerns  of  the  city,  and  various  merchants  and  man- 
ufacturers of  food  products. 

Miss  Edith  Clift,  of  Chicago,  a  domestic  science 
expert,  conducted  all  of  the  cooking  demonstrations, 
which  were  given  from  2  to  3:30  p.m.  every  day, 
preceded  by  a  musical  program  from  1:30  to  2  p.m. 

Miss  Clift  gave  demonstrations  in  the  prepara- 
tion of  practically  every  kind  of  food.  She  took  up 
every  branch  of  the  culinary  art,  and  showed  the 
use  of  all  kinds  of  materials  and  cooking  appliances. 

Entirely  different  demonstrations  were  pre- 
sented each  afternoon,  and  the  course  concluded  with 
a  special  bread,  pie  and  cake  baking  contest,  in  which 
hundreds  of  dollars'  worth  of  prizes  were  distributed. 

An  amazing  array  of  electrical  appliances,  some 
of  which  had  never  been  shown  before  in  the  city, 
were  on  exhibition,  to  demonstrate  to  the  housewives 
the  modern  way  of  avoiding  household  drudgery. 

Cooking  contests  were  held  each  day,  for  which 
valuable  prizes  were  given,  the  prizes  consisting  of 
various  electrical  appliances  contributed  by  electrical 
firms  of  the  city,  and  various  articles  of  merchandise 
contributed  by  the  merchants  and  manufacturing 
firms.  These  daily  contests,  in  which  a  large  number 
of  housewives  participated,  were  in  the  making  and 
baking  of  bread,' various  kinds  of  cake,  doughnuts. 


etc.;  and  a  grand  sweepstake  prize  of  one  electric 
range  was  given  for  the  best  individual  loaf  of  bread. 

Another  contest  which  attracted  considerable  in- 
terest was  one  in  which  a  large  pile  of  two,  three  and 
four  way  attachment  plugs  was  placed  on  a  table,  and 
the  contestants  were  required  to  make  guesses  as  to 
the  total  number  of  appliances  which  would  be  op- 
erated by  these  plugs. 

One  of  the  main  features  was  a  wedding  which 
took  place  at  the  cooking  school,  the  happy  newly- 
weds  receiving  as  a  present  an  electric  hope  chest, 
which  contained  practicallj^  everything  in  the  way  of 
thoroughly  up-to-the-minute  work-destroying  elec- 
trical appliances.  Here  is  what  was  in  it:  Electric 
range,  washing  machine,  vacuum  cleaner,  five  table 
lamps,  five  cartons  of  Mazda  lamps,  vibrator,  curling 
iron,  toaster,  iron,  household  motor,  chafing  dish, 
heater,  milk  warmer  and  warming  pad.  These  were 
contributed  by  the  following  electrical  firms:  Utah 
Power  &  Light  Company,  Edison  Electric  Appliance 
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The  above  picture  is  of  the  six-day  electrical  cooking  school  which  was 
conducted  for  one  weelc  during  the  past  month  in  Salt  Lalte  City.  This 
was  conducted  under  the  auspices  of  the  Salt  Lalte  Telegram,  the  Utah 
Power  and  Light  Company,  the  leading  electrical  concerns  of  the  city  and 
various  merchants  and  manufacturers  of  food  products.  This  sort  of 
school  gives  much  the  same  message  to  the  housewife  as  does  the  more 
elaborate  Electrical  Home. 

Company,  Western  Electric  Company,  Capital  Elec- 
tric Company,  Intermountain  Electric  Company,  and 
Kiser-Ackerman-Gardner  Company. 

There  were  hundreds  of  interesting  and  attrac- 
tive exhibits,  repi'esenting  not  only  the  electrical 
industry,  but  the  products  of  the  various  manufac- 
turers and  merchants  of  the  city. 

Electricity  was,  of  course,  the  feature,  and  the 
hundreds  of  housewives  who  attended  the  school 
were  thoroughly  convinced  that  the  more  extended 
use  of  electricity  in  the  home  would  solve  most  of 
the  housework  problems  with  which  they  have  been 
confronted — that  the  harnessing  of  electricity  to  the 
work  of  washing,  cleaning,  ironing,  cooking,  etc., 
would  be  the  real  solution. 

The  cooking  school  is  an  annual  affair,  and  each 
one  is  better  than  the  last.  The  one  just  closed  was 
undoubtedly  the  best  attended  and  most  successful 
yet  held,  and  more  interest  than  ever  was  shown  in 
the  application  of  electricity  as  an  efficient  time  and 
energy  saver  in  the  home. 
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The  Industrial  Load  in  California 

(The  industrial  growth  of  California  is  one  of  the  most  significant  developments  affecting  the 
electrical  industry  west  of  the  Rockies.  The  fact  that  a  great  number  of  California's  most  im- 
portant industries  are  large  consumers  of  electric  power  is  brought  out  in  the  returns  from  a 
survey  carried  out  by  stafif  of  Electrical  World  for  the  McGraw-Hill  Company,  and  published  in 
full  in  Electrical  World.     Following  is  a  digest  of  some  of  the  data  obtained. — The   Editor.) 


In  an  endeavor  to  ascertain  the  extent  and  dis- 
tribution of  the  industrial  load  in  California,  detail 
questionnaires  were  sent  to  1,289  industrial  concerns. 


THE    INDUSTRIAL 

LOAD    IN 

CALIFORNIA 


A  map  of  the  state  of  California  divided  in  four  sections,  showing  the 
location  of  the  leading  industrial  consumers  of  electricity  in  the  state. 
Amoni?  the  various  industries  that  of  food-preparation  is  the  most  impor- 
tant in  value  of  products.  This  map  was  prepared  as  the  result  of  a  ques- 
tionnaire sent  to  1,289  industrial  concerns  for  the  pui-pose  of  ascertaining 
the  extent  and  distribution  of  this  industrial  load  in  California.  A  com- 
parison of  this  data  with  a  similar  survey  which  has  been  made  of  the 
entire  United  States  shows  that  the  central  stations  of  this  section  of  the 
country  show  an  unusual   mastery  of  the  industrial   situation. 

The  names  of  these  firms  were  obtained  through  the 
various  local  chambers  of  commerce  of  the  state,  and 
the  list  is  believed  to  represent  the  total  number  of 
primary  industrial  establishments  employing  more 
than  fifty  operatives  each.  The  accompanying  map 
shows  the  distribution  of  these  industrial  plants  by 
sections  of  the  state.  Answers  have  been  received 
from  229  companies  which  were  so  distributed  among 
various  industries  as  to  give  a  very  definite  idea  of 
the  industrial  power  situation  in  CalifoiTiia.  Some 
very  optimistic  conclusions  relative  to  the  advantages 
of  electrical  energy  in  industry  as  a  whole  are  to  be 
drawn  from  this  survey. 

Principal  Industries 

The  principal  manufacturing  industries  in  Cali- 
fornia using  electricity  as  a  source  of  power,  as  indi- 
cated by  the  survey,  are  iron  and  steel,  including 
foundi-ies  and  machine  shops;  shipbuilding;  cement 
plants;    food,    including    canning    and    preserving 


plants;    mining;    paper   mills    and  paper  products; 
chemicals,  and  lumber  and  lumber  products. 

An  interesting  item  brought  out  by  the  data  ob- 
tained is  the  comparatively  small  amount  of  energy 
generated  by  private  plants.  The  generation  of 
energy  by  the  private  plants  of  lumber  and  mining 
companies  is  to  be  expected  on  account  of  their  isola- 
tion and  the  difficulty  in  taking  care  of  the  waste, 
but  the  fact  that  with  the  fm-ther  exception  of  the 
food  and  iron  and  steel  industries,  no  report  of  other 
private  generating  plants  was  received  is  a  clear 
indication  of  the  efficient  manner  in  which  the  central 
station  is  meeting  the  load  I'equirements  of  Califor- 
nia's industries.  There  is  probably  no  other  section 
of  the  country  which  can  show  such  a  mastery  of  the 
industrial  situation  by  the  central  stations. 

Food  Preparation 

The  food-preparation  industry  is  the  most  im- 
portant in  California  in  value  of  products.  This  in- 
dustry includes  the  canning  of  fruits  and  vegetables, 
fish,  oysters,  clams,  etc. ;  packing  of  dried  fruits,  the 
manufacture  of  pickles,  jellies,  preserves,  sauces, 
etc.;  wholesale  slaughtering  and  meat  packing  and 
manufacture  of  sausage;  flour-mill  and  grist-mill 
products;  butter,  cheese  and  condensed  milk,  and 
sugar  manufacture.  There  are  316  plants  of  this 
general  class  in  the  state  employing  more  than  fifty 
operatives  each,  of  which  45  per  cent  are  in  the  north 
central  part  of  the  state. 

The  uses  of  electrical  energy  in  factories  of  this 
industry  are  many  on  account  of  the  varied  processes 
necessary  in  the  manufacture  of  food  products. 
Motors  are  used  to  operate  pumps,  ci'eam  separators, 
churns,  bottle  and  can  washers,  refrigeration  machin- 
ery, conveyers,  elevators,  beet  slicers,  preserving  ma- 
chinery, presses,  grinders,  sealing  machines,  blowers 
and  compressors.  The  heating  of  water  and  milk  and 
the  operation  of  cookers,  sterilizers  and  diyers  is 
accomplished  in  many  cases  by  electrical  energy. 

FoundiT  and  Machine  Shops 

The  iron  and  steel  industry,  which  in  California 
is  confined  to  foundry  and  machine  shop  activities, 
ranks  fourth  among  the  manufacturing  industries  of 
the  state.  There  are  about  208  plants  of  this  class 
employing  more  than  fifty  operatives  each,  of  which 
about  71.2  per  cent  are  in  the  north  central  section 
of  the  state.  This  industry  gives  employment  to 
about  7  per  cent  of  the  total  labor  of  the  state. 
In  amount  of  electrical  energy  used,  however,  it 
ranks  first  among  California's  industries,  and  the 
returns  indicate  that  about  31  per  cent  of  the  indus- 
trial load  in  the  state  is  utilized  by  foundries  and 
machine  shops. 

The  uses  of  the  motor  in  the  iron  and  steel  in- 
dustry are  not  so  varied  as  in  the  food-preparation 
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industry.  Among  the  primary  uses  are  the  operation 
of  cranes,  air  compressors,  sand  mills,  planers,  grind- 
ers, boring  mills,  straightening  presses,  fans,  blow- 
ers, saws,  drill  presses,  rolling  mills,  hoists,  convey- 
ors, sand-blast  exhausters,  etc. 

Electricity  in  Shipyards 

The  shipbuilding  industry  could  not  be  consid- 
ered as  a  primary  industry  of  California  prior  to  the 
war.  At  the  present  time,  however,  it  takes  rank 
among  the  first.  Practically  all  up-to-date  shipbuild- 
ing yards  are  equipped  throughout  with  the  latest 
electrical  devices.  The  thirteen  shipbuilding  plants 
reporting  consume  41,116,484  kw-hr.  of  electrical 
energy  per  year.  The  survey  indicates  that  no  other 
class  of  industry  in  California  consumes  so  much 
electrical  energy  per  plant  with  the  exception  of 
cement  mills. 

Electric  motors  in  shipyards  are  used  to  operate 
the  following  machinery:  compressors,  punches, 
shears,  ship  and  overhead  cranes,  beading  rolls, 
scarfers,  angle  benders,  lathers,  di'ill  presses,  pumps, 
boring  bars,  joiners,  cutoff  saws,  shapers,  pipe  tools, 
winches,  exhaust  fans,  bolt  cutters,  conveyors, 
marine    railways,  etc. 

The  adoption  of  electric  drive  in  stone,  clay  and 
glass  plants  has  been  very  general.  One  large  cement 
mill  reported  an  annual  consumption  of  20,866,970 
kw-hi-.  This  plant  uses  more  than  158  motors  with  a 
total  installed  rating  of  7,478  hp.  About  87  per  cent 
of  the  machines  in  this  plant  are  belt-diiven,  and  12 
per  cent  ai'e  direct-connected.  Electric  motors  are 
used  to  operate  crushers,  rollers,  kilns,  elevators,  con- 
veyors, sack-filling  machines,  shovels,  compressors, 
pumps,  crane,  sci'eens,  drills,  etc. 

Lumber  Industry 

Lumbering  and  lumber  manufactures  constitute 
one  of  California's  primary  industries.  The  manu- 
facturing end  of  the  lumber  industry  is  almost  all 
electrically  diiven  at  the  present  time.  The  logging 
operations  which  could  be  worked  electrically  to 
great  advantage  are  handicapped  in  California,  or  in 
fact  in  any  lumber  country,  by  the  scarcity  of  power 
transmission  lines.  Electric  motor  di'ives  in  wood- 
working plants  have  the  advantage  of  decreasing  the 
fire  hazard,  which  is  a  big  item  in  the  lumber  indus- 
try. Motors  allow  individual  control  and  variable 
speed  for  machines  such  as  hoists,  veneer  peelers  and 
conveyors.  One  of  the  latest  developments  in  the  use 
of  the  electric  motor  in  the  lumber  industry  is  to  be 
found  in  electrically  operated  set  works  on  carriages 
in  sawmills. 

Some  of  the  machines  operated  by  electric  mo- 
tors in  the  lumber  industry  are  saws,  lathes,  shapers, 
borers,  elevators,  jointers,  blowers,  drill  presses,  pipe 
cutters,  punch  presses,  pumps,  sorting  lumber  tables, 
cranes,  etc.  The  storage-battery  locomotive  for 
trucking  is  widely  used  in  the  lumber  industry. 

The  adoption  of  electric  drive  in  other  California 
industries  has  not  been  as  general  as  in  those  cited 
above.  It  is  possible,  however,  that  a  fuller  response 
to  the  questionnaires  would  show  that  several  other 
industries  were  adopting  electrical  drive  quite  gen- 
erally. 


PROBLEMS  IN  ORNAMENTAL  STREET 
LIGHTING 

(The  appearance  of  our  cities  during  at  least  eight 
hours  of  the  day  depends  largely  upon  the  good  taste 
and  effectiveness  of  their  street  lighting.  The  value 
of  an  ornamental  lighting  system  and  the  practical 
means  of  maintaining  and  installing  such  are  dis- 
cussed here  by  L.  A.  S.  Wood,  manager  of  the  illum- 
inating Section  of  the  Westinghouse  Electric  &  Man- 
ufacturing Company. — The  Editor.) 

The  tei-m  "Whiteway"  has  been  used  extensively 
in  connection  with  ornamental  street  lighting  and 
has  been  the  cause  of  considerable  misapprehension 
on  the  part  of  the  public  as  to  the  pui-pose  of  orna- 
mental street  lighting.  An  ornamental  street  light- 
ing system  should  be  considered  as  part  of  a  scheme 
for  beautifying  the  city  as  a  whole  and  not  as  a 
means  of  advertising  one  section  of  a  city  perhaps  to 
the  detriment  of  some  other  locality. 

The  cost  of  the  installation  of  an  ornamental 
street  lighting  system  might  very  well  be  borne  by 
the  property  owners  on  the  street  where  the  orna- 
mental system  is  to  be  installed,  but  the  maintenance 
of  such  a  system  should  be  bome  by  the  city  as  a 
whole. 

The  most  satisfactory  way  of  financing  an  orna- 
mental street  lighting  system  is  for  an  improvement 
district  to  be  created  and  the  adjacent  property 
owners  assessed  on  a  front  foot  basis  in  the  same 
way  as  they  would  be' assessed  for  any  other  munici- 
pal improvement.  In  general  the  expense  to  the 
property  owner  for  the  complete  installation  under  a 
scheme  of  this  character  is  very  low,  usually  not 
more  than  $1.50  per  front  foot,  while  the  cost  to  the 
individual  citizen  for  maintenance  of  the  improved 
system  from  which  he  receives  material  benefit  is 
negligible. 

It  is  thought  that  the  central  station  should  dis- 
courage the  indiscriminate  installation  of  ornamental 
posts  outside  business  premises  and  all  suggestions 
for  "Whiteways"  should  be  the  subject  of  careful 
consideration  and  consultation  with  the  city  authori- 
ties before  the  central  station  takes  an  active  part  in 
their  promotion.  Whiteways  should  always  be  con- 
sidered in  connection  with  the  "City  Beautiful"  idea 
and  in  the  light  of  ornamental  systems  benefiting  the 
city  as  a  whole  rather  than  as  a  means  of  advertis- 
ing some  particular  locality. 

The  manufacturers  of  ornamental  street  light- 
ing devices  may  with  advantage  be  consulted  and 
their  suggestions  given  very  serious  consideration 
before  any  ornamental  system  is  designed,  for  some 
of  the  manufacturers  of  this  class  of  apparatus  have 
collected  valuable  data  on  the  subject  which  is  at  the 
service  of  any  city  interested  in  the  proposition. 

There  is  considerable  difference  of  opinion  among 
engineers  as  to  the  best  type  of  glassware  for  street 
lighting  units,  but  the  general  consensus  of  opinion 
is  in  favor  of  diffusing  glassware  for  ornamental 
units  owing  to  the  practical  elimination  of  glare  with 
this  type  of  glass. 

Glare  within  the  range  of  vision  of  the  pedes- 
trian or  vehicle  driver  should  always  be  avoided.  It 
causes  the  pupil  of  the  eye  to  contract  in  an  effort  to 
protect  the  delicate  mechanism  of  the  retina,  thus 
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preventing  the  observer  from  seeing  as  well  as  he 
would  be  able  to  do  with  a  light  source  of  lower  in- 
tensity but  more  perfect  diffusion. 

The  many  new  developments  which  are  coming 
about  in  the  realm  of  street  lighting  assure  us  that 
the  "City  Beautiful"  will  soon  be  an  accomplished 
fact  in  so  far  as  the  lighting  of  our  streets  is  con- 
cerned. 

FUEL  CONSERVATION  AND  WATER  POWER 

"It  has  become  clearly  recognized  that  cheap 
power  is  one  of  the  basic  factors  enabling  manufac- 
turing countries  successfully  to  compete  in  the 
world's  markets,"  says  Mr.  Arthur  V.  White,  consult- 
ing engineer  with  the  Canadian  Commission  of  Con- 
servation, in  a  recently  published  reprint  from  the 
Commission's  tenth  annual  report.  The  writer  goes 
on  to  discuss  the  problem  of  fuel  conservation,  and 
the  efforts  which  are  being  made  to  solve  it  in  vari- 
ous countries: 

"In  the  United  States  there  were  found  in  factories, 
office  buildings,  hotels,  apartments,  institutions,  hospitals,  etc., 
about  30,000  local  electric  generating  plants.  Many  were 
readily  supplied  from  some  adjacent  large  central  station. 
Where  changes  were  made  a  general  fuel  saving  of  from  20 
to  60  per  cent  resulted. 

"The  efficiency  of  a  modern  steam  turbine  approaches  80 
per  cent,  although  the  terminal  efficiency — that  is  to  say  the 
ratio  of  the  heat  unit  equivalent  to  one  kilowatt-hour  at  the 
generator  terminals  divided  by  the  heat  units  in  the  fuel 
consumed  to  produce  one  kilowatt-hour — is,  in  actual  practice, 
rarely  higher  than  20  per  cent.  Research  is  devoting  special 
effort  to  improvement  in  this  field,  and  some  look  to  the 
vaporization  of  a  combination  of  fluids  instead  of  simply 
water. 

"Effort  is  being  made  to  standardize,  within  reasonably 
flexible  limits,  such  apparatus  or  portions  of  apparatus  as  do 
not  require  to  possess  such  variations  as  have  hitherto  existed. 
Take,  for  example,  the  standardizing  of  frequency  for  electric 
systems.  We  may  expect,  profiting  from  the  lessons  of  the 
past,  where  new  lines  of  industrial  activity  are  opened  up, 
there  will  be  an  increased  eifort  to  conform  to  certain  basic 
standards,  thereby  avoiding  complexity  and  inefficiency. 

"In  the  United  Elingdom  the  methods  of  mining  and 
using  coal  have  been  the  subject  of  an  important  and  compre- 
hensive investigation  by  the  Coal  Conservation  Committee  of 
the  Ministry  of  Reconstruction.  Its  final  report  was  issued 
in  1918.  The  present  coal  consumption,  for  power  purposes, 
in  the  United  Kingdom  is  at  least  80,000,000  tons.  By  proper 
coordinated  and  centralized  systems  of  power  production  and 
distribution  for  the  whole  country,  it  is  estimated  that 
55,000,000  tons  of  coal  per  annum  might  be  saved. 

"The  Reconstruction  Committee  lays  special  emphasis 
upon  the  part  which  power  will  play  in  the  cost  of  manufac- 
ture and  in  the  matter  of  international  industrial  competition, 
to  which  all  countries  are  devoting  such  great  attention.  The 
economies  resulting  from  the  supplying  of  power  to  industry 
through  the  agency  of  the  electric  motor  are  everywhere  rec- 
ognized. In  the  munition  factories  erected  during  the  war  95 
per  cent  of  the  machinery  was  electrically  driven. 

"Respecting  the  question  of  conservation  through  the 
elimination  of  a  great  deal  of  the  coal  distribution  by  con- 
struction of  power  plants  in  the  coal  districts,  the  electric 
energy  being  transmitted  to  the  various  industrial  centers  of 
the  country  over  high  tension  transmission  lines,  L.  H.  Rit- 
tenhouse,  chief  of  the  Power  Section,  Production  Bureau  of 
the  U.  S.  Fuel  Administration,  says: 

"  'It  will  only  be  a  question  of  time  before  large  su.per-stations  will 
be  constructed  in  some  of  the  coal  fields,  particularly  those  near  the  con- 
Bested  industrial  sections  in  the  east,  and  full  advantage  taken  of  the 
opportunity  to  burn  culm  or  refuse  fuel,  together  with  the  advantage  of 
distribution   at   high  voltage  to   industrial    centers.' 

"The  near  future  promises  increasingly  great  develop- 
ment of  hydroelectric  power  for  use  in  the  electrification  of 
railways  now  using  steam  motive  power. 
_  :      "Greatly  increased  attention  is  being  given  to  the  sub- 
!  ject  of  the  inter-connection  of  various  electric  plants,  whether 
i  steam-electric  or  hydro-electric,  or  combination  of  both,  with 


the  object  of  securing  greater  efficiency  in  the  supply  of  power 
and  light  to  districts  respectively  served. 

"Mr.  L.  R.  Clapp,  chief  of  the  States  Conservation  Bu- 
reau of  the  Federal  Administration,  writes: 

'_'  'The  inter-connection  of  power  systems,  both  steam  and  hydro- 
electric, offers  an  opportunity  for  real  fuel  economy.  In  'many  parts  of 
the  country  duplicate  transmission  systems  exist,  serving  practically  the 
same  territory.  One  or  more  of  such  lines  may  derive  all  or  nearly  all 
of  its  power  from  water  while  other  companies  use  coal.  No  company 
operates  with  a  continuous  one  hundred  per  cent  load  factor,  and  almost 
always  the  peaks  are  different  for  different  companies.  Therefore  inter- 
connections permit  the  use  of  the  ma.ximum  water  power  and  also  allow  an 
increase  m  the  average   load  factor.' 

"If  authorities  find  through  the  enforced  utilization  of 
insulation  upon  steam  piping,  heaters,  etc.,  or  by  the  shutting 
down  of  uneconomical  plants,  or  the  substitution  of  efficient 
for  inefficient  apparatus,  or  the  repair  of  apparatus,  or  in 
other  ways,  that  very  substantial  savings  of  coal  may  be 
effected,  then  such  economies,  according  to  some  reasonable 
scheme  of  administration,  should  be  made  compulsory  in 
Canada." 


SAN  FRANCISQUITO  PLANT  NUMBER  TWO 
IS  PUT  INTO  OPERATION 

The  first  unit  in  the  Number  Two  plant  belong- 
ing to  the  city  of  Los  Angeles    has    been  put  into 

operation.  The  new  plant, 
which  utilizes  water 
power  from  the  Los  An- 
geles aqueduct,  is  located 
in  the  San  Francisquito 
Canyon  some  forty  miles 
from  Los  Angeles  and 
seven  miles  below  Power 
Number  One,  which  was 
put  into  operation  in 
March,  1917. 

The  building  struc- 
ture is  of  reinforced  con- 
crete and  of  ample  size 
to  accommodate,  when 
finally  equipped,  three 
17,500-kva.  G.  E.  three- 

A    view    of     the    San    Francisquito    „V,cic.q     K(\    n■,Tn^r,      AOQ    x.n-T 
Plant    Number    Two    taken    during    PhaSe,    50'  CyCle,    4Z8    reV- 

the  early  days  of  construction.  olutions  per  miuute  gen- 
erators. The  generatoi's  are  direct  connected  on  the 
same  vertical  shaft  to  25,000-hp.  Francis  turbines 
using  300  second-feet  of  water.  General  Electric  ex- 
citers are  used  and  are  direct  connected  to  the  gen- 
erators on  an  extension  of  the  generator  shaft. 
Spring  thrust  beai'ings  of  the  same  make  are  used 
between  the  exciters  and  the  generators. 

At  present  there  are  two  seven-foot  steel  pen- 
stocks, 1430  feet  in  length,  running  from  the  forebay 
to  the  turbines.  The  plant  has  an  operating  head  of 
530  feet.  When  the  plant  is  finally  completed  there 
will  be  three  penstocks,  the  third  one  to  be  similar 
to  the  two  already  constructed. 

The  generator  voltage  is  6600  and  is  stepped  up 
through  a  bank  of  three  General  Electi'ic  5833-kva. 
transformers  to  110,000.  Each  transformer  is 
equipped  with  an  oil  conservator.  Two  banks  of 
transformers  have  been  installed,  the  second  one  hav- 
ing been  put  in  operation  since  the  recent  completion 
of  the  installation  of  the  second  generator.  No  defi- 
nite time  has  been  set  for  the  installation  of  the  third 
unit.  When  the  plant  is  finally  equipped  it  will  have 
a  combined  capacity  of  61,500  hp. 
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Balance  Sheet  of 

December  31,  1919 


ARIZONA 

CALIFOR 

NIA 

Arizona 
Power  Co. 

Pacific  Gas 

and 
Electric  Co. 

California- 
Oregon 
Power  Co. 

Great 
Western 
Power  Co. 

Pacific  Gas 

and 
Electric  Co. 

Southern 
California 
Edison  Co. 

San  Diego 
Consolidated 

Gas& 
Electric  Co. 

San  Joaquin 

Light  and 
Power  Corp. 

ASSETS 

i  6,585,449.35 

$  2,739,486.65 

$17,467,792.55 

358,650,813.89 

$151,030,720.87 

$  74,749,309.13 

$    9,617,682.10 

$  29,692,031.87 

21,731.25 

94,749.08 

8,533.94* 

3,999,245.95 

2,201,751.26 

1,027,553.19 

110,530.70 

368,282.88 

191.60 

104,757.08 

64,100.37 

69,328.16 

9,978.18 

371,555.15 

73,342.25 

127,062.69 

151,159.06 

1,114.356.17 

3,844,026.54 

4,775,584.53 

184,584.77 

1,155,300.45 

31,679.17 

11,785.18 

57,201.24 

16.68 

31,437.39 

80,461.57 

211,383.31 

1,608,391.58 

1,032,813.80 

5,403,243.60 

14,800.00 

363,413.60 

71,755.11 

103,641.05 

403,467.65 

8,826,890.83 

1,746,225.20 

237,192.45 

1,058,575.57 

2.00 

17,000.00 

1,717,000.00 

5,741,800.00 

1,358,952.35 

688,000.00 

668,359.17 

219.79 

5,126.33 

5,811.24 

207,376.37 

29,185.66 

390,190.08 

4,544.41 

12,320.08 

Unamortized  Discounts  on  Securities  and 

996,229.85 

■    12,392.80 

801,237.82t 

1,829,166.40 

9,337,224.68 

2,998,990.46 

698,264.66 

2,010,544.59 

820.00 

25,903.38 

1,172,539.25 

2,255,155.15 

2,586,057.16 

9,291,148.36 

176,140.43 

4,942,825.54 

$    7,709,473.66 

S    3,174,129.21 

$  21,622,030.34 

S  75,926,315.42 

$180,358,924.76 

$100,451,589.39 

$  11,773,155.09 

$  40,643,208.90 

LIABILITIES 

$    3,945,000.00 

$    1,200,000.00 

%  10,000,000.00 

$  28,838,526.37 

S  62,801,138.00 

S  34,556,872.00 

$    3,900,400.00 

S  17,500,000.00 

1,252,500.00 

248,092.92 

321,259.981 

2,120,900.00 

1,286,400.00 

5,600,000.00 

40,931,900.00 

94,140,558.15 

49,771,000.00 

6,707,000.00 

16,980,000.00 

Notes  Payable 

137,526.32 

30,000.00 

16,752.95 

240,283.31 

5,449,262.15 

1,080,714.81 

104,493.43 

113,712.94 

675,450.52 

617,892.22 

2,549,074.29 

1,654,754.28 

165,200.99 

1,425,001.46 

Interest  and  Taxes  Accrued 

33,090.89 

4,375.00 

1,129,798.29 

977,035.23 

2,387,390.31 

720,840.45 

197,536.01 

345,740.75 

6,992.44 

105,502.94 

1,728,230.20 

229,780.00 

549,503.65 

1,153,197.55 

41,169.50 

83,295.34 

1,058,514.99 

279,711.52 

752,523.28 

879,992.39 

11,648,060.32 

6,317,009.66 

710,982.18 

2,038,266.08 

302,955.59 

154,426.81 

1,708,487.10 

3,451,189.21 

4,790,416.73 

580,560.38 

50,866.41 

868.930.48 

S    7,709,473.66 

$    3,174,129.21 

S  21,622,030.34 

S  75,926,315.42 

$180,358,924.76 

$100,451,589.39 

$  11,773,155.09 

$  40,643,208.90 

INCOME  AND  PROFIT  AND  LOSS 
ACCOUNT 

$        724,418.88 

S    3,128,928.50 

3  25,938,371.99 

3    9,241,245.96 

$    2,274,962.62 

$    3,211,570.44 

452,156.20 

1,570,443.63 

17,578,262.39 

5,445,341.45 

1,638,046.33 

2,215,982  47 

272,262.68 

1,558,484.87 

8,360,109.60 

3,795,904.51 

636,916.29 

995,587.97 

1,660.42 

191,763.70 

583,849.69 

1,461,761.68 

62,269  21 

273.923.10 

1,750,248.57 

8,943,959.29 

5,257,666.19 

636,916.29 

1,047,857.18 

DEDUCTIONS 

.?          17, 142  02 

S          21,764.76 

$        133,442.89 

$               252,90 

S        284,800.00 

1,115,221.27 

4,279,743.52 

2,727,131.10 

$        314,880.00 

675,302  40 

23,942.86 

13,588.80 

5,513.42 

13,789.97* 

+5,328.41 

64,287.96 

156,887.06 

1,365.91* 

29,433.73 

44,902.69 

6,018.79 

76,864.11 

297,950.67 

398,265.74 

34,121.22 

8        314,761.65 

S    1,379,703.26 

$    4,603,606.46 

$    3,274,483.49 

$        354,454.28 

$        773,964.48 

$      —40,838.55 

8        370,545.31 

$    4,340,352.83 

$    1,983,182.70 

$        282,462.01 

$        273,892  70 

Dividends 

386,222.13 

3,237,056.06 

1,950,883.39 

277,260.98 

390,000  00 

6,449.19 

3,501,265.16 

94,954.29 

2,563.58 

2,503.68 

7,720.76 

55,490.12 

1,068,141.82 

22,785.20 

5,201.03 

187,265.06 

Surplus  on  D'c.  31,1918 

—7.59,127.70 

21,090.99 

4,660,307.49 

568,482.69 

50,866.41 

1,169,799.16 

Surplus  on  Dec.  31,  1919 

—801,237.82 

3,451,189.21 

4,790,416.73 

580,560.38 

50,866.41 

868,930.48 

•Credit  item 
tCorporate  c 

eficit. 

'Capital  a 
of  fix^( 

urplus  appreciation 
capital. 

I 


THE  balance  sheets  presented  here  of  the  principal 
Dower  companies  of  seven  Western  states  should 
be  studied  by  every  reader  of  the  Journal  of 
Electricity.  Study  especially  the  balance  sheet  of 
your  local  power  company  and  if  it  looks  particularly 
healthy  to  you,  show  your  good  business  judgment 
by  investing  in  the  securities  of  that  company,  as  at 
the  present  time  the  average  security  of  a  central 
station  will  pay  more  than  double  the  interest  that 
you  receive  from  your  bank.    If  the  power  company 


in  your  district  is  not  making  a  fair  return  on  the 
investment,  make  it  your  business  to  talk  with  the 
members  of  that  company  and  find  out  exactly  why 
it  is  not  in  a  healthy  financial  condition.  Then  sell 
the  idea  to  the  community  that  the  development  of 
their  community  depends  upon  the  ability  of  their 
local  power  company  to  expand;  to  have  plenty  of 
power  to  attract  industrial  enterprises  and  render 
excellent  service  to  its  consumers.  This  is  only  pos- 1 
sible  when  the  power  company  is  allowed  to  charge  i 
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Western  Power  Companies 

December  31,  1919 


IDAHO 

MONTANA 

NEVADA 

OREGON 

UTAH 

Idaho 
Power  Co. 

Montana 
Power  Co. 

Truckee  River 

General 

Electric  Co. 

Pacific  Power 

and 

Light  Co. 

Portland 
Railway   Light 
and  Power  Co. 

Utah  Power 

and 

Light  Co. 

ASSETS 

Total  Fixed  Capital..                     .    .    . 

S  24,619,305.22 

S  92,519,483.71 

$  10,592,453.74 

S  17,698,300.08 

$  58,708,771.88 

$  58,399,503.69 

Cash  and  Deposits 

205,072.10 

1.461,357.66 

47,851.49 

72,059.95 

449,383.95 

969,338.40 

Notes  Receivable. . 

554,485.18 

101,667.35 

1,063.31 

49,880.46 

189,5.30.25 

1  733  117  32 

Accounts  Receivable. 

405,996.71 

752,435.40 

31,665.37 

440,352.54 

452,090.58 

678  516  28 

13,229.20 

5,551.98 

39,563.98 

192,896.55 

178,855.00 

529,297.20 

15,750.00 

1,018,727.66 

7,571,372.46 

12,576,784.51 

265,126.18 

544,137.63 

18,754.50 

.342,992.48 

602,750.21 

575,040.97 

789,400.00 

4,788.63 

18,513.50 

278.02 

1,969.13 

40,279.61 

3,319.98 

Unamortized  Discounts  on  Securities  and 

746,258.12 

2,860,695.411 

659,593.73 

2,125,499.72 

2,679,186  47 

170,143.51 

91,086.05 

15,682.59 

2,243,241.11' 

21,711.00 

Total  Assets 

S  27,952,659.75 

S  98,878,673,91 

S  10,707,816.43 

S  20,305,090.60 

S  72,322,474.75 

8  77,829,415.17 

LIABILITIES 

Capital  Stock . 

S  16,250,000.00 

S  59,079,300.00 

S    3,000,000.00 

$  10,350,000.00 

S  21,250,000.00 

8  43,387,000.00 

516,277.991 

909.98 

Funded  Debt 

9,999,789.88 

32,942,700.00 

9,119,000.00 

42,496,000.00 

23,566,000.00 

60,000.00 

7,087,680,65 

30,000.00 

3,380,885.00 

7,544,513.34 

Accounts  Payable 

87,768.13 

731,152.58 

22,775.12 

124,986.38 

636,989.17 

349,794.69 

287,323.55 

938,582.40 

8,615.86 

334,252.78 

928,898.86 

677,240.32 

Miscellaneous  .    . , 

61,533.21 

22,. 585, 17 

62,549,96 

161,626.26 

579,167.95 

Reserves 

840,055.59 

1,808,657.01 

78,831.24 

14,942,19 

2,288,284.81 

1,050,572.06 

Corporate  Surplus 

366,189.39 

3,378,281.92 

487,328.39 

269,359.29 

664,511,66 

674,216.83 

Total  Liabilities 

$  27,952,659.75 

S  98,878,673.91 

$  10,707,816.43 

.5  20,305,090.60 

S  72,322,474,75 

S  77,820,416.17 

INCOME  AND  PROFIT  AND  LOSS 
ACCOUNT 

Operating  Revenue 

S    1,734,316.13 

S    6,682,201.32 

$        257,399.30 

.?    2,057,601.65 

S    8,359,229.07 

8    4,898,707.71 

Operating  Expense 

1,058,895.11 

2,477,874.30 

124,998.09 

897,823.36 

4,905,080.47 

2,787,338.42 

Net  Operating  Revenue 

675,421.02 

4,204,327.02 

132,401.21 

1,159,778.29 

3,454,148.60 

2,111,369.29 

147,042.60 

169,780.26 

4,509,49 

36,696.41 

219,274.89' 

546,256.70 

822,463.62 

4,374,107.28 

136,910,70 

1,196,474.70 

3,673,423.49 

2,657,626.99 

DEDUCTIONS 

8         61,364.83 

S        261,354.17 

1,656,843.53 

$        443,773.45 

1,913,948.68 

8    1,178,300.00 

162,116.83 

148,833.56 

i         87,556.16 

19,038.92 

88,338.52 

361,838.68 

80,974.65= 

37,764.94 

428,575.30 

206,263.97 

652,144.23 

138,114.13 

$  .     461,235.94 

S    2,234,252.39 

$          87,556.16 

S        669,076.34 

S    2,796,770.81 

$    1,668,262.81 

Net  Corporate  Income  for  Year 

S        361,227.68 

S    2,139,854.89 

S         49,354.54 

$        527,398.36 

$        876,652.68 

8        989,373.18 

211,815.99 

2,350,826.00 

"      45,000.00 

355,544.45 

921,045.73 

18,182.20 

132,794.54 

20,000.00> 

26,500.00 

898,656.82 

Surplus  on  Dec.  31,  1918 

216,777.70 

3,589,253.03 

500,787.04 

178,816.34 

553,721.26 

605,889.38 

366,189.39 

3,378,281.92 

487,328.39 

242,352.45 

664,511.66 

674,216.83 

iBond  discount. 

•Replacement  Res 

srve. 

■Street  ImproY.  B 
^Amortization  of 
expense. 
'Includes  Sinking 

ends. 

iebt  discount  and 

Fimd  Assets. 

enough  for  its  service  so  that  it  can  build  up  a  re- 
serve and  surplus  which  will  take  care  of  its  replace- 
ments and  extensions  as  the  territory  which  it  serves 
expands  and  makes  new  demands  upon  it. 

By  all  means  get  acquainted  with  the  rates  of 
the  power  company  which  serves  you ;  get  acquainted 
with  their  plans  for  expansion,  their  troubles  in  this 
day  of  rising  prices  and  scarcity  of  labor,  and  become 
a  booster  for  that  company.     Every  time  you  hear 


anyone  "grouse"  at  the  "light  company"  take  it  as  a 
personal  affront  and  defend  them  as  you  would  your- 
self. For  on  the  stability  of  the  central  stations  the 
entire  electrical  industry  is  founded  and  unless  they 
are  able  to  earn  a  living  wage  and  have  the  confidence 
of  the  people  the  entire  industry  will  suffer. 

Remember  that  the  interests  of  your  local  cen- 
tral station  are  youi-  interests,  and  back  them  up 
mentally,  morally  and  financially. 


236 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  5 


Back  Up  Your  Local  Power  Company  Financially 

What  the  Central  Station  Men  Think  of  the  Plan  of  Distributing  Stock 
Among  the  Other  Branches  of  the  Industry 


A.  Emory  Wishon,  assistant  general  manager  of  the  San 
Joaquin  Light  &  Power  Corporation,  and  who  is  responsible 

for  the  "self-interest  story" 
used  in  selling  central  station 
securities  to  consumers,  has 
the  following  to  say  regard-  ■ 
ing  the  results  obtained  from 
the  widespread  sale  of  stock 
to  consumers:  "The  work  we 
have  done  has  netted  us  re- 
sults in  the  way  of  a  more 
kindly  public  attitude  to  a 
greater  degree  than  we  had 
ever  anticipated  was  possible, 
and  each  day  the  public  is 
understanding  better  what 
the  utility  means  to  the  com- 
munity and  what  must  be  done  in  the  way  of  allowing  a  fair 
return  and  protection  to  the  utility  in  order  that  the  utility 
may  serve  the  community's  best  interests." 

A.  N.  Kemp,  vice-president  of  the  Southern  California 
Edison  Company,  in    charge  of    security    sales,  one  of  the 

ablest  comptrollers  in  the 
West,  states  that  the  sale  of 
bonds  has  always  been  han- 
dled by  the  banks  without 
any  difficulty.  However,  "the 
thing  that  would  really  bene- 
fit us  would  be  to  have  com- 
mon stock  purchased  by  our 
friends,  as  we  figure  on  pro- 
viding from  one-quarter  to 
one-third  of  our  requirements 
through  this  means.  We  have 
in  vogue  now  a  plan  for  sell- 
ing stock  on  monthly  instal- 
ments of  five  dollars  a  share 

so  that  the  machinery  is  already  set  up  for  such  a  plan  as 

you  have  in  mind." 

A.  F.  Hockenbeamer,  second  vice-president  of  the  Pacific 
Gas  and  Electric  Company,  who  was  responsible  for  the  first 

widespread    sale    of    central 
station  securities  to  the  con- 
sumers of  that  company,  and 
one  of  the  foremost  financiers 
on    the    Pacific    Coast,    said: 
"The    distribution    of    public 
utility     securities,     whether 
they    be   bonds    or   stocks, 
among  the  jobbers,  manufac- 
turers and  contractor-dealers 
will  undoubtedly  help  the  in- 
dustry, and  we  are  very  glad 
indeed  to  see  the  Journal  of 
Electricity  using  its  influence 
in    the    furtherance    of    this 
movement.     We  are  firm  -believers  in  the  value  of  a  wide- 
spread distiibution  of  our  securities  among  the  people  living 
in  our  territory,  as  evidenced  by  the  fact  that  we  were  the 
first  public  utility  in  the  United   States  to  put  this  theory 
into  actual  practice." 


John  A.  Britton.  vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company,  whose  opinion  on  mat- 
ters of  policy  and  public  re- 
lations is  widely  sought,  said 
in  regard  to  the  wider  distri- 
bution of  bonds  among  mem- 
bers of  the  electrical  indus- 
try:   "Incidentally  I  may  say 
that  I  believe  that  your  con- 
clusions are  correct — that  the 
time   is   coming   when   bonds 
to  be  attractive  must  take  on 
very  much  the  same  charac- 
ter as  stocks.     It  does  seem 
to   me   that   if  our  holdings, 
either  stocks  or  bonds,  were 
to  be  subscribed  for  liberally 
by  the  electrical  fraternity,  it  would  be  a  direct  commendation 
to  the  company  from  a  source  that  would  be  of  great  value. 
I  will  look  forward  with  a  great  deal  of  pleasure  to  some 
interest  being  exhibited  in  our  affairs  by  such  a  large  and 
powerful  organization  as  the  manufacturers,  jobbers  and  the 
contractor-dealers." 


Franklin  T.  Griffith,  president  of  the  Portland  Railway 
Light  &  Power  Company  and  chairman  of  the  Water  Power 

Development  Committee  of 
the  National  Electric  Light 
Association,  who  has  a  thor- 
ough knowledge  of  the  needs 
of  the  West  and  the  possibili- 
ties for  its  development,  said: 
"I  am  heartily  in  favor  of 
wide  distribution  of  our  secu- 
rities and  it  certainly  would 
be  a  strong  recommendation 
to  the  small  investor  if  the 
members  of  the  electrical  in- 
dustry generally  could  be  re- 
ferred to  as  holders  of  the 
securities  of  such  companies. 
In  the  sale  of  such  securities  to  members  of  the  industry  the 
self-interest  appeal  should  be  made  and  should  secure 
results." 


F.  M.  Kerr,  vice-president  and  general  manager  of  the 
Montana  Power  Company,  who  is  recognized  as  an  authority 
on  the  supplying  of  power  to  electrified  railroads  by  central 
stations,  and  who  was  chairman  of  the  Committee  on  Railway 
Electrification  at  the  recent  N.  E.  L.  A.  convention  at  Pasa- 
dena, is  heartily  back  of  the  plan  to  sell  stocks  of  the  power 
companies  to  members  of  the  electrical  industry.  Mr.  Kerr 
in  speaking  •  of  the  plan  that  has  been  suggested  by  the 
Electric  Supply  Jobbers'  Association  and  adopted  by  the 
Journal  of  Electricity  to  secure  a  widespread  sale  of  cen- 
tral station  securities  among  men  of  the  electrical  industry, 
said:  "I  think  the  policy  of  getting  local  investors  into  the 
local  power  companies  is  a  very  good  idea  and  one  that  should 
be  very  beneficial.  I  think  that  the  power  companies  could 
really  afford  to  pay  more  for  their  money  than  they"  would 
otherwise  pay,  in  order  to  secure  the  local  support." 
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SPARKS— Current  Facts,  Figures  and  Fancy 


3B^ 


(After  reading  this  page  you  will  agree  with  us  that  letters  and  cows  may  soon  be  a  conven- 
ience of  the  past  and  you  will  also  know  why  we  have  the  right  to  assert  that  horses  are 
already  passing  into  the  realm  of  ancient  history.  Items  on  this  page  also  tell  how  it  takes 
a  forest  to  produce  a  popular  novel  but  only  some  properly  applied  air  to  double  the  produc- 
tion of  electric  steel. — The  Editor.) 


It  is  estimated  that  the  oil  wells  of  Mexico  which 
are  now  under  exploitation  are  capable  of  producing 
1,000,000  barrels  of  petroleum  per  day. 


3He 


indicates  a  still  further  decrease  this  year.  The 
probable  output  of  the  United  States  is  less  than 
$5,000,000. 


The  final  farewell  to  the  horse  is  coming  not 
slow  but  sure.  Already  Denver  has  stated  that  after 
January,  1925,  the  faithful  horse  will  no  longer  be 
allowed  upon  her  streets. 

It  seems  that  forests  must  be  sacrificed  that 
literature  may  progress.  No  fewer  than  500  trees 
must  be  cut  down  and  worked  up  into  paper  for  a 
novel  that  sells  up  to  a  quarter  of  a  million  copies. 

*  *       * 

Britain  has  launched  her  first  electrically  welded 
vessel.  The  ship  is  a  500-ton  coaster,  and  in  the 
construction  of  the  hull,  riveting  has  been  entirely 
dispensed  with,  electric  welding  on  the  "quasi-arc" 
method  taking  its  place. 

♦  *       ^ 

It  can  truthfully  be  said,  "The  more  asphalt 
pavement  the  better  the  city."  And  for  this  reason 
Buffalo  has  the  right  to  hold  her  head  very  high, 
for  she  can  claim  the  honor  of  having  more  asphalt 
pavement  than  any  other  city  in  the  world. 


It  seems  that  some  men  can  be  shocked  and  oth- 
ers can  not.  The  story  is  being  told  of  a  certain 
Spaniard  who  enjoyed  receiving  a  charge  far  higher 
than  7000  volts  used  in  an  American  prison  for  the 
purpose  of  electrocution.  He  was  also  pleased  to 
stand  on  a  stage  between  two  electrodes,  and  per- 
mitted a  constant  stream  of  lightning  to  pass 
through  his  body.  And  there  are  others.  A  man  of 
Leicester  is  known  to  have  handled  parts  of  a  dynamo 
that  make  the  average  man  jump  out  of  his  boots. 

*  *  ^ 

It  looks  very  much  as  though  the  peanut  is  to 
become  a  rival  to  the  cow.  Recent  experiment  has 
shown  that  our  common,  ordinary  and  popular  little 
peanuts  can  be  converted  into  four  times  their  vol- 
ume of  milk,  varying  from  four  to  eight  per  cent  in 
fat  content,  and  from  2.4  to  3.3  per  cent  in  protein. 
This  new  product  proves  that  it  is  tinily  milk  in 
turning  sour,  curdling  and  allowing  itself  to  be 
turned  into  cheese.  The  cost  of  production  is  said  to 
be  considerably  less  than  the  market  price  of  dairy 
milk. 


Gasoline  or  no  gasoline,  the  manufacture  of 
motor  vehicles  goes  on.  Only  1,891,929  of  these 
creatures  were  manufactured  in  this  country  last 
year  while  the  estimated  output  for  1920  is  2,225,000 
passenger  vehicles  and  425,000  motor  trucks. 

t^  :^  ^ 

"Safety  First"  is  by  no  means  a  slogan  of  the 
past,  as  will  be  seen  by  a  glance  at  statistics  showing 
that  industrial  accidents  in  a  Western  state  last  year 
caused  the  loss  of  740,000  days'  work,  or  the  equiv- 
alent of  the  work  of  1000  men  for  two  and  a  half 
years. 

^  ^  H: 

A  time  saving  of  25  to  50%  in  the  production 
of  electric  steel  has  been  accomplished  by  a  recently 
developed  method  of  blowing  air  into  the  solid  charge 
of  steel  in  the  furnace.  This  corresponds  to  a  reduc- 
tion in  energy  consumption  of  between  150  and  250 
kw-hrs. 

In  1919  the  world's  gold  production  was  over 
forty  million  dollars  less  than  that  of  1918.  The 
figure  for  1918  is  $380,924,500  while  that  for  1919 
is  between  $345,000,000  and  $350,000,000.  Informa- 
tion received  during  the  first  six  months  of  1920 


The  latest  in  correspondence  inventions  carries 
with  it  a  sad  farewell  to  stenographers.  This  inven- 
tion is  the  telegraphone  which  combines  the  prin- 
ciples of  telephone,  telegraph  and  phonograph  so  that 
one  talks  into  the  machine  and  the  message  is  re- 
corded on  disk  records  of  thin  steel  which  have  been 
given  the  name  of  "talking  post  cards."  These  are 
sent  through  the  mail  and  "played"  on  the  telegra- 
phone of  the  recipient,  who  may  erase  the  post  card 
with  a  magnet  and  send  it  back  with  his  return 
message. 

^  ^  ^ 

It  has  been  found  that  the  generally  useless  sea- 
weed is  a  nourishing  and  agi-eeable  food  for  cattle. 
The  plant  is  washed  fi'ee  of  its  salt  and  then  treated 
with  steam,  preferably  under  high  pressure,  which 
causes  the  cells  to  burst  and  allows  the  protoplasm 
to  come  out.  This  mass  is  then  placed  under  high 
pressure  and  foimed  into  cakes,  which  are  di'ied  in  a 
vacuum  and  ground  into  a  coarse  powder.  The  juice 
of  the  mass  is  boiled  in  a  vacuum  to  a  high  grade  of 
concentration,  which  causes  the  salts  to  crystallize, 
after  which  they  are  separated  from  the  juice  by 
means  of  a  centrifugal  separator.  The  juice  is  then 
mixed  with  the  powder  and  the  mixture  pressed  into 
cakes  of  suitable  size. 
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Wigginton  E.  Creed,  president  of  the  Pacific  Gas  & 
Electric  Company,  has  recently  succeeded  Frank  G.  Drum  in 

that  position,  the  latter  hav- 
ing retired  after  fifteen  years 
due  to  the  unusual  demands 
of  his  other  interests  upon 
him.  Mr.  Creed  is  well  known 
for  his  work  in  reorganizing 
the  East  Bay  Water  Company 
and  also  as  president  of  the 
Hooper  Lumber  Company  and 
as  one  of  the  founders  of  the 
Columbia  Steel  Company  of 
Pittsburg,  California.  At  the 
present  time  Mr.  Creed  is 
making  a  trip  of  inspection 
of  the  company's  properties 
with  John  A.  Britton,  vice-president  and  general  manager, 
and  P.  M.  Downing,  vice-president  in  charge  of  electric 
operations. 

J.  C.  Thompson,  formerly  secretary  of  the  California- 
Oregon  Power  Company,  has  been  appointed  manager  of  the 
Klamath  division  of  the  company  with  headquarters  at  Klam- 
ath Falls,  Oregon. 

George  J.  Walton,  manager  of  the  Klamath  division, 
California-Oregon  Power  Company,  has  resigned  his  position 
with  that  company  to  become  cashier  of  the  First  National 
Bank  of  Merrill,  Oregon. 

W.  M.  Rosborough,  assistant  to  the  Pacific  Coast  man- 
ager of  the  National  Lamp  Works,  Oakland,  has  resigned  his 
position  with  that  company.  Mr.  Rosborough  is  going  East 
to  accept  a  position  as  \'ice-president  of  a  large  jobbing  house. 
Major  Ulysses  S.  Grant,  3rd,  United  States  Engineer 
Corps,  has  been  appointed  to  replace  Col.  William  H.  Kelly, 
in  charge  of  the  internal  waterways  in  the  third  engineering 
district.  Col.  Kelly  has  gone  to  Washington  to  serve  on  the 
Water  Power  Committee  recently  created. 

Byron  H.  Hurd,  assistant  secretai-y  of  the  California- 
Oregon  Power  Company,  has  been  appointed  acting  secretary 
of  the  company  with  headquarters  in  San  Francisco.  The 
California-Oregon  Power  Company  have  just  moved  from  129 
Leidesdorff  Street  in  San  Francisco  to  new  and  more  spacious 
quarters  at  507  Montgomery  Street. 

K.  E.  Van  Kuran,  Los  Angeles  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  has  in  charge  the 
open  day  session  of  the  Pacific  Coast  Electrical  Supply  Job- 
bers' Association,  which  will  convene  at  Del  Monte  the  latter 
part  of  November  next.  It  is  expected  that  the  meeting  will 
prove  interesting  and  beneficial  to  an  unusual  degree,  in  that 
plans  are  already  being  laid  for  its  consummation. 

H.  H.  Bliss,  State  Supervisor  of  Trade  and  Industrial 
Education  of  the  state  of  Nevada,  and  fonnerly  in  charge  of 
Extension  engineering  courses  for  the  University  of  Califor- 
nia, has  resigned  his  position  with  the  state  of  Nevada  and 
after  September  the  fifteenth  will  be  with  the  Riverside 
Junior  College  at  Riverside,  California.  Mr.  Bliss  is  the 
author  of  the  series,  Problem  Course  in  Electricity,  which  is 
now  running  in  the  Journal  of  Electi'icity. 

C.  C.  Hillis,  vice-president  and  treasurer  of  the  Electric 
Appliance  Company,  San  Francisco,  is  largely  responsible  for 
the  effort  being  made  by  the  Electric  Supply  Jobbers'  Asso- 
ciation to  sell  central  station  securities  to  members  of  the 
electrical  industry.  His  talk  at  the  spring  meeting  of  the 
association  led  to  the  questionnaires  which  were  sent  out  by 
the  Journal  of  Electricity  which  form  the  basis  of  the  article 


appearing  in  another  part  of  this  issue. 

L.  A.  iSomers,  managing  director  of  the  San  Francisco 
office  of  the  Coast  Equipment  Company,  has  just  returned 
from  a  60-day  trip  to  factories  his  company  represents  in 
Chicago,  Pittsburgh,  Ridgway,  New  York,  Norwalk,  Boston, 
Cleveland  and  Milwaukee.  Mr.  Somers  reports  all  of  these 
factories  well  supplied  with  orders,  but  great  difficulty  was 
experienced  in  securing  coal,  steel  and  cars  in  which  to  ship 
the  manufactured  product.  In  some  cities  there  was  a  serious 
shortage  of  unskilled  labor. 

Capt.  H.  M.  Gleeson,  construction  corps,  United  States 
Navy,  who  has  been  stationed  at  Mare  Island  Navy  Yards  for 
the  past  ten  years,  has  sent  in  his  resignation  to  the  Secre- 
tary of  the  Navy  to  take  effect  at  once.  Capt.  Gleeson  has 
had  immediate  charge  of  the  building  of  twenty-two  vessels 
during  the  time  that  he  has  been  stationed  at  Mare  Island, 
including  the  battleship  California.  He  is  regarded  as  one  of 
the  most  distinguished  mechanical  engineers  of  today  in  the 
field  of  shipbuilding  and  naval  construction. 

Clayton  H.  Sharp,  technical  director  of  the  Electric 
Testing  Laboratory,  New  York,  and  chairman  of  the  Head- 
light Specification  Committee  of  the  Illuminating  Engineering 
Society,  is  attending  the  International  Traffic  Officers'  Conven- 
tion at  San  Francisco.  Dr.  Sharp  addressed  the  convention 
on  the  proper  regulation  of  headlights  and  the  Bay  Cities 
Chapter  of  the  Illuminating  Engineering  Society  on  accom- 
plishments of  the  I.  E.  S.  Dr.  Sharp  is  one  of  the  founders 
of  this  society  and  has  always  taken  an  active  part  in  the 
work  to  make  better  lighting  conditions. 

S.  M.  Kennedy,  vice-president  of  the  Southern  California 
Edison  Company,  Los  Angeles,  was  present  at  the  fall  meet- 
ing of  the  Pacific  Division  of  the  Electric  Supply  Jobbers' 
Association,  Del  Monte,  and  highly  endorsed  the  jobbers  for 
the  work  that  they  have  undertaken  in  helping  the  power 
companies  finance  themselves.  Mr.  Kennedy  stated  that  the 
meeting  of  the  jobbers  which  he  attended  was  the  most  suc- 
cessful he  had  ever  attended  and  that  he  was  strongly  behind 
their  movement  for  secui-ing  a  widespread  distribution  of 
central  station  securities  among  the  members  of  the  electrical 
industry. 

R.  H.  Ballard,  vice-president  and  general  manager  of 
the  Southern  California  Edison  Company  and  last  year's 
president  of  the  Pacific  Coast  Section  of  the  National  Electric 
Light  Association,  has  been  appointed  chaiiTnan  of  the  Public 
Relations  Section  of  the  Pacific  Coast  Division  of  that  Asso- 
ciation. Mr.  Ballard  has  also  been  appointed  one  of  the  four  ' 
gentlemen  from  that  committee  to  be  a  member  of  the  public 
policy  committee,  the  other  three  being  John  F.  Gilchrist, 
Commonwealth  Edison  Company,  Chicago,  M.  S.  Sloan,  The 
Brooklyn  Edison  Company,  Brooklyn,  New  York,  and  J.  E. 
David,  Nebraska  Power  Company,  Omaha,  Nebraska. 

John  B.  Fisken,  consulting  engineer,  the  Washington 
Water   Power   Company,    Spokane,  has   just   been   appointed 

chairman  of  the  Sections 
Committee  of  the  American 
Institute  of  Electrical  Engi- 
neers. Mr.  Fisken  is  also 
president  of  the  Northwest 
Electric  Light  and  Power  As- 
sociation convening  in  Spo- 
kane September  8th  to  11th, 
and  he  deserves  special  credit 
for  the  work  that  has  been 
done  in  the  association  dur- 
ing the  past  year.  The  ex- 
ecutive ability  of  Mr.  Fisken 
has  been  demonstrated  many 
times  and  this  quality  will 
assure  the  Sections  Committee  of  the  A.  I.  E.  E.  of  an  unusu- 
ally successful  year  under  his  leadership. 
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Frank  A.  Leach,  Jr..  assistant  general  manager  of  the 
Pacific  Gas  and  Electric   Company,  has    been    promoted    to 

that  position  recently  after 
twenty-two  years  of  service 
with  the  company.  Mr.  Leach 
was  formerly  manager  of 
Alameda  district  which  is  one 
of  the  largest  in  the  com- 
pany's territory,  embracing 
as  it  does  all  of  Alameda  and 
Contra  Costa  counties.  Mr. 
Leach  has  been  very  active 
in  civic  affairs  and  was  one 
of  the  first  presidents  of  the 
Oakland  Chamber  of  Com- 
merce and  one  of  the  direc- 
tors of  the  First  National 
Bank  of  Oakland.  His  recent  promotion  is  in  recognition  of 
the  excellent  manner  in  which  he  has  managed  the  district 
for  the  past  sixteen  years  and  the  esprit  de  corps  which  he 
has  built  up  among  the  employes  working  with  him. 

J.  F.  Ryan,  sales  manager  of  the  Western  Electric  Com- 
pany at  Portland,  is  spending  his  vacation  in  Alaska. 

Emmet  N.  Britton,  formerly  associate  editor  of  the 
Journal  of  Electricity,  has  been  given  the  title  of  managing 
editor. 

J.  H.  Graef,  sales  engineer  with  the  Western  Electric 
Company,  has  been  transferred  fi-om  the  Seattle  to  the  Port- 
land office. 

L.  D.  Morgan,  lighting  specialist.  Western  Electric  Com- 
pany, Seattle,  attended  the  N.  E.  L.  A.  lamp  convention  held 
at  Cleveland  recently. 

A.  D.  Williams,  superintendent  of  motive  power  with 
the  Southern  Pacific  Company  at  Sacramento,  was  a  recent 
San  Francisco  visitor. 

G.  B.  Kirker,  manager  railway  department.  Westing- 
house  Electric  &  Manufacturing  Company,  Los  Angeles,  was 
a  recent  visitor  in  San  Francisco. 

Alan  W.  Eshelby,  Westinghouse  Electric  &  Manufactur- 
ing Company,  Seattle,  Wash.,  has  returned  home  after  spend- 
ing several  days  in  San  Francisco. 

A.  B.  West,  general  manager,  and  E.  B.  Criddle,  general 
agent,  of  the  Southern  Sierras  Power  Company  with  head- 
quarters at  Riverside,  California,  are  recent  San  Francisco 
visitors. . 

H.  B.  Michner,  stores  manager  of  the  Western  Electric 
Company,  Seattle  offices,  recently  returned  to  Seattle  from 
a  trip  to  Chicago  where  he  attended  a  conference  of  stores 
managers. 

E.  J.  DesCamp,  power  apparatus  specialist.  Western 
Electric  Company,  identified  with  the  Seattle  offices,  is  back 
home  after  attending  the  power  apparatus  convention  recently 
held  in  New  York. 

Francis  C.  Pratt,  vice-president  of  the  General  Electric 
Company,  with  his  family  recently  spent  a  few  days  in  Port- 
land. Mr.  Pratt  is  making  a  tour  of  the  Northwest  on  a  com- 
bined business  and  vacation  trip. 

H.  S.  Jones,  Robbins  &  Myers  Company,  San  Francisco, 
has  left  for  the  East  where  he  will  spend  some  time  at  the 
company's  factory  at  Springfield,  Ohio,  getting  acquainted 
with  their  manxifacturing  methods. 

Albert  H.  Elliot,  secretary  of  the  Pacific  Division,  Elec- 
tric Supply  Jobbers'  Association,  delivered  an  address  at  the 
recent  convention  of  the  National  Traffic  Officers  on  the  sub- 
ject of  "Internationalization  of  Traffic  Laws." 

C.  E.  Magnusson,  professor  of  electrical  engineering  and 
acting  dean  of  the  college  of  engineering  at  the  University 
of  Washington,  has  been  appointed  chairman  of  the  Educa- 
tional Committee  of  the  American  Institute  of  Electrical 
Engineers. 


W.  A.  Loiiy.  special  representative  of  the  Conlan 
Washer  Machine  Company  of  Chicago,  recently  completed  a 
month's  work  in  the  Northwest  in  sales  promotion  effort.  He 
reports  being  well  satisfied  with  results  attained. 

F.  G.  Parker,  formerly  assistant  superintendent  of  dis- 
tribution of  the  Northwestern  Electric  Company,  has  been 
made  secretary  of  the  Portland  Joint  Pole  Committee,  to  fill 
the  vacancy  created  by  the  illness  of  Mr.  James  Curran. 

D.  G.  Hayes  has  accepted  the  position  of  cashier  at  the 
local  office  of  the  Western  Colorado  Power  Company.  Mr. 
Hayes  has  been  located  at  the  Durango  office  of  the  same 
company  and  previous  to  coming  to  Colorado  was  with  the 
Westinghouse  Electric  &  Manufacturing  Company  for  eight 
years. 

James  Scrugham,  state  engineer  of  Nevada,  has  been 
appointed  water  master  for  the  Truckee  river  district  by 
Judge  Farrington  of  the  federal  court.  The  creation  of  this 
new  office  of  water  master  assures  the  delivery  to  Fernley 
farmers  of  such  water  as  may  be  obtained  from  Lake  Tahoe 
by  the  Reclamation  Sei-vice. 

H.  J.  Maclntire,  formerly  professor  of  chemical  engi- 
neering at  the  University  of  Idaho,  has  entered  the  Depart- 
ment of  Mechanical  Engineering  at  the  University  of  Illinois 
at  Urbana,  Illinois.  Professor  Maclntire  has  been  a  recent 
visitor  at  San  Francisco,  Seattle  and  other  Pacific  Coast 
points  preparatory  to  leaving  for  his  eastern  duties. 

R.  H.  Ballard,  vice-president  and  general  manager  of 
the  Southern  California  Edison  Company,  A.  C.  Balch,  vice- 
president  of  the  San  Joaquin  Light  &  Power  Corporation,  and 
A.  E.  Wishon,  assistant  general  manager  of  the  San  Joaquin 
Light  &  Power  Corporation,  were  in  San  Francisco  recently 
attending  a  conference  with  the  State  Railroad  Commission. 
J.  M.  Buswell,  general  agent  for  the  San  Joaquin  Light 
&  Power  Corporation,  was  the  author  of  the  interesting  arti- 
cle, "Making  Ice  Cream  Electrically,"  which  appeared  un- 
signed in  the  last  issue  of  the  Journal  of  Electricity.  Mr. 
Buswell's  work  brings  him  into  close  touch  with  the  many 
industrial  users  of  electricity  in  the  San  Joaquin  valley,  and 
another  contribution  by  him  on  a  similar  subject  will  appear 
in  an  early  issue. 

Walter  C.  Heston,  industrial  engineer  with  the  Portland 
Railway  Light  &  Power  Company,  has  recently  become  asso- 
ciated with  the  Journal  of 
Electricity  as  Northwest  cor- 
respondent in  Portland,  Ore. 
Mr.  Heston  is  secretary  of 
the  Portland  section  of  the 
American  Institute  of  Elec- 
trical Engineers,  and  has 
been  very  active  in  the  affairs 
of  the  A.  I.  E.  E.  in  the 
Northwest.  He  was  in  part 
responsible  for  the  great  suc- 
cess of  the  recent  convention 
of  the  Institute  at  Port- 
land, taking  an  energetic  part 
in  the  arrangements  for  the 
event.  His  affiliations  keep  him  in  particularly  close  contact 
with  the  engineering  acti\aties  of  the  Northwest,  and  the 
Journal  of  Electricity  is  glad  to  be  able  still  further  to  im- 
prove its  service  through  this  new  connection. 


OBITUARY 

General  William  Marshall,  Corps  of  Engineers,  United 
States  Ai-my,  died  recently  in  Washington,  D.  C.  General 
Marshall  at  the  time  of  his  retirement  was  Chief  of  Engineers 
and  immediately  afterwards  became  consulting  engineer  for 
the  Secretary  of  the  Interior.  He  was  a  lover  of  the  gi-eat 
West  and  discovered  the  pass  over  the  Rockies  in  Colorado 
which  now  bears  his  name. 
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Meeting  Notices  for  Electrical  Men 

(The  newly  formed  Rocky  Mountain  Division  of  the  N.  E.  L.  A.  was  actually  put  into  operation 
at  the  first  meeting  of  its  Executive  Committee  "which  is  reported  in  full  below.  A  detailed 
account  is  also  given  of  the  regular  quarterly  meeting  of  the  Pacific  Division  of  the  Electrical 
Supply  Jobbers'  Association.  In  view  of  the  forthcoming  Spokane  convention,  the  account  here 
given  of  the  meetings  of  the  committees  of  the  Northwest  Electric  Light  and  Power  Association 
is  of  especial  significance. — The  Editor.) 


Rocky  Mountain  Division,  N.  E.  L.  A. 

The  Executive  Committee  of  the  Eocky  Mountain  Divis- 
ion of  the  National  Electric  Light  Association  held  its  first 
meeting  at  the  Denver  Athletic  Club,  Tuesday,  August  3rd. 
There  were  present  E.  A.  Phinney,  president,  A.  C.  Cornell, 
secretary-treasurer,  C.  D.  McClure,  Denver,  Colorado,  Arthur 
Prager,  Albuquerque,  New  Mexico,  and  E.  P.  Bacon,  Casper, 
Wyoming. 

The  constitution  for  this  Division  was  adopted  subject 
to  the  approval  of  the  National  Electric  Light  Association. 
A  copy  of  the  proof  of  this  constitution  will  be  forwarded  to 
the  Executive  Manager  within  a  few  days. 

The  following  appoint- 
ments for  divisional  chairmen 
for  the  special  sections  were 
made: 


n 


Public  Eelations  Section :  Mr. 
Bulkeley  Wells,  president.  Western 
Colorado   Power    Co.,    Denver,    Colo. 

Technical  Section:  Mr.  T.  O. 
Kennedy,  general  superintendent. 
The  Denver  Gas  &  Electric  Light 
Co.,    Denver. 

Commercial  Section :  Mr.  C. 
N.  Stannard,  secretary  and  com- 
mercial manager,  Denver  Gas  & 
Electric   Light   Company,   Denver. 

Accounting  Section  ;  Mr. 
Charles  E.  Twogood,  Albuquerque 
Gas  &  Electric  Co.,  Albuquerque, 
New  Mexico. 


The  chairmen  of  the 
above  committees  are  to  ap- 
point their  own  committee- 
men, one  from  each  state 
represented  in  the  Division. 

It  was  decided  to  hold  a 
joint  convention  of  the  Eocky 
Mountain  Division,  N.  E. 
L.  A.,  with  the  Colorado 
Electric  Light,  Power  and 
Eailway  Association  at  the 
Hotel  Colorado,  Glen  wood 
Springs,  Colo.,  Monday,  Tues- 
day and  Wednesday,  Sept.  13, 
14  and  15.  Matters  of  gen- 
eral interest  are  to  be  dis- 
cussed at  the  joint  conven- 
tion, but  each  organization  is 
to  hold  separate  business  sessions. 

The  president   presented   a   letter 
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WILLIAM   G.   KERCKHOFF 


By  the  vision  of  those  Western  financiers  who  saw  the 
possibilities  in  desert  lands  and  mountain  snows  and  who 
had  the  courage  to  build  by  this  faith  is  Western  accom- 
plishment to  be  measured.  To  William  G.  Kerckhoff,  sponsor 
of  the  newly  opened  Kerckhoff  Power  Project,  president  of 
the  San  Joaquin  Light  &  Power  Corporation,  to  whose  keen 
visualization  of  the  latent  values  of  the  San  Joaquin  Valley 
and  the  services  which  electricity  might  render  in  its  up- 
building, much  of  the  present  development  of  this  fertile 
region  may  be  credited,  this  issue  of  the  Journal  of  Elec- 
tricity  is   affectionately   dedicated. 


BE 


SEE 


from  Mr.  Martin  J. 
Insull,  president  of  the  National  Electric  Light  Association, 
practically  assuring  Mr.  Insull's  presence  at  the  convention 
above  mentioned.  Elaborate  plans  are  being  made  to  make 
this  convention  a  great  success. 

Mr.  A.  C.  Cornell,  secretary  and  treasurer  of  the  Eocky 
Mountain  Division,  and  Denver  salesman  of  the  Western  Elec- 
tric Company,  entertained  the  executive  committee  at  a  lunch- 
eon at  the  Denver  Athletic  Club. 

Mr.  E.  A.  Phinney,  president  of  the  Eocky  Mountain 
Division,  entertained  the  members  of  the  executive  committee 
and  a  number  of  operating  executives  and  representatives  of 
manufacturei'S  and  jobbers  at  a  dinner  at  the  new  Troutdale 
Hotel,  in  Bear  Creek  Canyon. 

Jobbers  Meet  at  Del  Monte 

The  regular  quarterly  meeting  of  the  Pacific  Division 
of  the  Electrical  Supply  Jobbers'  Association  was  held  at  Del 


Monte  in  the  early  part  of  August.  Due  to  the  fact  that  it 
was  vacation  time  and  the  meeting  followed  so  close  on  the 
heels  of  the  big  convention  that  was  held  there  in  May,  and 
the  N.  E.  L.  A.  convention  the  same  month,  the  attendance 
was  very  light. 

The  first  two  days  of  the  meeting  were  devoted  to  the 
business  of  the  association  and  on  Saturday  morning  a  gen- 
eral meeting  was  held  at  which  three  excellent  papers  were 
presented.  The  first  paper  was  by  W.  M.  Deming,  on  "What 
Is  the  Present  Financial  Outlook?"  Mr.  Deming's  conclu- 
sions that  the  electrical  industry  was  on  a  firm  footing  were 
drawn  from  the  answers  to  questionnaires  that  had  been  sent 

out  to  the  leading  manufac- 
turers of  electrical  appli- 
ances, wire,  motors,  and  to 
typical  business  and  banking 
institutions  throughout  the 
United  States. 

The  second  paper,  by 
A.  M.  I  r  w  i  n,  assistant  to 
the  treasurer,  Westinghouse 
Electric  &  Manufacturing 
Company,  dealt  with  the 
"Credit  Situation"  and  put 
particular  stress  on  condi- 
tions on  the  Pacific  Coast. 
He  stated  that  while  the 
banks  are  calling  in  loans, 
there  is  plenty  of  money  for 
anyone  engaged  in  a  business 
that  supplies  essentials.  The 
only  businesses  that  are  find- 
ing it  difficult  to  obtain  ex- 
tended credit  are  those  en- 
gaged in  the  manufacture  of 
luxuries. 

Eobert  Sibley,  editor  of 
the  Journal  of  Electricity, 
presented  the  third  paper, 
which  dealt  with  "The  Finan- 
cing of  Central  Station  Secu- 
rities." In  delivering  his 
paper  Mr.  Sibley  quoted  from 
letters  which  he  has  received 
from  presidents  and  general  managers  of  the  largest  power 
companies  in  the  West,  stating  that  the  plan  for  the  sale  of 
central  station  securities  to  the  men  of  the  electrical  industry 
supplied  by  that  central  station  is  one  of  the  greatest  move- 
ments ever  started,  for  while  the  material  gain  will  be  small 
the  result  will  be  far-reaching  as  it  will  show  the  public  a 
united  industry  which  has  confidence  in  itself.  This  confi- 
dence is  bound  to  be  felt  by  the  public  who  will  see  that  the 
development  of  the  West  depends  upon  the  development  of 
its  hydroelectric  resources. 

In  the  golf  tournament  the  prizes  won  were  as  follows: 
Deming  trophy — won  by  W.  B.  Sawyer,  Jr.,  sales  engineer, 
U.  S.  Steel  Products  Company,  San  Francisco;  Turner  trophy 
— tie  between  A.  M.  Irwin,  assistant  to  the  treasurer,  West- 
inghouse Electric  &  Manufacturing  Company,  and  W.  M. 
Deming,  Pacific  Coast  manager,  McGraw-Hill  Company;  The 
Old  Copper  Cup  was  won  by  C.  C.  Hillis,  vice-president  and 
treaurer,  Electric  Appliance  Company,  while  L.  H.  Newbert, 
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manager  of  the  commercial  department,  Pacific  Gas  &  Elec- 
tric Company,  won  the  Central  Station  trophy. 

The  follo\ving  members  attended  the  meeting: 

E.   G.   Alexander,   Alexander  &   Lavenson,    San   Francisco. 

W.   S.   Berry,   Western   Electric   Company,   San  Francisco. 

T.  E.   Bibbins,  Pacific  States  Electric   Company,   San   Francisco. 

J.   O.   Case,   local  sales  manager.   General   Electric   Company,   Los  Angeles. 

H.  H.   Daley  and  wife.  Majestic  Electric  Development  Co.,   San  Francisco. 

R.  J.  Davis,  local  representative,  CentU'ry  Electric  Motors  Company,  San 
Francisco. 

W.  M.   Deming  and  wife,   McGraw-Hill   Company,   Inc. 

L.  W.  Davis,  branch  manager,  Westinghouse  Lamp  Company,  Los  Angeles. 

A.  H.   Elliot,   attorney-at-law,   San  Francisco. 

N.   W.    Graham,   Graham-Eeynolds   Company,   Los  Angeles. 

Phil  Gough,  Listenwalter  &  Gough,  Los  Angeles. 

H.  L.  Garbutt,  manager  supply  division,  Westinghouse  Electric  &  Manu- 
facturing  Company,    San    Francisco. 

C.   M.   Gilford,   Westinghouse  Lamp   Company,   San  Francisco. 

C.  B.    Hall,    Illinois    Electric    Company,    Los   Angeles. 

D.  E.  Harris,   Pacific   States  Electric   Company,   San   Francisco. 
C.    C.   Hillis,   Electric   Appliance    Company,    San    Francisco. 

R.  D.  Holterman,  manager  Holabird  Electric   Company,   San  Francisco. 

A.  M.  Irwin,  assistant  treasurer,  Westinghouse  Electric  &  Manufacturing 
Company,    San    Francisco. 

R.  F.  Oakes,  National  Carbon  Company,   San  Francisco. 

H.  L.  Randall,  Capital  Electric  Company,  Salt  Lake  City,  Utah. 

H.   E.   Sanderson  and  wife,   Bryant  Electric   Company,   San   Francisco, 

W.  B.  Sawyer,  Jr.,  sales  engineer,  U.  S.  Steel  Products  Company,  San 
Francisco. 

H.  B.  Squires,  president  and  manager,  H.  B.  Squires  Company,  San 
Francisco. 

Robert   Sibley,   editor.    Journal   of  Electricity. 

S.   H.   Taylor,    Electric   and  Manufacturers'   Supply    Company. 

H.  W.  Turner,  Montana  Electric  Company,  Butte,  Mont. 

K.  E.  Van  Kuran,  district  manager,  Westinghouse  Electric  &  Manufac- 
turing Company,    Los   Angeles. 

C.  E.  Wiggin,  manager  electric  department,  Dunham,  Carrigan  &  Hayden 
Company,  San  Francisco. 

W.   C.   Wurfel,   Westinghouse   Lamp    Company,    San   Francisco. 

S.    M.    Kennedy,    Southern    California    Edison    Company. 

Meeting  of  Northwest  Electric  Light  and  Power 
Association  Committees 
Special  Committee  — 

A  meeting  was  held  on  Wednesday,  August  11,  in  Port- 
land, of  a  special  committee  to  report  to  the  forthcoming 
annual  convention  in  Spokane  on  revision  of  the  constitution 
of  the  Northwest  Association. 

The  principal  object  of  the  revision  is  to  make  the  asso- 
ciation year  run  concurrently  with  the  N.  E.  L.  A.  year  so 
that  the  representation  on  the  N.  E.  L.  A.  committees  from 
the  Northwest  Association  committees  may  run  concurrently 
as  to  tenns  and  personnel.  This  will  make  the  association 
year  commence  from  July  1,  and  probably  necessitate  the 
annual  convention  being  held  during  June  instead  of  Sep- 
tember. 

The  constitution  follows  as  closely  as  possible  the  N.  E. 
L.  A.  constitution,  with  certain  exceptions  to  fit  conditions 
peculiar  to  the  Northwest. 

Under  the  proposed  revision  the  executive  committee  is 
to  be  constituted  as  at  present,  with  the  exception  of  the 
addition  of  the  chairman  of  the  executive  committee  of  each 
of  the  sections,  these  sections  being  accounting,  commercial, 
public  relations  and  technical.  The  Hydroelectric  and  Tech- 
nical Section  has  been  designated  as  the  Technical  Section. 

The  election  of  officers  at  the  annual  convention  will 
mean  the  election  of  an  entirely  new  personnel. 

Executive  Committee  Meeting  — 

The  executive  committee  met  on  Thursday,  August  12, 
the  two  questions  of  major  importance  being,  first,  acceptance 
by  the  committee  of  the  report  of  the  advisory  committee  of 
the  governing  committee  of  the  commercial  section,  with  ref- 
erence to  organization  of  the  "Northwest  Electrical  Seiwice 
League,"  to  promote  closer  cooperation  between  the  central 
stations,  the  contractor-dealer,  the  jobbers  and  the  manufac- 
turers, based  largely  upon  the  so-called  "California  Coopera- 
tive Plan."  This  report  will  be  recommended  for  adoption  by 
Class  A  members  at  the  annual  convention. 

The  second  subject  of  importance  was  the  report  of  the 
special  committee  on  revisions  to  the  constitution.  The  execu- 
tive committee  approved  the  report  of  this  committee  with 
certain  modifications.  It  was  proposed  by  the  special  com- 
mittee that  the  executive  officers  should  be  chosen  by  a  refer- 


endum vote  of  Class  A  members;  this  proposal  was  not  ac- 
cepted, and  the  present  method  was  indorsed. 

Other  matters  of  detail  having  to  do  with  the  annual 
convention  and  routine  matters  were  considered. 

Membership   Committee  — 

On  Friday,  August  13,  there  was  a  meeting  of  the  mem- 
bership committee  to  formulate  its  report  for  the  forthcoming 
convention,  which  will  contain  a  report  of  progress  and  recom- 
mendations of  ways  and  meens  of  increasing  membership. 

San  Francisco  Electrical  Retail  Dealers  Hear  Sales  Talk 
The  San  Francisco  members  of  the  California  State 
Association  of  Electrical  Contractors  and  Dealers  who  are  in 
the  retail  dealers'  section  met  on  the  evening  of  August  4th. 
The  speaker  of  the  evening  was  M.  Meyers,  retail  sales  man- 
ager of  Nathan  Dohi-mann  Company,  who  spoke  on  "Some 
Phases  of  Retail  Merchandising  and  the  Business  Outlook." 
Mr.  Meyers  took  up  the  relation  of  each  article  of  merchan- 
dise in  the  store  to  the  entire  stock,  and  the  question  of  a 
fair  margin  of  profit.  Store  organization  and  management, 
credits,  methods  of  attracting  business,  including  advertising, 
were  some  of  the  points  touched  by  Mr.  Meyers.  By  a  series 
of  actual  figures  he  showed  the  necessity  of  paying  special 
attention  to  small  leaks,  waste  and  breakage,  and  the  effect 
that  these  had  upon  profit.  There  was  a  very  enthusiastic 
discussion  on  several  of  the  points  brought  out  by  Mr.  Mey- 
ers, who  took  part  in  the  discussion  and  willingly  answered 
all  the  questions  that  were  put  to  him. 

A  committee  was  appointed  to  arrange  for  another  meet- 
ing in  the  near  future,  and  to  arrange  for  some  other  speaker 
to  present  a  topic  that  would  make  for  better  merchandising 
methods.  It  is  expected  that  all  of  the  San  Francisco  mem- 
bers of  the  retail  section  of  the  state  Contractor-Dealers'  As- 
sociation will  attend  the  next  meeting  on  account  of  the 
enthusiasm  resulting  from  this  meeting,  which  was  held  with 
the  idea  of  making  such  meetings  a  regular  institution  pro- 
vided enough  interest  was  shown  to  make  it  worth  while. 

Meeting  of  the  Utah  Section,  A.  I.  E.  E. 

A  special  meeting  of  the  Utah  Section  of  the  A.  I.  E.  E. 
at  the  Commercial  Club,  Salt  Lake  City,  was  held  on  August 
16th.  Mr.  H.  T.  Plumb,  General  Electric  Company,  Salt  Lake 
City,  reported  that  at  the  Pacific  Coast  convention  of  the  In- 
stitute a  motion  had  been  carried  the  sense  of  which  was  that 
the  annual  convention  should  meet  conjointly  with  the  Pacific 
Coast  convention  in  1921  in  Salt  Lake  City.  Mr.  Plumb  then 
offered  the  following  motion:  "That  the  secretary  be  in- 
structed to  write  a  letter  to  Mr.  Hutchinson  which  can  be 
submitted  to  the  Board  of  Managers  of  the  A.  I.  E.  E.  invit- 
ing them  to  hold  the  next  annual  convention  in  Salt  Lake 
City  in  conjimction  vnth.  the  Pacific  Coast  convention."  Mr. 
F.  L.  Hutchinson,  secretary  of  the  American  Institute  of 
Electrical  Engineers,  then  spoke  on  the  subject  of  "Institute 
Activities." 

Advisory  Committee,  California  Cooperative  Campaign 

At  the  last  meeting  of  the  Advisory  Committee  of  the 
California  Cooperative  Campaign  it  was  announced  that  be- 
sides the  electrical  homes  established  in  San  Francisco,  Oak- 
land and  Sacramjento,  plans  had  been  made  for  similar  homes 
in  Stockton,  Fresno,  Bakersfield,  Los  Angeles,  Long  Beach 
and  San  Diego.  The  newspapers  of  these  cities  cover  in  a 
satisfactory  manner  the  entire  state  of  California  and  appeal 
directly  to  the  large  centers  of  population.  It  is  estimated 
that  $20,000  will  be  spent  in  advertising  these  homes,  of 
which  the  subdividers  will  spend  $12,000  and  the  electrical 
interests  $8,000.  It  is  estimated  that  more  than  200,000  peo- 
ple will  visit  these  homes.  It  is  the  purpose  of  the  Advisory 
Committee  to  finish  the  electrical  home  campaigrn  by  Decem- 
ber in  order  to  secure  the  maximum  effect  on  the  Christmas 
shopping. 
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GREAT  WESTERN  POWER  COMPANY  BOND  ISSUE 

An  order  which  has  been  issued  by  the  Railroad  Com- 
mission authorizes  the  Great  Western  Power  Company  of 
California  to  issue  $3,500,000  of  8%  ten-year  bonds.  The 
proceeds  will  be  used  to  defray  the  cost  of  completing  the 
Caribou  power  development  on  the  Feather  River  and  the 
transmission  line  from  the  Caribou  plant  to  Valona,  Contra 
Costa  county.  It  was  originally  estimated  that  the  cost  of  the 
Caribou  plant  and  the  transmission  line  would  total  $6,057,430. 
Today  it  is  estimated  that  the  total  will  reach  $10,674,897.66, 
an  increase  of  $4,617,467.66.  According  to  the  evidence  sub- 
mitted with  the  application  the  increase  is  due  to  enlarging 
the  tunnels  so  as  to  permit  of  the  construction  of  an  80,000 
kilowatt  plant  instead  of  a  60,000  kilowatt  plant  as  originally 
planned  and  to  unforeseen  difficulties  experienced  in  tunnel 
construction.  Increases  in  cost  of  materials  and  supplies,  in- 
ci'eases  in  wages  and  difficulty  in  keeping  employes  perma- 
nently engaged  on  the  construction  work  are  also  given  as 
reasons  for  the  additional  cost. 

This  latest  addition  of  two  units  in  the  new  Caribou 
plant,  which  will  be  put  into  operation  early  in  1921,  will 
bring  the  total  capacity  of  the  system  up  to  139,500  kw.  This 
means  a  growth  in  the  past  twelve  years  which  trebles  its 
earlier  capacity. 

This  is  but  the  first  step  in  a  plan  of  progress  which 
will  eventually  bring  the  development  along  the  Feather  River 
to  a  total  of  486,000  kw.,  or  about  640,000  hp. 

NEW  FINANCING  BY  PACIFIC  POWER  &   LIGHT 
COMPANY 

The  Pacific  Power  &  Light  Company,  with  main  offices 
at  Portland,  Oregon,  has  made  a  new  issue  of  8%,  10  year 
bonds  to  mature  in  1930,  for  $1,000,000,  which  are  secured 
by  a  mortgage  on  the  company's  property  and  business,  sub- 
ject to  its  present  mortgage,  and  is  also  secured  by  deposit 
of  a  like  amount  of  the  company's  bonds  issued  under  the 
present  mortgage. 

The  bonds  were  purchased  by  the  N.  W.  Langley  & 
Company  bond  house  of  New  York,  and  are  being  handled 
locally  by  Blythe  Witter  &  Co.,  Ladd  &  Tilton  Bank,  Freeman 
Smith  &  Camp,  Lumberman's  Trust  Company  and  E.  L. 
Devereaux  &  Company. 

The  price  is  $98.25,  to  yield  the  investor  8%%.  Half  a 
million  dollars  of  the  money  is  to  be  used  to  take  care  of  the 
company's  present  floating  indebtedness  for  improvements 
and  the  other  half -million  dollars  is  to  pay  for  the  new  steam 
electric  generating  station  at  Astoria.  It  is  understood  that 
this  money  cost  the  company  in  the  neighborhood  of  10%. 

RATE  INCREASE  GRANTED  COAST  VALLEYS  GAS 
AND  ELECTRIC  COMPANY 

An  increase  of  15%  in  its  charges  for  electric  energy 
for  power  pui-poses  has  been  allowed  the  Coast  Valleys  Gas 
and  Electric  Company  by  the  Railroad  Commission.  The  com- 
pany's lighting  rates  are  not  changed.  The  new  rate  is  to  be 
collected  on  and  after  August  13  for  a  period  of  nine  months, 
this  being  the  time  that  the  Coast  Valleys  Company  will  have 
to  pay  15%  more  for  the  power  it  purchases  in  accordance 
with  a  recent  decision  by  the  Commission  establishing  an 
emergency  rate  to  be  collected  by  the  Pacific  Gas  &  Electric 
Company  which  sells  to  the  Coast  Valleys.  The  increase  is  in 
the  nature  of  a  surcharge.  It  is  estimated  that  the  new  rate 
wiU  result  in  an  increase  in  revenue  of  approximately  $22,000 
during  the  nine  months. 
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KERCKHOFF   POWER   PROJECT  IS   COMPLETED 

The  Kerckhoff  power  plant  of  the  San  Joaquin  Light  & 
Power  Corporation,  which  is  situated  on  the  San  Joaquin 
River  near  Auberry,  about  thirty  miles  from  Fresno,  was 
opened  on  the  fifteenth  of  August  vdth  ceremonies  in  which 
the  electrical  men  of  the  state  and  the  general  public  took 
part.  The  maximum  output  of  the  plant  amounts  to  50,000 
horsepower.  It  was  constructed  at  a  cost  of  approximately 
$5,500,000. 

It  is  claimed  that  the  erection  of  the  project  has  been 
accomplished  in  record  time,  the   entire  project  being  com- 
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Colonel  Harvey  D.  Loveland,  of  the  Railroad  Commission  of  California, 
addressing  the  gathering  at  the  oi^ening  of  Kerckhoff  power  house.  Only 
a  few  of  the  2,280  people  in  attendance  could  be  caught  by  the  camera. 
Colonel  Ijoveland  is  telling  his  listeners  that  if  they  accept  General  Man- 
ager Wishon's  invitation  to  become  partners  with  him  in  the  San  Joaquin 
Light  &  Power  Corporation,  they  will  occupy  the  unique  although  advan- 
tageous position  of  being  at  the  same  time  the  boss  of  the  Railroad  Com- 
mission  and   likewise  under   its   jurisdiction   and   subject   to   its  regulation. 

pleted  and  placed  in  operation  in  less  than  fifteen  months 
from  the  time  the  first  work  was  begun. 

The  construction  work  has  included  the  erection  of  a 
dam  104  feet  high  in  the  San  Joaquin  River,  the  driving  of  a 
tunnel  17  by  17  feet  through  solid  granite  for  a  distance  of 
about  four  miles,  and  the  erection  of  a  power  house  and  con- 
veyor pipes  at  the  end  of  the  tunnel  line.  In  addition  to 
being  one  of  the  largest  projects  in  the  state,  it  is  the  first  to 
be  started  and  completed  since  the  war.  A  lake  has  been 
created  3%  miles  in  length,  which  will  be  kept  continually 
full  to  provide  the  power. 

More  than  2000  persons  attended  the  opening  ceremonies 
at  which  time  William  G.  Kerckhoff,  president  of  the  San 
Joaquin  Light  &  Power  Coi-poration,  opened  the  switch  put- 
ting the  plant  on  the  line.  He  was  assisted  by  Rex  Starr,  Jr., 
son  of  Construction  Engineer  Starr. 

Pamphlets  descriptive  of  the  project  were  dropped  from 
the  airplane  fleet  of  the  local  forestry  air  patrol  which  later 
landed  at  Auberry,  at  which  time  the  public  was  permitted 
to  use  the  wireless  telephones.  Visitors  were  escorted  and 
directed  over  the  entire  project  by  employes  of  the  San  Joa- 
quin Light  &  Power  Corporation. 

The  Fresno  Republican  commented  upon  the  task  which 
has  been  accomplished  in  an  editorial  appearing  under  the 
title,  "Not  By  Luck,"  excerpts  of  which  appear  below: 

When  timely  rains  relieved  the  threatened  spring  -water  shortage, 
we  attributed   it   according   to  our  respective   degrees  of  piety,   to  luck   or 
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providence.  Now  that  timely  electricity  relieves  the  late  summer  shortage, 
by  starting  thousands  of  pumping  plants,  many  of  us  will  give  it  not  much 
more   thought,      ft      *      * 

The  fact  is  that  it  was  not  luck  or  providence,  but  grit  and  des- 
perate effort,  that  relieved  the  shortage.  There  was  natural  gas  enough 
in  Bakersfield  fields,  but  no  machinery  to  turn  it  into  electricity.  There 
was  flowing  water  enough  in  the  larger  Sierra  streams,  the  Kings  and 
San  Joaquin  rivers,  but  there  was  no  way  to  make  it  available.  *  *  *  So 
the  officials  and  engineers  of  the  San  Joaquin  Light  &  Power  Corporation 
set  themselves  to  accomplish  the  impossible.  Out  of  a  tightening  money 
market,  with  no  money  to  be  had,  they  somehow  raised  the  money.  Out  of 
a  machinery  market  in  which  everything  was  over-ordered  for  more  than 
a  year  ahead  and  quick  delivery  on  nothing  could  be  had,  they  somehow 
did  get  engines  and  dynamos  and  pipes,  and  the  steam  plants,  burning 
natural  gas  and  oil,   are  now  working. 

In  the  Sierra,  the  task  was  more  impossible.  Between  the  San 
Joaquin  river  and  its  effective  use  lay  three  miles  and  a  half  of  solid 
granite  mountain.  Granite  can  be  tunneled,  but  only  at  a  certain  speed, 
and  at  the  highest  speed  ever  known  the  tunnel  could  not  be  completed 
until  long  after  the  calamity  would  have  happened.  *  *  *  Steam  shovels 
were  set  to  building  roads,  and  pipes  laid  to  water  those  roads  and  keep 
them  passable.  Preliminary  machinery  was  dragged  bodily  over  the 
mountain  sides  before  the  roads  were  ready.  A  great  dam  was  built 
across  the  San  Joaquin  river  while  that  river  was  running,  between  almost 
vertical  walls  of  solid  granite.  Tunneling  was  started  from  several  points 
at  once,  all  so  accurately  surveyed  that  each  section  joined  perfectly  to 
every  other,  when  they  met.  Twenty-four  hours  a  day,  month  after  month, 
without  an  instant's  stop,  men  worked  day  and  night,  not  at  a  walk,  but 
at  a  racing  run.  New  machinery  and  methods  were  invented,  to  make 
results    swifter. 

So  the  tunnel  was  finished  a  month  ahead  of  even  the  rush  schedule. 
A  location  was  selected  where  the  descending  pipe  lines  and  the  outlet 
to  the  lower  river  could  best  be  brought  together.  There  was  no  place 
to  build  a  power  house,  so  one  was  blasted  out  of  the  solid  granite,  in  the 
mountain.  Then  the  whole  San  Joaquin  river  was  turned  through  the 
tunnel,  leaving  eight  miles  of  its  bed  dry ;  it  was  imprisoned  in  great 
steel  pipes  anchored  to  the  mountain  side ;  through  concealed  nozzles  it 
dashes  under  almost  explosive  pressure  against  the  blades  of  great  horizon- 
tal Pelton  wheels :  these  wheels  turn  great  generators  which  send  the 
released  power  of  the  river  down  tiny  wires  to  the  fields  and  factories  of 
central  California — and  the  river  flows  out  of  outlets  below  and  continues 
its  way  as  if  nothing  had  happened,  to  the  irrigated  fields  or  to  the  sea. 

For  the  future,  everything  is  as  simple  as  turning  a  switch  and 
letting  the  river  flow.  But  to  make  it  simple  and  easy,  and  to  deliver  it 
quick,    has  been    a   desperately   hard   and    complicated   task. 

NEW  POWER  RESTRICTIONS  FOR  CALIFORNIA 

Following  a  conference  with  representatives  of  power 
companies  at  which  was  discussed  at  length  the  serious  power 
situation  in  northern  and  central  California,  the  acuteness 
of  the  situation  and  the  need  for  drastic  action  was  recog- 
nized by  the  utility  representatives,  all  of  whom  gave  it  as 
their  opinion  that  serious  consequences  would  follow  failure 
to  meet  the  situation  immediately.  As  a  result  of  the  confer- 
ence H.  G.  Butler,  power  administrator  of  the  California  Rail- 
road Commission,  issued  the  following  order,  effective  August 
20,  1920: 

"(1)  The  use  of  electric  energy  for  power  purposes, 
except  for  domestic  use  and  use  in  connection  with  growing 
crops  and  handling  of  perishable  foods,  shall  be  reduced  20%. 

"(2)  The  use  of  electric  energy  for  the  irrigation  of 
vacant  lands  and  of  lands  from  which  crops  have  already 
been  harvested  shall  not  be  permitted  during  the  present 
shortage. 

"(3)  The  attention  of  consimiers  of  power  for  the  irri- 
gation of  growing  crops  shall  be  called  to  the  fact  that  unless 
a  large  reduction  is  voluntarily  made  drastic  restrictions  will 
become  necessary. 

"(4)  The  power  companies  shall  direct  the  attention 
of  city  officials  in  their  territory  to  the  fact  that  electric 
energy  used  in  street,  sign  and  display  lighting  is  being  lost 
for  productive  purposes,  and  shall  urge  them  to  restrict  this 
use  as  far  as  may  be  consistent  vsdth  public  safety. 

"(5)  The  above  reductions  in  the  use  of  electi-ic  energy 
shall  be  made,  as  far  as  possible,  between  the  hours  of  7  a.m. 
and  10  p.m. 

"(6)  The  power  companies  shall  insert  in  all  papers 
published  in  the  territory  they  serve  an  advertisement  re- 
ferring to  this  order,  calling  attention  to  the  power  shortage, 
and  urging  consumers  to  conserve  electricity  used  for  any 
purpose  in  every  way  possible." 

The  order  will  be  sent  to  thirty  power  companies,  large 
and  small,  operating  in  the  northern  and  central  part  of  Cali- 


fornia, and  a  copy  will  be  mailed  to  the  live  municipalities 
that  sell  electricity  for  the  purpose  of  calling  the  attention 
of  city  officials  to  the  grave  situation  caused  by  the  power 
shortage. 

At  the  conference,  which  was  held  in  the  rooms  of  the 
Railroad  Commission  August  19,  the  opinion  was  expressed 
that  as  the  agriculturists  of  the  state  had  already  borne  a 
share  of  the  burden  imposed  by  the  power  shortage  they 
should  not  at  this  time  be  required  to  do  other  than  to  con- 
tinue their  cooperation  by  following  the  restrictions  already  in 
force,  except  in  cases  where  vacant  lands  or  lands  on  which 
crops  had  been  matured  were  being  irrigated. 

It  was  practically  agreed  that  it  was  necessary  that  the 
curtailment  now  ordered  should  fall  on  all  industries,  which 
includes  street  railways,  the  administration  of  the  order  being 
left  to  the  power  companies  because  of  their  familiarity  with 
conditions  in  the  various  districts. 

As  a  further  means  of  curtailment  the  resale  conrvpanies 
were  directed  to  file  with  the  Power  Administrator  all  appli- 
cations for  new  power  above  2%  horsepower,  the  administra- 
tor to  determine  whether  the  power  asked  was  for  an  essential 
industry.  This  practice  has  been  followed  by  the  generating 
companies  for  some  time. 

MANY  SHOWS  TO  BE  STAGED  IN  SEPTEMBER 

Plans  of  the  Western  Electric  Company  are  practically 
completed  for  shows  to  be  staged  during  the  month  of  Sep- 
tember at  the  Eastern  Washington  Fair,  Spokane;  Washing- 
ton State  Fair,  Yakima;  Walla  Walla  County  Fair  at  Walla 
Walla,  and  the  Oregon  State  Fair  at  Salem.  Also,  local  dis- 
tributors or  ageKts  in  the  districts  contiguous  to  the  larger 
cities  will  stage  demonstrations  at  approximately  twenty 
smaller  fairs  during  the  fall  months. 

Low  voltage  power  and  light  outfits,  commonly  called 
fai-m  lighting  plants,  and  household  appliances  for  farm  use 
will  be  exhibited  and  demonstrated. 

ELECTRICAL  PLANT  IN  CHINA 

There  is  a  growing  demand  for  electrical  plants  and 
machinery  in  China,  according  to  the  figures  just  presented 
to  the  rate-payers  of  Shanghai  by  the  engineer-in-chief  of 
the  electricity  department  of  the  Municipal  Council.  One  of 
the  most  interesting  features  of  the  report  is  that  which  deals 
with  the  growth  of  the  demand  for  current  for  both  lighting 
and  power. 

In  December,  1918,  the  engineer-in-chief  reported  on  the 
probable  demands  over  a  period  of  six  years  ahead.  This 
estimate  was  as  follows: 

Year  Estimated  Demand 

1919   .....29.000   kilowatts 

1920   24,000  kilowatts 

1921   39.000  kilowatts 

2  922      45.000  kilowatts 

1923  53,000  kilowatts 

1924   58,000   kilowatts 

In  the  same  period  the  engineer-in-chief  considered  the 
capacity  of  the  plant  should  be  increased  from  38,000  kilo- 
watts in  1919  to  83,000  or  103,000  kilowatts  in  1924.  Since 
that  report  was  issued  the  demand  for  current  and  the  growth 
of  Shanghai  have  been  such  that  one  year  later — December, 

1919 the  engineer-in-chief  is  compelled  to  revise  his  previous 

estimates  as  follows: 

Year  Estimated  Demand 

1919   , 29,000  kilowatts 

192Q       46,000   kilowatts 

1921  64.000  kilowatts 

1922  80.000  kilowatts 
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PORTLAND  IS  HOST  TO  SHRINERS 

Electricity  played  a  dominant  role  in  the  success  of  the 
mammoth  Shrine  convention  held  in  Portland  the  latter  part 

of  June,  when  75,000  Shriners 
from  all  comers  of  the  coun- 
try trekked  the  hot  sands  to 
the  oasis  Portland  to  attend 
the  annual  convention  of  the 
A.  O.  N.  M.  S.,  which  was 
declared  to  have  been  the 
largest  and  most  successful 
convention  in  the  history  of 
Shrinedom. 

Portland  was  bedecked 
in  gala  attire  in  honor  of  the 
coming  of  the  Nobles  of  the 
Mystic  Shrine,  many  unusual 
and   striking  decorative  fea- 
tures  embodying   the    Shrine 
emblem    and    colors,    having 
been  worked  out. 
Ornamental  lamp  posts  were  converted  into  palm  trees; 
streamers  with  translucent  fezzes,  with  an  electric  light  in- 
side, were  suspended  at  intervals  of  25  feet  over  the  streets 
throughout  the  business  section;  the  bridges  over  the  river 
and  many  of  the  office  buildings  were  outlined  with  colored 
lights;  colored  steam  jets;  the  Shrine  emblem  worked  out  in 
the  form  of  electric  signs;  an  electric  parade  with  15  magnifi- 
cent electiic  floats,   etc.,   all  combined  to  make   a   gorgeous 
illuminating  effect. 

Visitors  to  the  city  during  the  convention  numbered  over 
100,000. 

Seventy-five  special  trans  were  required  to  move  the 
delegates  to  and  from  the  convention,  making  a  special  train 
arriving  and  departing,  before  and  after  the  convention,  on 
an  average  of  every  twenty  minutes. 

A  special  Shrine  telephone  exchange  handling  an  aver- 
age of  a  call  every  second  during  the  24  hours  of  the  day. 


The  above  shows  how  the  lamp 
posts  on  the  streets  of  Portland  were 
converted  into  a  grove  of  palm  trees 


The  j?reat  Shrine  arch  erected  across  one  of  the  main  streets  made  a 
dramatic  entrance  to  an  elaborately  bedecked  and  lighted  section  of  the 
city.  The  use  of  colored  electric  lights  and  steam  jets  increased  the  beauty 
of  this  arch  during  the  evening  hours. 

connected  the  various  Shrine  headquarters,  the  special  trains 
and  the  exchanges  of  the  local  Bell  system. 

Seventy-five  special  trains  were  required  to  move  the 
drilling  en  masse  on  Multnomah  Field,  presenting  a  most 
gorgeous  spectacle,  and  said  to  be  the  largest  aggregation  of 
uniformed  bands  ever  assembled. 

An  evening  dress  parade  requiring  three  hours  to  pass 
a  given  point.  The  Al  Kader  temple  of  Portland  had  the 
largest  representation  in  this  parade,  having  over  1000  march- 
ers all  in  full  dress  suits. 


FEDERAL  POWER  COMMISSION  HOLDS  CONFERENCE 

The  recently  formed  Federal  Power  Commission  is  hold- 
ing a  conference  at  the  present  time  with  outside  advisers,  for 
the  purpose  of  aiding  in  drafting  rules  and  regulations  and 
forms  of  applications  and  permits  to  be  used  by  the  Com- 
mission. The  N.  E.  L.  A.  was  represented  by  Franklin  T. 
Griffith,  president  of  the  Poitland  Railway,  Light  and  Power 
Co.;  W.  A.  Brackenridge,  vice-president  of  the  Southern  Cali- 
fornia Edison  Co.;  G.  W.  Talbot,  president  of  the  Pacific 
Power  and  Light  Co.,  and  other  members  of  the  Water  Power 
Development  Committee.  Among  others  who  attended  or 
were  represented  at  the  conference  were:  Newton  D.  Baker, 
Secretary  of  War;  John  B.  Payne,  Secretary  of  the  Interior; 
Edwin  T.  Meredith,  Secretary  of  Agriculture;  Major-General 
Enoch  H.  Crowder,  Judge  Advocate  General,  and  Major  L.  W. 
Call,  who  is  acting  as  counsel  for  the  commission. 

The  responsibility  for  much  of  the  detailed  administra- 
tion of  the  Water  Power  Bill  vsdll  rest  with  Oscar  C.  Merrill, 
formerly  chief  engineer  of  the  Forest  Service,  who  has  been 
appointed  executive  secretary  of  the  commission,  and  the 
engineering  sui*veys  will  be  placed  in  the  hands  of  Lt.-Col. 
William  Kelly,  engineer  officer  of  the  commission.  Both  of 
these  men  are  well  kno\\'n  throughout  the  West,  Mr.  Merrill 
for  the  work  accomplished  while  in  the  forest  service  in 
charge  of  the  Western  District,  and  Colonel  Kelly  for  the 
great  work  done  while  in  charge  of  inland  waterways  in  the 
Western  Department  of  the  United  States  Army. 

COURSES  IN  TECHNICAL  SUBJECTS 

Chemistry,  electricity,  shopwork — three  courses  of  prac- 
tical laboratory  training  in  technical  subjects,  are  being 
given  by  the  Extension  Division  of  the  University  of  Cali- 
fornia in  San  Francisco.  The  classes  meet  in  the  San  Fran- 
cisco Polytechnic  High  School,  Frederick  Street  near  First 
Avenue,  the  instruction  is  given  by  teachers  of  the  high  school 
and  the  modern  and  extensive  equipment  of  the  high  school's 
laboratories  and  work  shops  is  being  placed  at  the  disposal 
of  the  extension  classes.  As  the  students  in  these  three  sub- 
jects receive  chiefly  individual  attention  from  the  instructors, 
it  is  necessary  to  limit  the  classes  and  registrations  should 
be  made  at  once  at  the  San  Francisco  office  of  University 
Extension,  140  Keamy  Street. 

The  class  in  electricity  is  under  the  instruction  of  Arthur 
L.  Jordan.  The  class  is  studying  Direct  Current  electricity, 
and  meets  on  Tuesday  and  Friday  evenings  at  8:15. 

The  chemistry  course,  under  the  instruction  of  Miss 
Edith  L.  Brown,  started  on  Tuesday  evening,  August  24.  This 
will  be  a  five  weeks'  course,  the  class  meeting  Tuesday  and 
Friday  evenings  for  two-hour  sessions. 

The  shop  work  class  was  started  on  Monday  evening, 
August  24th,  with  Ralph  Weaver  as  instructor.  In  this  course 
indi^ndual  instruction  is  given  and  is  so  arranged  that  the 
beginner  and  the  expert  machinist  may  work  side  by  side,  each 
receiving  from  the  instructor  directions  for  the  solving  of 
his  particular  problem  and  each  given  the  special  training, 
elementary  or  advanced,  that  he  most  needs. 

NATIONAL  PARKS  AND  POWER  PERMITS 

According  to  a  recent  ruling  of  the  Federal  Power  Com- 
mission, no  permits  will  be  granted  within  the  boundaries  of  a 
national  park  until  the  opinion  of  Congress  is  given  on  the 
subject. 

The  passage  and  approval  by  the  President  of  the 
water-power  bill  is  considered  by  Robert  S.  Yard,  executive 
secretary  of  the  National  Parks  Association,  as  most  unhappy 
for  the  parks.  He  declares  that  Congress  has  turned  its 
power  over  to  three  men  but  states,  however,  that  "under  the 
present  administration  the  parks  are  probably  safe." 
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ADVISORY  COMMITTEE  OF  NORTHWEST  ELECTRIC 
LIGHT  ASSOCIATION  PRESENTS  REPORT 

The  advisory  committee  of  the  Northwest  Electric  Light 
Association  has  presented  a  formal  report  and  recommenda- 
tion to  the  Northwest  Light  and  Power  Association  that  a 
definite  plan  of  cooperation  as  outlined  by  the  committee  be 
put  in  effect  as  soon  as  possible.  As  this  matter  must  have 
the  attention  of  all  Class  A  members  of  the  Association  it  will 
be  formally  presented  to  them  at  the  coming  convention  of 
the  Association  in  September,  and  it  is  hoped  that  the  report 
of  the  advisory  committee  will  be  adopted  and  the  machinery 
set  in  motion  for  the  cooperation  of  all  electrical  interests  in 
the  northwest. 

SIERRA  AND  SAN  FRANCISCO  POWER  COMPANY  MAY 
PURCHASE  PLANT 

The  power  plant  and  system  of  the  Tuolumne  Trans- 
mission Company,  which  operates  in  part  of  Tuolumne  county, 
is  to  be  purchased  by  the  Sierra  &  San  Francisco  Power 
Company  if  approval  of  the  transaction  is  granted  by  the 
Railroad  Commission.  The  approval  is  asked  for  in  an  appli- 
cation filed  by  the  Sierra  Company  and  the  Pacific  Gas  & 
Electric  Company  which  is  operating  the  Sierra  Company 
under  lease.  The  price  of  the  plant,  according  to  the  sale 
agreement,  is  $13,600. 

The  Tuolumne  Company  operated  a  generating  plant 
known  as  the  Clavey  River  power  house.  The  plant  broke 
down  in  1916  and  since  then  its  customers  have  been  served 
with  energy  purchased  from  the  Sierra  Company.  The  Tuol- 
umne Company  is  not  financially  able  to  make  necessary  re- 
pairs and  for  this  reason  the  purchase  of  the  plant  by  the 
Sierra  Company  will  prove  of  public  benefit. 

NORTHWEST   IRRIGATION  CONGRESS 

The  call  has  been  issued  for  the  convening  of  an  irriga- 
tion and  development  congress  to  be  held  in  Seattle,  Septem- 
ber 16  and  17,  to  be  composed  of  delegates  from  the  states  of 
Oregon,  Washington,  Idaho,  Montana  and  Wyoming.    An  edu- 
cational program  will  be  promulgated  having  for  its  purpose 
j    a  vigorous  campaign  to  secure  speedy  appropriation  by  Con- 
gress of  funds  for  reclamation  of  arid  lands  of  the  West. 
I    It  is  a  meeting  of  the  greatest  importance  and  it  is  expected 
I    that  all  of  the  states  mentioned  will  be  represented  by  a 
!    strong  delegation.     Chambers   of  Commerce  will  be  repre- 
I    sented  by  delegates  and  are  giving  every  possible  assistance 
I    to  aid  the  success  of  the  congress. 

I  THE  NEW  INTERNATIONAL  CHAMBER  OF  COMMERCE 

The  work  of  setting  up  the  machinery  of  the  newly 
organized  International  Chamber  of  Commerce  is  now  under 
1  way  in  the  temporary  headquarters,  at  33  rue  Jean-Donjon, 
Paris.  The  permanent  headquarters,  which  will  be  determined 
by  the  board  of  directors,  will  probably  be  located  at  the 
seat  of  the  League  of  Nations.  The  electrical  industry  is 
interested  in  the  recommendation  to  hasten  the  use  of  hydro- 
electric power  in  every  way. 

The  outlook  for  the  business  "League  of  Nations"  is 
very  promising,  according  to  American  delegates  who  have 
returned  to  the  United  States  from  the  Paris  conference 
where  the  International  Chamber  was  formed.  They  report 
that  no  more  earnest  group  of  men  ever  met  for  a  greater 
cause  than  the  500  delegates  from  France,  Italy,  Belgium, 
Great  Britain  and  the  United  States — the  five  foundation 
countries — ^who  gathered  for  the  purpose  of  building  the  ma- 
chine which  would  be  set  in  operation  to  deal  with  commercial 
problems  -between  the  nations. 

American  delegates  point  out  that  never  before  had  the 
business  interdependence  of  the  world's  commerce  and  the 
acute  character  of  many  of  the  pressing  commercial,  financial 
and  economic  problems  been  formally  recognized.     Nor  had 


there  ever  been  such  a  serious  and  united  effort  made  to  find 
common  ground  on  which  unity  of  thought  and  action  might 
take  place. 

An  idea  of  the  broad  extent  of  the  work  which  the 
International  Chamber  means  to  cover  may  be  gleaned  by 
mentioning  some  of  the  points  which  were  included  in  the 
program  of  the  conference,  as  follows: 

To   make   import  and   export  trade   easier. 

Safeguard  international  trade  against  unnecessary  waste  and   fraud. 

Standardize  international  documents,  practices  and  laws  affecting 
commercial   intercourse. 

Remove  international  friction,  much  of  which  begins  with  com- 
mercial differences. 

Increase  the  total  production  of  the  world,  and  make  the  product 
available  to  the  people  of  the  world. 

Increase  the  mutual  profit  in  international  transactions  thereby 
promoting  international   friendship  which   is  the  basis  of  peace. 

Cultivate  personal  friendship  between  business  men  and  bankers  of 
different   nations,   thus  reducing  prejudice   and   misunderstanding. 

The  following  recommendations  were  made  to  all  coun- 
tries : 

To  hasten  the  utilization  of  hydroelectric  power  in  every  possible  way. 
To    hasten    the    carrying    out    of   the    measures    which    tend    to    have 
mineral   fuel  used  in  the  most  scientific   and  economic  way. 

To  develop  to  the  utmost  the  coal  resources  of  the   world. 

TRADE   NOTES 
Court  Decision  — 

The  Coolidge  Wrought  Tungsten  patent,  under  litigation 
for  nearly  five  years,  has  been  declared  valid  and  infringed 
in  a  decision  handed  down  late  last  week  by  Hugh  M.  Morris, 
Judge  of  the  United  States  District  Court,  in  the  matter  of 
the  suit  brought  by  the  General  Electric  Company  against 
the  Independent  Lamp  and  Wire  Company  of  New  Jersey. 
Contracts  for  Electrical  Installations  — 

NePage,  McKenny  Company,  electrical  engineers,  con- 
tractors and  manufacturers.  Armour  Building,  Seattle,  have 
recently  secured  contracts  for  complete  electrical  installations 
in  numerous  buildings  in  that  city.  Included  in  the  list  ^re  the 
four-story  Hardeman  Hat  Company  building.  West  Seattle, 
Beacon  and  Greenwood  telephone  exchanges.  Greenwood 
school.  East  high  school  annex  and  Lincoln  high  school,  new 
National  Bank  of  Commerce  building  and  the  two-story  addi- 
tion to  the  Arcade  building.  They  also  have  the  contract  for 
installation  of  a  6600-volt  pole  line  from  Buckley  to  Spiketon, 
Washington,  in  connection  with  Pierce  County  Coal  Company 
properties. 

Representative  to  Locate  in  Seattle  — 

The  Electric  Storage  Battery  Company  announces  the 
appointment  of  George  D.  Luther  as  soliciting  agent  with 
offices  at  811  White  Building,  Seattle.  Mr.  Luther  joined  the 
sales  forces  of  the  Boston  office  of  The  Electric  Storage  Bat- 
tery Company  in  1907.  In  1910  he  was  made  soliciting  agent 
in  Denver  in  which  capacity  he  served  until  his  recent  ap- 
pointment. 

Statement  Regarding  Battery  Company — 

Recent  advertisements  of  the  Westinghouse  Union 
Battery  Company,  Swissvale,  Pa.,  have,  unfortunately,  led 
many  to  assume  that  the  Westinghouse  Electric  &  Manu- 
facturing Company  was  entering  the  storage  battery  field. 
In  order  to  clear  away  any  misunderstanding,  the  Westing- 
house Elecric  &  Manufacturing  Company  authorizes  the 
statement  that  the  Westinghouse  Union  Battery  Company  is 
owned  and  controlled  by  the  Westinghouse  Air  Brake  Com- 
pany, Wilmerding,  Pa.,  and  the  Westinghouse  Electric  & 
Manufacturing  Company  is  not  in  any  way  connected  with 
the  manufacture,  sale,  distribution  or  service  of  its  product. 

Change  in  Sales  Department  — 

B.  A.  Plimpton  has  tendered  his  resignation  as  sales 
manager  with  the  Locke  Insulator  Manufacturing  Company  of 
Victor,  N.  Y.,  and  his  resignation  has  been  accepted  as  effec- 
tive August  15th.  D.  H.  Osborne  is  for  the  present  acting 
sales  manager  with  this  company. 
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LATEST  IN  EVERYTHING  ELECTRICAL 
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(The  rapidly  increasing  popularity  of  the  one-man  street  cars  makes  the  safety  panel  described 
on  this  page  of  more  than  usual  interest  since  it  is  especially  adapted  to  one-man  operation. 
There  are  always  on  the  market  a  myriad  of  new  devices  for  the  automobile,  yet  there  is 
always  room  for  such  a  well  designed  light  as  the  one  shown  here.  The  story  of  how  increased 
production  and  comfort  are  made  possible  through  the  use  of  electrically  heated  pattern  plates 
is  also  told  on  this  page. — The  Editor.) 


3HE 


33 


SAFETY  PANELS   FOR  SAFETY  CARS 

The  Brooklyn  Rapid  Transit  Company  recently  placed 
with  the  J.  G.  Brill  Company,  Philadelphia,  an  order  for  200 
safety  cars,  which  is  the  largest  order  ever  given  for  this 
type  of  equipment.  As  is  well  known,  these  cars  are  for  one- 
man  operation  and  hence  must  be  equipped  with  highly  spe- 
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Diagram  and  photo  of  ttie  safety   control  panel   wtiich   has  been 
used  successfully  on  cars  for  one-nnan  operation 

cialized  apparatus  in  order  to  insure  easy,  and  at  the  same 
time  absolutely  safe,  control. 

Among  the  interesting  details  of  the  equipment  of  these 
cars  are  the  safety  control  panels,  which  were  specially  de- 
signed by  the  Krantz  Manufacturing  Company,  Brooklyn. 
These  panels  are  of  the  Westinghouse-Krantz  safety  type  for 
600  volts,  somewhat  similar  in  design  to  those  in  use  in  the 
subway  cars  and  stations  of  the  Brooklyn  Rapid  Transit  and 
New  York  Municipal  Railway  companies. 

Each  panel  is  mounted  above  the  vestibule  window 
within  easy  reach  of  the  operator  and  carries  six  switches 
controlling,  respectively,  the  car  lights,  compressor,  heater, 
head  lights,  buzzer,  and  register.  Each  switch  is  mounted  in 
a  separate  compartment  with  a  bakelite-micara  cover  and 
molded  asbestos  composition  sides  which  foi-m  arc  shields  be- 
tween adjacent  switches.  N.  E.  C.  fuse  connections  for  each 
switch  are  also  mounted  in  individual  compartments. 

The  design  is  such  that  not  only  is  it  impossible  for  the 
motorman  to  touch  live  parts  when  operating  the  switches  but 
the  cover  of  each  fuse  compartment  is  so  inter-locked  with 
the  corresponding  switch  that  it  can  be  opened  only  when  the 
switch  is  off  and  all  reachable  parts  dead.  Hence  there  is  no 
possibility  of  injury  in  handling  the  panel. 

The  switches  are  of  single-pole,  double-break,  quick- 
break,  brush  type  with  brushes  protected  by  arcing  tips.  All 
are  single  throw  except  the  headlight  switch  which  controls 
the  headlight  at  each  end  of  the  car  and  is  therefore  double 
throw. 

Sei-vice  conditions  demand  that  the  size  and  weight  of 
the  panel  be  kept  to  a  minimum.  Its  dimensions  are  30%  by 
10  by  41/2  inches  and  its  weight  45  lbs. 


NEW  AUTOMOBILE   LAMP 

This  new  auxiliary  is  a  two-candlepower,  six-volt  auto- 
mobile lamp,  operated  in  connection  with  a  transformer  in- 


The  above  is  one  of  the  Aglite  lamps  manufactured  by  the  Luminous  Unit 
Company,  division  of  the  St.  Louis  Brass  Manufacturing  Company 

corporated  in  the  base.     This  is  for  alternating  current  only, 
110-115  volt,  60  cycles. 

The  size  bulb  used  here  is  available  anywhere  and  its 
average  life  is  comparatively  long.  The  current  consumption 
of  the  auxiliary  lamp  and  transformer  is  negligible. 


METAL  PATTERN  PLATES  ON  MOLDING  MACHINES 

The  production  of  clean,  smooth  castings  from  molds 
made  with  metal  patterns  depends  upon  there  being  no  stick- 
ing of  molding  sand  to  the  patterns  when  they  are  removed 
fi'om  the  sand.  There  is  a  tendency  for  moisture  to  collect 
on  the  cold  metal  pattern  from  the  moist  sand,  or  for  the 
cold  plate  to  "sweat,"  during  which  process  moisture  collects 
on  it.  When  this  moisture  collects,  the  sand  sticks  to  the 
pattern  being  removed  from  the  mold,  and  the  mold  acquires 
a  rough  surface,  so  that  when  the  metal  is  poured,  the  casting 


The    electrically     heated    metal     pattern     plates    which    the    Westinghouse 
Company  has   developed  for  use  on  moulding  machines. 
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will  have  a  rough  surface.  This  pattern  will  now  have  a 
rough  surface  due  to  the  adhering  sand,  so  that  when  the 
next  mold  is  made,  it  will  have  a  rough  surface  unless  the 
pattern  is  cleaned  oflf  and  dried.  This  trouble  is  experienced 
summer  and  winter. 

The  collection  of  moisture  can  be  prevented  by  heating 
the  pattern.  The  heat  applied,  however,  must  not  be  so  great 
as  to  cause  the  sand  in  the  mould  to  dry,  as  it  would  then 
crumble  away  and  again  the  casting  would  have  a  rough 
surface.  Furthermore,  the  heat  must  be  applied  in  such  a 
way  that  the  pattern  can  be  conveniently  changed  when  de- 
sired. 

The  usual  method  of  heating  is  by  means  of  a  gas  flame 
left  burning  in  the  space  underneath  the  pattern  within  the 
framework  of  the  molding  machine.  It  is  difficult  to  keep  the 
flame  low  enough  so  that  it  will  not  heat  the  pattern  too 
much.  A  larger  flame  than  necessary  is,  therefore,  employed 
at  some  distance  from  the  surface  of  application.  This  makes 
an  ineificient  arrangement,  as  most  of  the  heat  is  dissipated 
into  the  surrounding  space.  The  surrounding  air  becomes 
contaminated  by  the  gas  fumes,  and  in  summer  there  is  the 
further  discomfort  due  to  the  heating  of  the  surrounding  air. 


A  Complete  Catalog 

Catalog  22,  issued  by  the  Benjamin  Electric  Manufac- 
turing Company  of  Chicago,  comprises  a  complete  listing,  de- 
scriptions and  illustrations  of  Benjamin  electrical  specialties. 

In  addition  to  the  catalog  data  thei'e  is  a  section  devoted 
to  useful  information  upon  illumination  requirements  and 
also  a  chapter  setting  forth  simple  rules  for  laying  out  light- 
ing plans  for  the  attainment  of  correct  industrial  lighting. 
A  numerical  index  gives  full  details  covering  catalog  numbers, 
list  prices,  package  quantities,  weights  and  discount  sched- 
ules. For  convenience  the  material  listed  in  this  catalog  is 
grouped  into  schedules,  with  mechanical  separators,  tabbed 
for  quick  reference. 

Seven  Centuries  of  Brass  Making 

This  is  an  exceptionally  artistic  trade  booklet,  published 
by  the  Bridgeport  Brass  Company  of  Bridgeport,  Connecticut. 
A  brief  history  of  the  ancient  art  of  brass  making  is  given 
and  the  early,  and  even  recent  methods  of  production  are  con- 
trasted with  that  twentieth  century  achievement,  the  Electric 
Furnace  Process. 

The  important  steps  in  the  making  of  tubes,  sheets, 
rods  and  wire  are  described  and  illustrated.  Following  a  de- 
scription of  the  Bridgeport  plant  there  is  a  discussion  of  the 
properties  of  brass  as  affected  by  composition,  cold-working 
and  heat  treatment  with  the  idea  of  assisting  engineers  in 
drawing  specifications. 

The  publishers  state  that  in  the  compilation  of  this 
work  they  have  deviated  from  age-old  conventions  and  tradi- 
tions of  the  brass  industry  by  making  an  open  book  of  the 
practices  and  processes  of  brass  making. 

Turbine  Installations 

An  album  of  plant  installations  of  impulse  and  reaction 
turbines  is  a  recent  publication  of  The  Pelton  Water  Wheel 
Company.  The  many  beautiful  illustrations  here  presented 
show  Pelton  units  operating  under  widely  varying  conditions 
of  head,  volume  and  capacity.  Views  are  shown  of  horizontal 
and  vertical  turbines  of  both  types  as  they  are  used  in  large 
generating  stations,  in  automatic  and  remote  control  plants 
and  in  exciter  sets. 


The   Volt   Introduces   Itself 

The  Volt,  the  new  house  organ  of  the  California-Oregon 
Power  Company,  made  its  initial  bow  with  an  attractive  July, 
1920,  issue.  The  readers  are  asked  to  imagine  this  little 
publication  as  a  young  rambler  out  to  see  what  he  can  see, 
his  itinerary  mapped  out  by  the  COPCO  transmission  lines. 
He  has  a  healthy  interest  in  everything  he  sees  and  while 
interested  and  amused  in  it  all,  he  does  not  neglect  to  give 
it  serious  consideration,  for  much  of  it  may  have  important 
bearing  on  his  future  welfare.  This  explains  the  way  The 
Volt  plans  to  function. 

Paul  B.  McKee,  Vice-President  and  General  Manager, 
announces  that  through  this  organ  the  company  plans  to 
tell  its  friends  both  in  and  out  of  the  organization  what  it 
is  doing.  He  also  states  that  the  columns  of  The  Volt  ai-e 
open  to  all  and  that  the  Division  Managers  will  be  glad  to 
receive  items  of  interest.  The  many  friends  of  the  California- 
Oregon  Power  Company  wish  The  Volt  a  successful  careei'. 

Lighting   from   Concealed   Sources 

In  order  to  supply  the  architect  with  working  informa- 
tion on  lighting  applications  the  National  X-Eay  Reflector 
Company  is  presenting  a  series  of  plates  on  the  lighting  of 
residences,  display  rooms,  offices  and  clubs.  These  include 
diagrams  of  the  floor  plan  of  the  interior  in  question  show- 
ing the  location  of  all  sources  of  light.  Diagrams  of  column 
clusters,  lighting  pedestals  and  incandescent  bowls  are  also 
given  so  as  to  show  the  beautiful  and  numerous  effects 
which  can  be  obtained  by  lighting  from   concealed   sources. 

Binder  to  Aid  Advertising  Campaign 

The  Sprague  Electric  Works  have  issued  a  special  binder 
which  contains  advance  information  for  the  use  of  sales  forces 
in  the  preparation  for  the  Spraguelet  Sales  and  Advertising 
Campaign  which  is  to  begin  on  September  1st,  1920.  This 
company  is  presenting  a  new  conduit  body  line  which  it 
regards  as  a  distinct  contribution  to  the  art  of  exposed 
wiring. 

Descriptions  and  illustrations  of  the  Spraguelet  sample 
board  and  wall  hanger  as  well  as  helpful  booklets  and  stickers 
are  found  in  this  binder  along  with  a  number  of  samples  of 
recommended  and  obviously  effective  advertising. 

This  advance  information  is  for  the  use  of  salesmen 
in  becoming  acquainted  with  the  possibilities  of  this  line  and 
with  the  publicity  backing  the  company  proposes  to  put  be- 
hind them. 

Engineering  Report 

Engineering  Report  No.  303,  published  by  the  Electric 
Service  Supplies  Company,  deals  with  "Golden  Glow"  and 
glass  reflectors  in  their  relation  to  the  locomotive  headlight 
question,  and  presents  in  concise  form  a  large  amount  of 
valuable  information  in  connection  with  this  vitally  important 
problem.  It  has  been  divided  into  individually  numbered  par- 
agraphs and  the  whole  prefaced  by  a  complete  index  for  easy 
and  quick  reference  to  any  of  the  various  matters  covered. 

The  report  shows  essentially  the  inherent  differences 
between  glass  and  metal  reflectors,  as  well  as  between  optic- 
ally correct  and  optically  incorrect  (ground  and  unground) 
glass  reflectors;  it  treats  of  the  marked  superioi-ity  of  glass 
over  metal  reflectors  and  how  through  their  use  the  cost  of 
headlight  maintenance  may  be  reduced  to  very  low  figures; 
it  discusses  the  costs  of  glass  reflectors,  candle  power  and  cost 
of  candle  power  obtainable  from  same,  as  well  as  the  limita- 
tions imposed  on  their  production  both  from  the  standpoint  of 
actual  manufacture  as  well  as  cost  to  consumer.  Headlight 
cases  are  discussed  along  broad,  fundamental  lines  and  those 
facts  of  design  and  manufacture  resulting  in  low  case  main- 
tenance are  prominently  given. 
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(From  the  Northwest  comes  the  announcement  that  work  on  the  Link  river  dam  is  to  com- 
mence immediately  and  of  the  installation  of  a  100-kw.  Curtis  steam  turbine  in  a  big  lumber 
company's  saw  mill.  A  report  of  the  breakdown  of  big  generators  in  the  Sacramento  plant  of 
the  Pacific  Gas  &  Electric  Company  is  among  Pacific  Central  items.  The  Southwest  gives  the 
latest  word  of  the  city  of  Los  Angeles  on  its  recent  filings  for  water  power  rights,  while  news 
of  notable  industrial  applications  of  electricity  and  of  plans  for  the  erection  of  a  two-tnillion 
dollar  reservoir  and  canal  comes  from  the  Intermoiintain  district. — The   Editor.) 


THE  PACIFIC  NORTHWEST 

POETLANB,  ORE. — The  Electric  Maid  Shop 
has  made  application  to  increase  its  capital 
stock   from  $3,000  to  $10,000. 

PORTLAND,  ORE.— The  Long  Bell  Lumber 
Company  plan  the  erection  of  several  large  saw 
mills  throughout  the  Northwest,  which  will  be 
partially   or   entirely   electrically   driven. 

RIDGFIELD,  WASH.— Brattlie  Bros.  Mill  Co. 
are  installing  a  number  of  motors  in  an  addi- 
tion to  their  present  saw  mill.  This  company 
is  also  installing  a  three-machine  shingle  mill. 

TACOMA,  WASH.— The  Consumers  Heating 
Company  has  been  granted  permission  to  erect 
a  plant  for  furnishing  heat  to  several  hundred 
customers.  The  cost  of  the  plant  is  estimated  at 
$100,000. 

PORTLAND,  ORE.  —  The  employes  of  the 
Portland  office  of  the  Western  Electric  Company 
enjoyed  a  pleasant  picnic  and  swim,  Saturday, 
August  7,  at  their  annual  picnic  held  on  the 
Clackamas  river. 

ST.  HELENS,  ORE.— The  1000-kw.  Curtis 
steam  turbine  for  supplying  the  energy  for  the 
electric  drive  for  the  St.  Helens  Lumber  Com- 
pany's saw  mill  has  arrived,  and  installation 
work  will  proceed  as  rapidly  as  possible. 

WOODLAND,  WASH.— The  Woodland  fran- 
chise and  equipment  of  the  Washington-Idaho 
Water,  Light  &  Power  Company  has  been  sold 
to  the  Lewis  River  Light  &  Power  Company, 
who  contemplate  rebuilding  the  city  lines  as 
well  as  making  other  extensions  and  Improve- 
ments. 

BANDON,  ORE. — A  survey  is  being  made  for 
the  new  1000-kw.  lighting  plant  and  18-mile 
transmission  line  to  be  constructed  at  this  point. 
The  city  has  made  application  to  the  state  engi- 
neer foT  i)ermission  to  appropriate  25  second- 
feet  of  water  from  Wilson  Creek  for  developing 
power. 

SALEM,  ,ORE. — Application  has  been  made  by 
R,  J.  Hendricks  of  Salem  for  permission  to  con- 
struct a  reservoir  to  store  1500  acre-feet  of 
water,  from  Trask  river  in  Tillamook  county, 
and  for  use  of  1000  second-feet  of  water  from 
the  above  reservoir  and  Trask  river  for  develop- 
ing  power. 

KLAMATH  FALLS,  ORE.— Work  on  the  Link 
river  dam,  which  will  control  the  storage  of 
the  upper  Klamath  Lake,  according  to  the  an- 
nouncement of  J.  C.  Thompson,  division  man- 
ager of  the  Northern  California- Oregon  Power 
Company,  is  to  be  commenced  at  once.  The  dam 
is  to  cost  $8,000. 

REEDSPORT,  ORE.— At  a  special  election  on 
August  14th  the  Reedsport  charter  was  amended 
so  as  to  permit  the  issue  and  disposal  of  25- 
year  general  obligation  bonds,  in  an  amount 
not  to  exceed  $50,000.  The  proceeds  will  be 
used  to  construct  and  maintain  an  electric  light 
and  power  plant. 

SALEM,  ORE.— Frank  Readen,  of  Bay  City, 
asks  permission  to  construct  a  reservoir  for  the 
storage  of  10,000  acre-feet  of  water  from  Wilson 
river,  and  for  permission  to  appropriate  1.000 
second-feet  of  water  from  this  reservoir  and 
Wilson  river  for  power  to  be  used  in  the  opera- 
tion of  a  pulp   mill. 

SALEM.  ORE.— The  city  of  Toledo  has  filed 
application  with  the  state  engineer  for  permis- 
sion   to    appropriate    300    second-feet    of    water 


from  the  Siletz  river,  for  domestic,  manufac- 
turing and  power  purposes.  An  impounding 
dam  and  19  miles  of  pipe  line  will  be  con- 
structed. The  project  is  estimated  to  cost 
$250,000. 

SALEM.  ORE.— W.  H.  Ales  has  applied  to 
the  state  engineer  for  permission  to  appropriate 
300  second-feet  of  water  from  Foley  creek,  trib- 
utary to  Nehalem  river,  for  power  purposes.  A 
flume  60  feet  long,  with  dam  and  turbine,  will 
be  installed  at  a  cost  of  $2,000.  The  applicant 
is  evidently  mistaken  in  the  quantity  of  water 
he  requests  as  he  intends  to  develop  but  50  hp. 

WASCO,  ORE.— The  Sherman  Electric  Com- 
pany will  soon  begin  construction  of  37  miles  of 
22-kv.  transmission  line,  to  serve  the  towns  of 
Wasco,  Moro  and  Grass  Valley,  as  well  as  farm- 
ers along  the  route  of  the  line.  The  new  line 
will  be  supplied  with  power  through  a  66  to 
22-kv.,  500-kv.  step  down  transformer  at  Dufur, 
where  power  will  be  purchased  from  the  Pacific 
Power  &  Light  Company. 

YAKIMA,  WASH.— C.  F.  Wilson,  city  engi- 
neer of  Yakima,  presented  a  report  on  the  cost 
of  the  proposed  municipal  irrigation  system, 
which  he  figures  at  $400,000.  It  is  planned  to 
construct  the  system,  which  will  cover  the  entire 
residential  district,  this  fall  and  winter,  so  that 
it  will  be  ready  for  the  growing  season  next 
year.  The  improvement  will  be  paid  for  through 
bonds  issued   on  local   improvement  districts. 

SALEM,  ORE.— Roy  E.  Swigert  of  Montague, 
Siskiyou  county,  Cal.,  as  trustee  for  the  proposed 
Klamath-Shasta  Valley  irrigation  district,  has 
made  application  to  state  engineer  Cupper  for  a 
permit  to  appropriate  1,500  second  feet  of  water 
from  Klamath  river  for  irrigating  150,000  acres 
of  land  and  for  developing  power.  The  main 
canal  is  to  be  forty  miles  long.  .Other  details 
of  construction  have  not  been  determined, 

YAKIMA,  WASH.— The  terms  and  form  of 
the  proposed  Yakima  irrigation  district's  con- 
tract with  the  United  States  reclamation  serv- 
ice, which  provides  that  the  latter  supply  the 
district  with  150,000  acre-feet  of  water  yearly 
upon  completion  of  the  Rimrock  storage  reser- 
voir, was  approved  recently  by  the  Government. 
The  irrigation  district  comprises  45,000  acres  of 
land  at  Wenas,  Moxee  and  Selah  valleys.  The 
cost  of  the  storage  will  be  $1,040,000,  which 
will  be  paid  in  40  semi-annual  payments. 

SEATTLE,  WASH.— The  Seattle  offices  of  the 
Western  Electric  Company  have  begun  appoint- 
ing distributors  and  dealers  in  the  Northwest  to 
handle  Titan  automobile  storage  batteries,  which 
equipment  is  now  being  distributed  exclusively 
by  this  corporation.  The  Seattle  offices  will 
have  under  its  jurisdiction  all  of  Oregon,  Wash- 
ington and  Alaska,  the  western  half  of  Montana 
and  northern  half  of  Idaho.  Plans  have  been 
formulated  for  going  after  business  in  this  field 
in   a  masterful    and   efficient   way. 

THE  PACIFIC  CENTRAL   DISTRICT 

ALAMEDA.  CAL. — The  Alameda  municipal 
electric  plant  netted  $71,000  profit  during  the 
last  fiscal  year  and  still  provided  current  at 
pre-war  rates. 

TERRA  BELLA,  CAL.— E.  R.  Clemens,  sec- 
retary of  the  Terra  Bella  irrigation  district,  is 
seeking  bids  for  drilling  wells  and  pump  and 
motor    equipment. 


SAN  FRANCISCO.  CAL.— The  Pacific  Gas  & 
Electric  Company  has  a  crew  of  surveyors  at 
work  at  Spring  Gap,  below  Strawberry,  planning 
for  the  construction  of  a  $2,000,000  power  plant. 

ARBUCKLE,  CAL.— A  pumping  plant  which 
will  cost  over  $11,000  will  be  installed  at  the 
Brown-Sullinger-Knox  orchard,  two  miles  south 
of  Arbuckle.  Seventy-five  acres  of  almonds  will 
be   irrigated. 

BERKELEY,  CAL.  —  The  Southern  Pacific 
Company  has  awarded  the  contract  for  the  re- 
habilitation of  the  track  of  electric  line  between 
Berkeley  and  Albany  to  Hutchenson  Co.,  17th 
and  Broadway,  Oakland,  for  $160,000. 

FRESNO,  CAL.— Fresno  was  without  electric 
power  and  light  for  five  hours  recently  as  the 
result  of  a  fire  that  broke  out  in  the  garage 
of  the  San  Joaquin  Light  &  Power  Corporation 
on  Fresno  Street.  The  damage  to  the  i>ower 
plant  was  estimated  at  $5,000. 

REDDING,  CAL.— Power  is  so  low  the  P.  G. 
&  E.  cannot  keep  the  pumps  going  to  capacity 
at  the  Redding  waterworks.  Sprinkling  of  lawns 
and  irrigation  in  all  forms  were  recently  for- 
bidden for  two  days  so  enough  water  could  ac- 
cumulate in  the  reservoir  for  domestic  and  fire 
purposes. 

FRESNO,  CAL. — The  San  Joaquin  Light  & 
Power  Corporation  "will  spend  $140,000  in  the 
erection  of  new  buildings  to  replace  those  re- 
cently destroyed  by  fire.  The  engineering  de- 
partment of  the  company  is  preparing  the  plans, 
which  will  be  completed  shortly,  and  work  will 
start   within  the  next  ten  days. 

EUREKA,  CAL. — Contracts  for  building  the 
concrete  dam  at  the  intake  of  the  Eureka  Water 
Works  on  Elk  River  and  for  putting  concrete 
covering  on  the  700  feet  of  exposed  wooden  stave 
pipe  have  been  awarded  by  the  city  council. 
The  Mercer-Fraser  Company  secured  the  con- 
tract for  the  dam  on  their  bid  of  $4995,  and 
Elsemore  &  Jacobs  for  the  pipe  covering  on  its 
bid  of  $5300. 

SAN  FRANCISCO.  CAL.— E.  H.  Rollin  & 
Sons  are  advised  that  the  Great  Western  Power 
Company  of  California  first  and  refunding  mort- 
gage 6  per  cent  bonds,  due  1949,  have  been 
approved  as  a  legal  investment  for  savings 
banks  in  California.  The  first  mortgage  5  per 
cent  bonds,  due  1946,  of  the  same  company  had 
already  been  approved  and  are  held  by  many 
savings  and  commercial  banks  in  California. 

SAN  JOAQUIN,  CAL.— Work  will  start  im- 
mediately on  the  construction  of  a  substation 
in  this  district  by  the  San  Joaquin  Light  & 
Power  Corporation.  A  contract  has  been  signed 
between  the  power  company  and  the  San  Joa- 
quin Valley  Farm  Lands  company,  the  James 
irrigation  district  and  the  Tranquillity  irrigation 
district  for  the  construction  of  the  station  and 
the  delivery  of  power  not  later  than  March  1, 
1921. 

SAN  FRANCISCO,  CAL.— Conferences  with 
H.  G.  Butler,  state  power  administrator,  were 
arranged  by  officials  of  the  Municipal  Railroads 
and  the  United  Railroads,  as  a  result  of  Butler's 
order  for  a  general  reduction  of  20  per  cent  in 
the  use  of  electric  power,  agriculture  being  the 
only  exception.  Superintendent  Frederick  Boe- 
ken  of  the  city  lines  said  that  the  service  would 
permit  of  no  reduction  without  inconvenience  to 
the    public.     He    said    it    might   be    necessary   to 


I 


I 


September  1,  1920] 


JOURNAL    OF     ELECTRICITY 


249 


establish  turning  back  points  on  various  outer 
lines,  giving-  a  Teduced  service  in  the  outermost 
i-egions.  The  power  reduction,  due  to  water 
shortage,  must  be  made  between  7  a.m.  and 
10   p.m. 

STOCKTON,  CAL.— At  a  conference  in  San 
Francisco  between  John  A.  Britton,  genera!  man- 
ager of  the  Pacific  Gas  &  Electric  Company,  and 
Mayor  A.  C.  OuIIahan  of  Stockton,  tentative 
overtures  were  made  recently  for  the  purchase 
by  the  city  of  the  local  water  plant  operated 
by  the  company.  As  a  result  of  the  conference 
it  is  probable  that  the  State  Railroad  Commis- 
sion will  be  asked  to  survey  the  Stockton  prop- 
erties of  the  company  and  fix  a  legitimate  sale 
value    thereon. 

SACRAMENTO,  CAL.— Tentative  plans  of 
Colonel  R.  B.  Marshall  of  the  United  States 
Geological  Survey  for  irrigating  practically  the 
entire  interior  of  California  through  the  means 
of  water  storage  and  a  gigantic  canal  system, 
starting  at  the  proposed  dam  site  of  the  Iron 
Canyon  Project  in  Tehama  county,  have  been 
outlined  before  the  Sacramento  Valley  Water 
Users*  Committee  on  Organization  which  met 
here  for  the  first  time.  While  admitting  his 
scheme  is  one  of  the  most  comprehensive  ever 
proposed  and  would  cost  millions  of  dollars,  he 
expressed  the  belief  that  the  project  is  not  only 
feasible  but  probably  the  only  permanent  solu- 
tion of  the  water  shortage  problem. 

SACRAMENTO,  CAL.— The  breakdown  of  the 
'  big  generators  in  the  Sacramento  plant  of  the 
Pacific  Gas  &  Electric  Company  reduces  the 
source  of  the  electric  supply  of  the  main  system 
extending  from  Shasta  to  San  Francisco  by 
10,000  horsepower,  or  more  than  7,000  kilowatts. 
So  serious  is  the  trouble,  with  a  threatened 
shortage  of  the  local  plant  for  several  months 
while  new  equipment  is  ordered  and  installed, 
that  officials  of  the  company  were  forced  to 
visit  Sacramento  for  the  purpose  of  making  an 
investigation.  They  included  President  Creed, 
P.  M.  Downing,  vice-president  in  charge  of  the 
electrica  lequipment,  and  John  A.  Britton,  vice- 
president  and  general  manager.  Although  the 
drum  power  plant  in  the  mountains  near  Grass 
Valley  has  been  started,  following  a  shut-down 
of  two  months,  the  breakdown  of  the  Sacra- 
mento unit  seriously  menaces  the  mining  dis- 
tricts, which  need  power  for  their  machinery. 
Further  curtailment  of  power  to  irrigationists 
throughout  the  Sacramento  valley  also  is  con- 
sidered probable. 

THE  PACIFIC  SOUTHWEST 

GALIjUP,  N.  M. — The  question  of  constructing 
a  reservoir  is  being  agitated  by  the  Bluewater 
people. 

SIERRA  MADRE,  CAL.— A  public  comfort 
station  will  be  constructed  in  the  proposed  Pa- 
cific Electric  Railway  station. 

SAN  FERNANDO,  CAL.— The  board  of  trus- 
tees are  planning  to  increase  the  capacity  of  the 
reservoir  323,000  gallons,  by  raising  its  walls 
sixteen   inches. 

RIVERSIDE,  CAL. — The  engineer  and  super- 
intendent of  the  water  department  have  been 
instructed  to  prepare  estimates  of  the  cost  of 
the  pumping  pljint,  sinking  of  wells  and  laying 
necessary    pipe    lines. 

LONG  BEACH,  CAL.— A  bond  election  will 
soon  be  called  to  vote  on  $1,000,000  harbor 
bonds,  with  which  it  is  proposed  to  dredge 
Channel  No.  3  and  the  turning  basin  to  a  depth 
of  25  feet,  to  widen  Chinnel  No.  3  and  do  a 
large  amount  of  bank   protection. 

PASADENA,  CAL.— Further  offerings  of  mu- 
nicipal bonds  were  announced  by  the  Harris 
Trust  and  Savings  Bank,  E.  H.  Robbins  &  Sons 
and  the  National  City  Company,  in  an  issue  of 
4%  per  cent  Pasadena  Electric  Light  system 
bonds.  The  bonds  will  yield  5.81  to  6.60  per 
cent  according  to  maturity.  The  issue  amounts 
to    $222,000. 

MESA,  ARIZ.— A  petition  asking  for  the  or- 
ganization of  an  irrigation  district,  to  be  named 


the  Auxiliary  Eastern  Canal  Irrigation  District 
and  embracing  several  thousand  acres  of  land 
lying  east  of  the  Mesa,  has  been  approved  by 
the  Board  of  Supervisors  and  the  date  of  election 
for  approval  set  for  September  4th.  Canals  and 
distributive  systems  are  to  be  built  and  operated 
by  the  district  under  contract  with  the  Salt 
River  Valley  Water  Users'  Association. 

SAN  DIEGO.  CAL.—The  engineering  and  irri- 
gation experts  and  the  representatives  of  allied 
interests  throughout  the  Southwest  met  recently 
for  a  conference  with  Arthur  P.  Davis,  director 
of  the  reclamation  service  of  the  United  States. 
An  entire  day  of  discussion  ended  in  the  unani- 
mous agreement  that  the  mammoth  project  of 
the  Boulder  Canyon  dam  on  the  Colorado  river, 
with  the  attendant  power  and  irrigation  devel- 
opment, should  be  thoroughly  investigated  and 
that  the  report  upon  it  be  presented  to  Congress 
next  fall  and  carry  with  it  the  hearty  endorse- 
ment of  civic,  irrigation  and  state  organizations 
throughout   the  Southwest. 

LOS  ANGELES,  CAL.— No  interference  will 
be  made  by  the  city  of  Los  Angeles  if  officials 
of  San  Francisco  file  a  protest  against  the 
claims  made  by  this  city  to  the  headwaters  of 
the  Tuolumne  and  Merced  rivers  and  Yosemite 
creek  as  a  source  of  hydroelectric  i>ower,  it  has 
been  announced  by  officials  of  the  Public  Service 
Department.  Special  Counsel  W.  B.  Mathews  of 
the  department  said  that  Los  Angeles  has  no 
intention  of  pressing  any  claim  to  the  water 
of  any  stream  that  may  interfere  in  any  way 
with  San  Fi'ancisco's  municipal  enterprise.  He 
pointed  out  that  one  of  the  city's  filings  is  on 
the  Tuolumne  river  and  Return  creek,  while  the 
other  filing  is  on  the  south  fork  of  the  Merced 
river  and  Illilouette  creek  in  Mariposa  and  Ma- 
dera counties.  The  latter  filing  covers  a  pos- 
sible power  plant  site  above  the  Vernal  Falls 
in  the  Yosemite  National  Park.  President  Rob- 
ertson and  Mr.  Mathews  say  that  these  filings 
are  only  preliminary,  and  made  to  determine  the 
possibilities  and  opportunities,  in  accordance 
with  the  department's  plan  for  the  future  de- 
velopment and  expansion  of  the  Los  Angeles 
power    project. 

THE  INTER-MOUNTAIN  DISTRICT 

VERNAL.  UTAH.  —The  Uintah  Telephone 
Company  of  Vernal  has  petitioned  the  Public 
Utilities  Commission  of  Utah  for  an  increase 
in   its  rental   rates. 

BOISE,  IDAHO.— The  Idaho  Power  Company 
has  begun  the  preliminary  work  of  building  an 
additional  high  tension  transmission  line  from 
its  generating  plant  at  Thousand  Springs  to 
Caldwell. 

MAGNA,  UTAH.— The  town  of  Magna  has 
just  inaugurated  its  new  twenty-two-mile  street 
lighting  system,  which  was  the  occasion  of  a 
celebration  including  a  banquet,  at  which  the 
commissioners  of  Salt  Lake  county  were  the 
principal    speakers. 

RUPERT,  IDAHO.  —  The  engineering  and 
maintenance  of  the  seven  pumping  stations  on 
the  north  side  of  the  irrigation  district  were 
recently  taken  over  by  the  Rupert  Electric  Com- 
pany. Hitherto  the  work  was  handled  from  Bur- 
ley.     A  day  and  night  service  is  maintained. 

SALT  LAKE  CITY,  UTAH.— According  to 
Ralph  R.  Woolley,  hydraulic  engineer  of  the 
water  resources  branch  of  the  U.  9.  Geological 
Survey,  there  is  a  splendid  chance  that  congress 
will  favorably  consider  the  Western  reclamation 
bill  for  $260,000,000  for  irrigation  in  the  West- 
em  states. 

SALT  LAKE  CITY,  UTAH.— Members  of  the 
congressional  committee  who  recently  inspected 
the  proposed  project  of  the  constmction  of  the 
American  Falls  reservoir,  for  the  irrigation  of 
1,000,000  acres  of  land,  were  favorably  im- 
pressed with  the  possibilities,  and  the  outlook  is 
exceedingly  encouraging.  Irrigation  companies 
have  contracted  for  a  large  portion  of  the  water 
which    will   be   impounded. 


VIRGINIA  CITY.  NEV.— By  virtue  of  an 
order  from  the  U.  S.  Reclamation  Service  the 
Nevada  Valleys  Power  Company  cannot  further 
furnish  power  to  Hazen,  Toy,  Toulin,  Rochester, 
Packard  and  Mill  City,  all  the  available  power 
being  required  to  supply  the  needs  of  Fallon, 
which  has  prior  rights  under  an  old  contract 
with    the   government. 

CARSON  CITY.  NEV.— The  Truckee  River 
General  Electric  Company  has  applied  for  au- 
thority to  discontinue  its  electric  transmission 
line  from  Bluestone  Mine  Station  to  Pine  Grove. 
Protests  have  been  made  by  consumers  and  a 
hearing  will  be  held  before  the  Public  Service 
Commission  on   September  7. 

SALT  LAKE  CITY.  UTAH.— It  has  been  offi- 
cially announced  by  the  local  representative  of 
the  International  Brotherhood  of  Electrical 
Workers  that  their  strike  in  Salt  Lake  City 
and  Ogden  is  over.  The  vote  to  strike  was 
taken  January  13th  and  the  vote  to  declare  off 
the  strike  was  taken  August  16th. 

SOLDIER  SUMMIT,  UTAH.— The  Utah  Power 
&  Light  Company  is  extending  service  to  a 
number  of  new  homes  in  Soldier  Summit,  which 
is  a  new  railroad  town  on  the  D.  &  R.  G.  The 
D.  &  R.  G.  railroad  company  is  to  build  a  40- 
room  addition  to  the  hotel  and  also  construct  50 
additional  cottages,  in  addition  to  the  homes 
which  have  already  been  built  to  take  care  of 
the  families  of  men  who  have  been  permanently 
assigned  here. 

SALT  LAKE  CITY,  UTAH.— Extension  of 
Salt  Lake's  "whiteway"  on  Main  Street  to 
State.  Broadway  and  Fourth  Streets  has  been 
definitely  put  into  effect  by  the  city  commission 
creating  three  new  lighting  districts.  Petitions 
requesting  the  creation  of  the  new  lighting  dis- 
tricts were  filed  with  the  city  commission  early 
in  May,  and  were  referred  to  the  legal  and  engi- 
neering departments.  The  creating  of  the  new 
districts   is  the  outcome  of  these  petitions. 

RENO,  NEV. — To  assure  permanent  relief  to 
the  water  users  of  western  Nevada  dependent 
upon  the  Lake  Tahoe  storage,  and  to  bring 
about  reclamation  of  at  least  50,000  additional 
acres  in  this  section.  Governor  E.  D.  Boyle  and 
State  Engineer  Scrugham  have  proposed  to  the 
reclamation  service  that  a  large  storage  reser- 
voir be  constructed  near  Reno  to  conserve  the 
flood  waters  of  the  Truckee  river.  Cost  of  the 
reservoir  and  main  canal  system  is  estimated 
at  $2,000,000. 

SALT  LAKE  CITY,  UTAH.— There  appears 
to  be  considerable  likelihood  that  an  irrigation 
company  will  be  organized  to  provide  water  for 
the  district  of  30,000  acres  south  and  west  of 
Utah  Lake,  thereby  increasing  the  production 
of  one  of  the  most  fertile  areas  in  the  state 
of  Utah  and  one  easily  susceptible  of  irrigation. 
The  plans  would  require  the  abandonment  of 
the  present  pumping  plant  of  the  Mosida  project, 
and  the  installation  of  another  electrically  op- 
erated pumping  plant  south  of  Pelican  point, 
on  the  west  shore  of  Utah   lake. 

SALT  LAKE  CITY,  UTAH.— Appeal  has  been 
taken  by  the  Telluride  Power  Company  from  the 
decision  of  the  state  engineer,  refusing,  to  grant 
further  extension  of  time  to  the  company  to 
make  proof  of  appropriation  of  40  second-feet 
of  water  from  Beaver  river.  The  case  will  be  . 
tried  in  the  court  of  the  Fifth  judicial  district. 
Proof  was  made  that  expenditures  of  $30,000 
had  been  incurred  in  1918  and  $25,000  in  1919. 
It  was  urged  that  two  years'  additional  time 
would  be  required  to  conclude  the  power  devel- 
opment, and  an  indefinite  extension  of  time  in 
which  to  prove  up  on  the  application  as  orig- 
inally  filed,    was   asked. 

MURRAY.  UTAH.— Utah's  first  zinc  smelter, 
now  nearing  completion  at  the  station  known 
as  Fireside,  about  a  mile  north  of  Murray,  will 
begin  operations  about  October  1st  by  the  Utah 
Zinc  Company,  which  is  constructing  the  smelter 
at  a  cost  of  $150,000.  This  smelter  will  have 
an  initial  connected  load  of  200  hp. 
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Being  a  little  sunbeam  is  a  regular  career  if  you  give  it  some 
serious  thought.     Says  a  contemporary: 

"IMake  one  person  happy  each  day  and  in  forty  years  you 
have  made  14,600  human  beings  happy  for  a  little  time  at 
least." 

That  is  all  very  well,  but  we  believe  in  large-scale  production 
and  modem  efficiency  if  you  are  going  into  the  business  at  all. 
For  instance,  if  you  fall  backwards  into  the  street  car  every 
morning  as  you  start  for  work,  you  can  make  a  whole  car  full 
of  people  happy  at  one  fell  swoop.  If  you  put  your  coat  on 
backwards  when  you  go  out  to  lunch  at  noon  you  can  provide 
wholesome  amusement  for  the  pedestrians  on  several  city 
blocks;  in  fact,  if  you  use  your  imagination  and  ingenuity  you 
can  bring  up  the  total  of  your  victims  to  far  more  than  14,600 
human  beings  in  a  year. 

Big  business  is  at  it  again.  The  Railroad  Commission  records 
an  application  by  the  two  owners  of  a  water  plant  in  Orange 
county,  to  increase  the  rate  they  are  charging  their  one 
consumer  for  domestic  and  irrigation  water. 

A  whistling  locomotive  is  not  merely  making  itself  conspicu- 
ous.   Every  little  whistle  has  a  meaning  all  its  own,  thus: 

One  short,  sharp  blast  while  train  is  running — the  simplest  of  all  signals 
and  the  most  alarming.  It  is  addressed  to  the  trainmen  and  means,  "Apply 
hand  brakes.  Help  me  stop."  It  is  given  when  the  airbrakes  fail,  and 
with  the  perfection  of  modern  airbrakes  is  seldom  heard. 
Two  long  blasts — "Release  the  brakes  and  thank  you."  This  also  is  ad- 
dressed to  trainmen. 

One  long  blast  followed  by  three  short  ones — Addressed  to  flagman  on  rear 
of  train  and  says,  "Go  back  along  the  track  and  protect  this  train  so  long 
as  we  are  standing  here." 

Three  long  blasts — If  given  while  train  is  in  operation  this  means  that 
the   train   has   parted. 

Two  short  blasts — This  familiar  signal  from  the  engineer  is  an  acknowl- 
edgment of  some  signal  that  has  been  given  for  his  benefit.  It  corresponds 
to   "I   got   you,   Steve." 

Three  short  blasts  while  train  is  standing — "I'm  going  to  back  up." 
Four  short  blasts — This  is  the  engineer's  method  of  a-sking  for  instructions 
or  calling  for  necessary  signals. 

One  long  followed  by  two  short  blasts — This  calls  the  attention  of  yard 
engines  of  extra  trains  waiting  on  sidings  to  the  fact  that  signals  are 
being  carried  indicating  that  another  section  is  following.  Unless  a  reply 
is  received  that  the  signal  is  understood  the  engineer  will  stop  his  train 
and  find  the  reason  why.  Two  toots  will  satisfy  him  on  the  subject  and 
nothing  else. 

Two  long  whistles  followed  by  two  short — Given  while  approaching  public 

crossings  at  grade  and  means  "Stop,  look   and  listen,   please." 

Three  long  whistles — Given  when  approaching  stations,   junctions,  railroad 

crossings  at  grade  and  mail  cranes  located  between  stations. 

Two  short  blasts  three  times — This  means  that  the  airbrakes  are  sticking 

and  the  engineer  wants  the  train  crew  to  investigate. 

Two  shorts  and  one  long — Used  where  there  are  two  or  more  engines  on 

a  train  as  a  signal  to  transfer  air  control  from  one  locomotive  to  another. 

Two  short  blasts  repeated  -Addressed  to  englneman  on  second  engine  and 

Is   a  request  that   he   assist   in   recharging   air. 

A    succession    of    short    whistles — This    is    addressed    usually    to    cattle    on 

the  track.     It  means  " !!!  ? !" 


A  new  scientific  law  has  been  discovered  by  the  ex-president 
of  Johns  Hopkins.  It  is  as  follows:  "In  any  discussion,  the 
heat  evolved  varies  inversely  with  the  knowledge  displayed." 
A  writer  on  the  subject  continues: 

"Expressed  as  a  formula,  this  law  takes  the  form  K  equals 
C-K,  in  which  C  is  a  constant,  the  value  of  which  depends 
upon  the  units  used  for  H  and  K. 

"In  order  to  determine  the  value  of  C,  I  recently  performed, 
with  the  help  of  the  Professor  of  Heating  and  Ventilation  and 
the  Professor  of  Political  Science,  an  experiment  on  two 
speakers  at  a  debate  on  the  League  of  Nations.  The  heat 
evolved  was  determined  by  directing  a  measured  quantity  of 
air  at  a  given  temperature  against  the  speakers  and  noting 
its  increase  in  temperature;  the  knowledge  displayed  was 
detennined  by  the  Professor  of  Political  Science. 

"As  a  result  of  this  experiment,  I  am  able  to  announce  that 
when  the  heat  units  are  expressed  in  B.t.u.  and  the  units  of 
knowledge  in  ounces,  the  value  of  C  becomes  1.  Applications 
are  simple.  It  is  estimated  that  a  million  B.t.u.'s  are  evolved 
in  the  course  of  one  afternoon  of  debate  in  the  United  States 
Senate.  Substituting  this  value  in  the  above  equation,  the 
value  of  K  becomes  one  one-millionth  of  an  ounce." 


Electrical  phenomena  accompanying  a  severe  dust  stoitn 
in  the  Middle  West  are  reported  in  a  newspaper  as  follows: 

"Barbed  wire  fences  became  charged  and  one,  in  an  authen- 
ticated instance,  set  fire  to  dry  grass  and  caused  a  prairie  fire. 
"A  dog  chained  to  a  wire  clothes  line  set  up  a  prolonged  howl- 
ing and  when  its  master  tried  to  unsnap  the  chain  he  got 
such  a  shock  as  to  reveal  unmistakably  the  cause  of  the 
canine's  woe. 

"Balls  of  fire,  according  to  cattlemen,  foiTned  on  the  tips  of 
the  cattle's  horns.  A  country  ranchman  reported  driving  a 
bunch  of  cattle  through  the  storm  at  night  with  the  cattle 
furnishing  a  continuous  display. 

"Automobiles  on  highways  in  the  western  part  of  the  state 
halted  without  explanation.  Batteries  in  many  instances  were 
burned  out  and  persons  touching  metal  parts  received  shocks. 
"An  electrician  got  his  automobile  going  as  usual  by  letting 
a  wire  trail  behind  the  car  which  grounded  the  charge. 
"Cooking  utensils  on  stoves  became  so  highly  charged  that 
house^^'ives  had  to  use  flatiron  holders  or  gloves  to  avoid  a 
shock." 
Never  a  dull  moment  in  very  dry  districts  like  this. 


The  force  of  habit  is  sometimes  a  very  present  help  in  time    i 
of  trouble,  especially  if  the  trouble  is  of  such  a  violent  nature 
as  to  shake  one's  presence  of  mind.    The  perfect  example  of 
"business  as  usual"  is  the  hero  of  the  following  story.    There    i 
had  been  a  bad  train  wreck,  and  on  the  relief  train  rushed  to 
the  assistance  of  the  injured  passengers  was  the  bi'isk  and    [ 
inevitable  reporter.     The  first  person  he  saw  as  he  made  his   j 
way  towards  the  wreckage  was  a  man   sitting  in  the  road 
with  his  back  to  a  fence.     He  had  a  black  eye,  his  face  was 
somewhat  scratched,  and  his  clothes  were  badly  torn — but  he 
was  entirely  calm. 

The   reporter  jumped   to   the   side   of   the   man   against   the   ^ 
fence.    "How  many  hurt  ? "  he  asked  of  the  prostrate  one. 

"Haven't  heard  of  anybody  being  hurt,"  said  the  battered 
person. 

"What  was  the  cause  of  the  wreck?" 

"Wreck?     Haven't  heard  of  any  wreck." 

"You  haven't  heard  of  any  wreck?  Who  are  you,  anyhow?" 
"Well,  young  man,  I  don't  know  that  that's  any  of  your  busi- 
ness, but  I  am  the  claim-agent  of  this  road." 


Devotion  to  duty  has  a  touching  exponent  in  the  prominent 
delegate  to  an  electrical  convention  who  met  with  an  automo- 
bile accident,  but  pulled  himself  together  the  following  day 
and  appeared  in  three  sections. 
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V.V."  Fittings 

TWO   TYPES   IN   ONE 


THE  ever-increasing  demands  for  electricity  and  the  wide- 
spread use  of  power  by  our  western  industries  means 
that  there  will  be  a  more  univei'sal  demand  for  fittings  of 
the  highest  type.  They  must  measure  up  in  every  way  to  the 
standards  that  are  set  for  western  electrical  development. 


TYPE  "1" 
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The    same   Fitting  with  covers    in 
reversed  position — two  types  in  one 

TYPE  "L" 


TYPE  "T' 


TYPE  "LFB" 
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The    same   Fitting    again  with  covers 
in  reversed  position— two  types  in  one 


Covers  on  two  sides — front  and 
back — again  two    types  in   one 

TYPE  "L45" 


V.  V.Type  "L"  has  two  covers,  one  right  and  one 
left— so  again  we  have — two  types  in  one 


Type  "L45"  also  has  covers  on  right  and  left  hand  sides- 
and  again  we  have — two  types  in  one 


FIVE  TYPES  OF  V.V.  FITTINGS  WITH  THE  STRAIGHT 
PULL  WIRING  FEATURE— LARGE  WIRING  SPACE  AND 
THE  ADVANTAGE  OF  TWO  TYPES  IN  ONE 

When  you  choose  your  Conduit  Fittings  today,  there  is  a  whole  lot  of  satisfaction 
in  knowing  that  you  can  buy  material  to  do  your  jobs  right  and  without  delay. 
V.  V.  Fittings  cost  no  more  and  give  a  three-fold  satisfaction. 

TRY  THEM  ON  YOUR  NEXT  JOB 
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The  Eternal  Question  of  Private  versus  Public  Ownership 

An  Editorial 


The  necessity  of  municipally  owned  power 
plants  as  well  as  privately  owned  power  plants 
rendering  their  accounts  to  the  public  in  a  standard 
form  becomes  daily  more  emphatic.  The  Journal  of 
Electricity,  at  the  recent  Pasadena  Convention  of  the 
National  Electric  Light  Association,  was  commended 
in  the  highest  terms  for  its  national  questionnaii'e 
published  in  its  issue  of  May  15th  concerning  defi- 
nite reports  from  the  forty-eight  states  of  the  Union 
in  regard  to  this  important  point.  This  commenda- 
tion, coming  as  it  did  from  the  Public  Policy  Com- 
mittee of  that  great  Association,  adds  emphasis  to 
this  necessity  of  the  hour. 

That  certain  citizens  of  towns  having  munici- 
pally owned  street  car  or  lighting  and  power  systems 
are  suspicious  of  the  ability  of  that  system  to  earn 
a  fair  return  on  the  money  that  they  as  citizens  have 
invested,  is  evidenced  by  the  attitude  of  the  daily 
press  in  those  cities.  Scathing  editorials  have  ap- 
peared in  Seattle,  San  Francisco  and  Los  Angeles 
papers  questioning  the  balance  sheets  and  reports 
given  out  by  the  municipal  officials  regarding  the 
earnings  and  expenses  of  the  municipal  systems  in 
those  towns.  An  editorial  recently  appeared  in  the 
Seattle  Post  Intelligencer  entitled  "Why  Not  Be 
Truthful?"  which  indicted  the  Seattle  Lighting  Bu- 
reau on  the  ground  that  its  previous  reports  to  the 
public  had  indicated  no  deficit  and  therefore  no 
necessity  for  the  present  raise  in  rates.  The  Munici- 
pal Railway  of  San  Francisco  is  accused  of  giving  a 
false  impression  of  its  prosperity  through  a  failure 
to  include  certain  items  in  its  fiscal  statement  which 
are  required  by  the  law  of  the  privately  owned  com- 
pany. In  calling  attention  to  these  things  the 
Journal  of  Electricity  does  not  wish  to  impugn  the 
character  of  the  respective  city  departments  but 
merely  to  bring  before  its  readers  the  necessity  for 
an  equal  basis  of  comparison. 

This  journal  has  in  the  past  had  little  to  say 
regarding  the  relative  merits  of  privately  owned 
as  opposed  to  municipally  owned  power  plants,  but 
insofar  as  standardized  forms  of  keeping  accounts 
and  a  just  and  leasonable  comparison  of  statistics  of 
operation  are  concerned  it  has  been  most  emphatic  in 
past  issues ;  and  now  again  wishes  to  place  itself  on 
record  as  urging  all  sides  to  the  issue,  in  a  spirit  of 


fair  play,  to  get  together  on  some  common  basis  of 
comparison  of  costs.  The  most  direct  and  simple 
method  would  seem  to  be  to  empower  the  regulating 
commissions  of  the  various  commonwealths  to  super- 
intend such  standard  forms  of  accounts,  both  for 
municipally  owned  as  well  as  privately  owned 
systems,  as  are  required  for  privately  owned  utili- 
ties, and  in  a  measure  has  been  acquiesced  in  by  the 
municipally  owned  utilities  in  California  under  the 
guidance  of  the  California  State  Railroad  Com- 
mission. 

Without  certain  standardized  comparisons,  cam- 
ouflage and  all  sorts  of  subterfuges  become  possible, 
and  misrepresentation  of  facts  to  the  public  should 
not  for  a  minute  be  tolerated.  Take  for  instance, 
some  of  the  particular  points  at  issue  that  become 
confused  where  no  standard  of  comparison  is  pos- 
sible. Even  though  a  municipality  could  show  a 
lower  rate  per  kilowatt-hour  to  the  consumer  than 
that  charged  by  a  private  utility,  the  question  of 
sei-vice  in  territories  surrounding  the  city  and  upon 
which  the  city  depends,  must  also  be  taken  into  con- 
sideration. In  practically  all  our  cities  in  the  West 
the  prosperity  of  these  centers  of  population  depends 
upon  the  production  of  the  surrounding  country,  and 
the  production  of  the  surrounding  country  depends 
largely  upon  the  service  rendered  by  the  power  com- 
pany. The  grocer,  the  lumberman  and  others  might 
save  a  few  dollars  per  month  on  account  of  a  lower 
electric  rate  within  a  municipally  operated  territory, 
assuming  that  a  lower  rate  were  possible  under  mu- 
nicipal operation;  but  unless  the  territory  outside 
that  city  were  served  with  power  sufficient  to  con- 
tinue its  development  those  same  business  interests 
would  sufl'er  a  loss  in  far  greater  amount  of  income 
from  this  outside  business  than  they  would  gain  in 
the  saving  of  power. 

Take  another  point  that  is  well  worth  consid- 
ering :  In  the  commonwealth  of  California  a  corpora- 
tion tax  of  5.6%  is  now  being  paid  by  a  private 
utility  that  is  not  being  paid  by  the  municipally 
owned  utility.     As    a    consequence,    as    municipally 


Western   climate    means    good    working   weather    for   twelve 
months  of  the  year. 

FORWARD  WESTERN  INDUSTRY! 


254 


JOURNAL     OF     ELECTRICITY 


[Vol.  45— No.  6 


owned  power  plants  continue  to  increase  the  tax  will 
automatically  fall  upon  the  rural  districts  in  com- 
munities not  served  by  municipally  owned  plants. 
A  municipality  owning  its  utility  by  reason  of  not 
paying  this  coiiDoration  tax,  can  reduce  its  rates  to 
the  consumer  within  that  municipality  and  this  addi- 
tional burden  will  be  loaded  upon  the  farmers  and 
communities  being  served  by  private  utilities.  As 
statistics  show  that  one  farm  at  the  present  time  is 
supporting  two  families  in  town,  it  would  seem  that 
the  farmer  is  now  doing  his  part  without  assuming 
this  additional  burden  which  is  without  justification. 

If  the  city  of  Los  Angeles  wishes  to  sell  power 
to  the  Goodyear  Rubber  Company  at  a  figure  so  low 
that  no  one  else  can  outbid  her  in  order  that  she 
may  land  this  industry,  surely  no  one  else  will  deny 
her  the  right  to  subsidize  industry ;  but  at  the  same 
time  it  is  not  fair  to  camouflage  the  issue  and  make 
it  appear  that  this  power  is  being  sold  at  a  profit 
and  thus  compromise  privately  owned  power  com- 
panies serving  similar  communities  in  the  West. 

Many  other  specific  instances  may  be  cited  in 
comparisons  of  this  nature,  but  the  main  point  that 
it  is  desired  to  drive  home  in  this  editorial  is  that 
by  all  means  a  standardized  system  of  accounting, 
equitable  to  both  privately  owned  and  municipally 
owned  utilities  under  the  direction  of  a  state  regula- 
tory body,  is  beyond  the  question  of  a  doubt  the 
fairest  way  to  procure  unbiased  and  sane  information 
on  this  subject,  and  it  is  to  be  hoped  that  all  parties 
to  the  issue  will  join  in  this  movement,  voiced  by  the 
Journal  of  Electricity  in  its  issue  of  May  15th,  and 
see  to  it  that  proper  laws  be  instituted  in  the  various 
commonwealths  of  the  country  to  bring  about  this 
much  desired  status  of  affairs. 


The  program  of  the  Northwest  Electric  Light 
and  Power  Association's  convention,  recently  held  in 
p  , ,.  .,  ,  Spokane,  Wash.,  containing  as  it 

th*  n*  ^1^"       t     did  two  addresses  before  the  pub- 
f  th    W    t  '^^'  ^^^  ^'^  ^^^  citizens  of  Spokane 

and  the  other  to  the  Spokane 
Advertising  Men's  Club,  brings  forcibly  to  mind  the 
necessity  of  telling  the  public  the  big  part  that  has 
been  played  in  the  development  of  the  West  by  the 
electrical  industry.  The  report  of  the  Water  Power 
Development  Committee  presented  at  the  Pasadena 
Convention  of  the  N.  E.  L.  A.  and  printed  in  full  in 
the  May  15th  issue  of  the  JoiuTial  of  Electricity 
should  be  studied  by  every  member  of  the  electrical 
industry  and  the  facts  contained  therein  presented 
to  the  general  public  at  evei-y  available  opportunity. 
The  romance  of  the  daring  projects  conceived  and 
put  into  operation  by  the  engineers  of  the  West 
should  be  brought  out,  and  the  confidence  that  the 
men  of  the  electrical  industry  have  in  the  future  of 
the  West,  should  be  shown  by  telling  of  the  vast 
sums  of  money  which  they  are  preparing  to  spend 
in  hydroelectric  construction  in  the  next  decade. 
Picture  to  the  public  the  huge  industrial  centers 
which  will  spring  up  in  the  West  as  the  result  of  the 
great  blocks  of  cheap  power  available,  contrasting 
this  with  conditions  in  the  East,  where  plants  are 


now  facing  the  rising  cost  of  fuel  oil  and  coal.  Vis- 
ualize the  benefits  which  the  West  is  to  receive  from 
these  great  projects  and  bring  home  forcibly  the 
idea  that  the  development  of  the  West  is  coincident 
with  the  development  of  its  hydroelectric  resources. 
Sell  the  idea  to  the  public  so  that  when  their  coopera- 
tion is  needed  it  will  be  readily  given. 


Optimism  Over 
New  Industries 
For  the  West 


The  Journal  of  Electricity,  the  exponent  of  the 
West,  cannot  refrain  in  passing  from  commenting 
upon  the  optimism  that  prevails 
throughout  the  West  over  the 
advent  of  new  industries  and  the 
outlook  for  the  future.  Perhaps 
no  single  incident  has  brought  this  thought  more 
before  the  analytical  mind  of  the  public  than  that  of 
the  recent  increase  of  freight  rates  and  its  possible 
effect  upon  the  West.  Slowly  but  surely  the  convic- 
tion grows  that  these  increases  will  tend  emphat- 
ically to  give  impetus  to  new  industries  throughout 
the  West.  Raw  products  at  home  will  be  manufac- 
tured into  the  finished  product  or  shipped  East  or 
across  the  Pacific  to  Oriental  and  Pan-Pacific  ports 
in  the  finished  form  in  order  to  save  in  the  cost  of 
production. 

Fundamentally,  too,  the  conviction  grows  that 
industry  has  a  brilliant  outlook  in  the  West  due  to 
the  vast  possibilities  of  hydroelectric  development, 
70%  of  the  nation's  undeveloped  water  power  being 
located  west  of  the  Rockies.  The  excess  of  raw 
products  prevailing  throughout  the  West  also  adds 
impetus  to  possible  new  industries.  Add  to  this  a 
climate  that  makes  possible  a  number  of  working 
days  combined  with  housing  conditions  of  the  best 
type  and  a  labor  market  at  least  no  worse  than  else- 
where, and  there  are  sufficient  reasons  to  convince 
those  who  know,  that  never  before  in  its  history  was 
the  outlook  better  in  the  West  for  the  early  advent 
of  new  and  important  industries. 


In  our  last  issue  there  appeared  an  account  of  a 

drive  for  three  and  a  half  million  dollar  sales  for 

^      -  TTT    .  the  Great  Western  Power  Com- 

Great  Western  mu         i        i-  4-     ^ 

p        ,  p  ,     pany.     The    mterestmg   part   of 

„     J  a  1  ^^^^    situation   is   the   fact   that 

although  this  company  has  in  the 
past  made  little  effort  to  market  local  securities 
practically  the  entire  issue  will  be  sold  in  central 
California.  The  people  of  this  district  are  each  day 
becoming  more  and  more  convinced  of  the  fact  that 
the  state  itself  will  progress  no  faster  than  its  hydro- 
electric development,  and  as  a  consequence  these 
great  utility  companies  with  stock  securities  offer 
one  of  the  soundest  investments  on  the  market 
today,  and  there  is  great  confidence  that  the  regu- 
lating commission  is  being  backed  up  by  the  people 
themselves,  in  the  thought  that  these  utility  com- 
panies, closely  guarded  and  regulated  as  to  efficiency 
and  rate-granting  authority  by  public  commissions, 
should,  when  faithfully  performing  their  duties,  be 
given  a  wholesome  and  genei'ous  treatment. . 
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The    growing   tendency    in    the    West    looking 
toward    the    uses    of    higher    voltages    makes    im- 
perative research  work  connected 
with  transformer  oils.    That  one 


Research  Work 


Needed  on 
Ti-ansf  ormer  Oils 


company  has  already  placed  an 
order  for  transformers  with  a 
voltage  capacity  of  220,000  makes  this  need  even 
more  emphatic.  The  dielectric  strength,  viscosity 
and  other  qualities  of  transformer  oils  should  be 
given  unusual  study,  since  upon  the  efficient  opera- 
tion of  these  auxiliaries  for  transformer  service 
will  depend  much  of  the  future  of  high  voltage  trans- 
mission. It  is  to  be  hoped  that  research  along  these 
lines  will  be  undertaken  by  both  the  American  Insti- 
tute of  Electrical  Engineers  in  its  western  sections 
as  well  as  the  Engineering  Committee  of  the  Pacific 
Division  of  the  National  Electric  Light  Association. 


Several  successive  dry  years  have  brought  the 

state  of  Montana  face  to  face  with  the  realization 

.        .  that  its  agricultural  prosperity  is 

ec  no  dependent,  as  is  that  of  so  many 

Pumping  Survey      ^^^^^.  ^.^^^..^^^  ^^  ^^^  ^^^^^  ^p^^ 

in  Montana  inigation.    As  in  other  districts 

of  the  West,  also,  this  means  gravity  irrigation  sup- 
plemented by  electric  pumping,  a  condition  which  has 
made  the  agricultural  load  of  the  West  one  of  such 
primary  importance.  So  pressing  is  the  condition  in 
Montana  at  the  present  time,  that  the  Public  Service 
Commission  of  that  state  is  setting  aside  all  work 
that  it  can  in  order  to  make  an  irrigation  survey  of 
the  state  which  shall  be  the  basis  for  a  state  and 
national  appropriation  next  year  to  cover  irrigation 
needs.  Montana  already  is  one  of  the  foremost  users 
of  electricity  through  its  mines  and  the  railway  elec- 
trification in  which  it  has  been  a  pioneer — and  pres- 
ent indications  are  that  it  will  soon  take  its  place 
among  the  agricultural  centers  as  well. 


The  Insistent 
Search  For 
New  Fuel 


The  vital  question  of  the  shortage  of  fuel  oil  and 
coal  which  is  now  of  nation-wide  interest  is  bringing 
about  economies  in  the  saving  of 
fuel  which  were  unthought-of  a 
few  years  ago.  The  convention 
of  the  Northwest  Electric  Light 
&  Power  Association  recently  held  at  Spokane, 
Washington,  brings  forcibly  to  mind  the  unique 
method  of  conserving  fuel  used  by  the  Washington 
Water  Power  Company's  steam  plant  at  Spokane 
where  for  some  months  the  excess  power  of  the  com- 
pany to  the  extent  of  5000  kw.  has  been  utilized  to 
heat  the  feed  water  for  this  plant.  Another  example 
of  the  insistent  search  for  new  fuel  is  seen  in  the 
news  dispatch  that  the  San  Joaquin  Light  and  Power 
Corporation  has  broken  the  ground  for  its  new 
natural  gas-burning  steam  plant  in  Kern  country 
near  Buttonwillow. 

Economies  in  steam  station  operating  practice 
on  the  Pacific  Coast  have  been  practiced  for  some 
time.  At  Seattle  the  municipal  plant  has  been 
equipped  to  operate  under  fuel  oil  supply,  but  the 
boilers  and  furnaces  have  been  placed  in  such  a  way 
that  an  easy  change-over  back  to  coal  may  be 
effected.    The  Puget  Sound  Power  and  Light  Com- 


pany has,  during  the  last  year  or  two,  been  making 
exhaustive  studies  in  the  subject  of  how  to  use  pul- 
verized coal  and  seems  now  well  on  the  way  to  suc- 
cessful results.  At  Portland  the  Northwestern  Elec- 
tric Company  has  made  use  of  a  steam  pressure 
approximating  250  lb.,  and  at  the  same  time  is  taking 
advantage  of  the  refuse  from  lumber  mills  by  the 
installation  of  a  hogged  fuel  plant  that  is  proving 
unusually  efficient  in  operation.  The  Portland  Rail- 
way Light  &  Power  Company  is  proving  equally  suc- 
cessful in  the  use  of  this  new  type  of  fuel. 

In  central  California  the  two  large  steam  power 
plants  of  the  Pacific  Gas  &  Electric  Company,  one  in 
Oakland  and  the  other  in  San  Francisco,  in  order  to 
improve,  have  installed  special  metering  facilities, 
thus  bettering  their  daily  operating  conditions  by 
economy  in  the  use  of  fuel  oil.  At  Bakersfield  the 
steam  power  plant  of  the  San  Joaquin  Light  &  Power 
Coi-poration  has  changed  over  entirely  to  operation 
by  natural  gas  which,  of  all  fuels,  proves  easiest  of 
application,  not  excepting  fuel  oil.  Farther  down  in 
the  south  in  the  Redondo  plant  of  the  Southern  Cali- 
fornia Edison  Company  a  complete  overhauling  of 
boiler  room  equipment  has  taken  place,  and  again 
at  the  Long  Beach  plant  of  this  company  the  installa- 
tion of  metering  facilities  has  materially  improved 
the  average  operating  efficiency. 

Over  in  Arizona  the  New  Cornelia  Copper  Com- 
pany at  Ajo  has,  by  means  of  the  installation  of 
automatic  regulators  for  fuel  oil  supply,  effected  the 
saving  of  from  3  to  4  per  cent  in  operating  economy, 
while  at  the  station  of  the  Arizona  Power  Company 
at  Phoenix,  Arizona,  the  high  records  in  fuel  oil  and 
boiler  efficiency  of  333.3  kw-hr.  generated  per  barrel 
of  oil  used  has  been  established. 

The  statement  made  by  the  Hon.  E.  0.  Edger- 
ton,  president  of  the  California  Railroad  Commission, 
before  the  N.  E.  L.  A.  Convention  in  Pasadena  last 
May,  that  power  companies  should  be  allowed  a 
bonus  for  increased  efficiency  in  their  plants  will  give 
the  power  companies  an  unusual  incentive  to  increase 
their  efficiency.  If  this  policy  is  adopted  by  the  regu- 
latory bodies  throughout  the  nation,  it  must  surely 
result  not  only  in  an  increased  efficiency  in  all  power 
companies  and  a  consequent  saving  of  fuel,  but  it  will 
lead  to  a  closer  study  of  the  problems  which  now 
confront  every  company  using  fuel  of  any  sort  in  the 
development  of  its  power. 


The  United  States  Chamber  of  Commerce  has 
taken  a  really  constructive  action  in  expressing  its 
opinion  of  a  compulsory  arbitra- 
Constructive  ^^^^  ^^  ^jj  ^g;^^^^,  troubles  which 

Action  on  the  ^^^^   ^^.jgg   jj^   i^ie   operation   of 

Labor  Problem        public  utilities.     The  recommen- 
dation, which  was  carried  by  a  vote  of  1,564  to  97, 

reads  as  follows: 

"The  committee  recommends  that  strikes  by  employes 
of  all  public  service  corporations  performing  public  service 
essential  to  the  lives,  health,  security,  comfort  and  well-being 
of  the  people  should  by  law  be  explicitly  prohibited." 


Industrial  development  means  a  new  market  in  the  West  for 
electrical   equipment.      ^^^^^^^  WESTERN  INDUSTRY! 
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It  was  further  recommended  that  suitable  tribunals 
be  created  by  law  to  adjudicate  differences  between 
employes  and  employers  and  that  the  decision  of 
such  tribunals  be  final  and  binding  upon  all  parties. 

This  action  is  a  refreshing  attempt  to  consider 
the  labor  problem  at  a  time  of  peace  and  in  the  inter- 
est of  its  permanent  solution,  other  than  as  the  mere 
settling  of  an  individual  situation.  The  electric  light 
and  power  industry  on  the  whole  has  not  been  both- 
ered with  labor  troubles,  and  in  general  the  spirit 
of  its  employes  has  been  one  of  cooperative  sei-vice 
which  in  itself  was  a  guarantee  against  strikes ;  but 
it  must  not  be  forgotten  that  labor  could  tie  up  a 
city  in  Biitish  Columbia  not  so  very  long  ago  so  that 
it  was  cut  off  from  light  and  transportation  for  sev- 
eral hours,  that  both  noiihern  and  southern  Califor- 
nia have  suffered  from  electrical  strikes  within  the 
last  ten  years,  and  that  the  entire  labor  situation  is 
at  the  present  time  in  a  state  of  more  or  less  restless 
uncertainty. 

It  is  all  very  well  for  the  power  company  to 
make  sure  that  it  is  in  the  right  and  then  win  what- 
ever strikes  may  occur  through  superior  staying 
powers  and  the  carefully  guarded  sympathy  of  the 
public — but  like  war,  it  is  better  not  to  have  a  strike 
than  to  win  one.  The  time  to  worry  about  mending 
the  roof  is  when  it  is  not  raining — and  the  labor 
problem  is  best  handled  when  it  is  not  acute.  What 
is  needed  on  the  labor  problem  is  a  little  constructive 
thinking  and  action  in  the  present  which  will  fore- 
stall trouble  in  the  future — and  in  this  the  United 
States  Chamber  of  Commerce  seems  to  be  taking  a 
lead  which  is  worth  following. 


Electric  Storage 
Batteries  in 
Driving-  Tunnels 


Much  interest  has  been  attracted  toward  the 
use  of  the  electric  locomotive  both  in  the  Hetch 
Hetchy  development  of-  the  city 
of  San  Francisco  and  in  the  driv- 
ing of  the  Kerckhoff  tunnel  of  the 
San  Joaquin  Light  &  Power  Cor- 
poration Particular  emphasis  may  be  placed  upon 
the  posf  ibilities  of  the  electric  storage  battery  and 
the  electric  locomotive  in  tunnel  driving  as  instanced 
in  the  recent  completion  of  the  San  Joaquin  develop- 
ment known  as  the  Kerckhoff  project.  Here  the 
tunnel  was  of  such  proportions  that  the  use  of  the 
steam  shovel  within  the  tunnel  found  its  first  appli- 
cation in  the  modern  driving  of  tunnels.  The  elec- 
tric locomotive  supplemented  the  steam  shovel  activ- 
ities by  carrying  the  burrowings  from  the  work  into 
and  out  of  the  long  tunnel  as  fast  as  the  shovel  could 
handle  it.  By  the  installation  of  the  storage  battery, 
however,  upon  the  locomotive,  certain  extended  uses 
of  the  locomotive  were  made  possible.  For  instance, 
in  the  overhaul  as  the  steam  shovel  progressed  in 
its  work  there  was  not  always  time  to  extend  the 
use  of  the  regular  trolley  system,  and  as  a  conse- 
quence the  storage  battery  proved  of  great  assist- 
ance. Indeed,  one  of  the  outstanding  features  of 
this  tunnel  development  proved  to  be  the  expedition 
with  which  material  was  taken  from  the  tunnel,  to 
which  the  electric  locomotive  and  the  use  of  the  stor- 
age battery  contributed  in  no  small  degree. 

In  view  of  the  large  hydroelectric  development 
now  going  on  in  the  West  and  the  possibility  of  ex- 
tended tunnel  driving,  the  storage  battery  vidll  un- 
questionably prove  of  increasing  helpfulness.    " 


WHAT  IS  HAPPENING 

in  the  Electrical  Industry  in  the  Northwest,  as 
brought  out  at  the  convention  of  the  Northwest 
Electric  Light  &  Power  Association  in  Spokane, 
will  be  featured  in  the  Northwest  Convention 
Echo  number  of  the  Journal  of  Electricity, 
October  1  st.  Full  reports  of  the  papers,  dis- 
cussion, entertainment,  will  serve  as  an  indis- 
pensable record  if  you  attended  convention, 
and  a  welcome  consolation  if  you  had  to  miss  it. 
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Ice  Making  in  the  San  Joaquin  Valley 

BY   J.    M.    BUSWELL 

(The  productivity  of  a  fertile  district  is  neutralized  unless  adequate  facilities  are  provided  for 
shipping  the  surplus  products  to  other  parts  of  the  country.  The  extensive  refrigeration  in- 
dustry which  makes  it  possible  for  the  East  to  enjoy  the  fruit  and  dairy  products  of  California 
is  here  described  by  the  general  inspector  of  the  San  Joaquin  Light  &  Power  Corporation,  who 
was  also  author  of  the  article  "Making  Ice  Cream  Electrically,"  which  appeared  unsigned  in 
the  August   15th  issue  of  the  Journal   of  Electricity. — The  Editor.) 


The  prosperity  of  the  community  depends  as 
much  on  its  ability  to  ship  out  its  product  success- 
fully as  on  its  ability  to  produce  it  successfully,  and 
ice  for  shipping  melons,  fresh  fruits,  grapes  and 
berries  is  equally  as  necessary  as  the  irrigating 
stream  because  it  at  once  widens  the  field  in  which 
the  product  can  be  distributed. 

In  a  great  agricultural  territory  such  as  the 
San  Joaquin  Valley,  electricity  and  the  equipment 
provided  for  its  utilization  are  required,  not  alone 
for  the  irrigation  of  the  vineyard  and  orchard,  and 


journey  ovei'land,  during  which  they  are  re-iced  as 
required,  at  El  Paso  and  other  points. 

The  list  of  shipments  over  long  distances  from 
the  San  Joaquin  Valley  includes  oranges,  grapefruit, 
lemons,  fancy  table  grapes,  plums,  peaches,  apricots, 
pears,  persimmons,  pomegranates,  nectarines,  figs, 
water  melons,  turkish  melons,  cantaloupes,  etc., 
some  shippers  having  their  entire  crop  contracted 
for  by  single  concerns  in  the  extreme  East,  while 
a  great  many  of  the  melon  shipments  go  north  into 
Oregon  and  Washington. 


400-hp.  motor  driving  duplex  ammonia  compressor  at  Fresno  Valley  Ice 
Plant.  This  was  the  second  of  four  units  installed.  To  the  left  is  a 
motor-driven    air    compressor. 

in  the  packing  house,  but  also  to  make  successful 
shipment  possible. 

Refrigeration  Cars  for  Fruit  Products 

The  largest  single  industrial  consumer  on  the 
system  of  the  San  Joaquin  Light  &  Power  Corpora- 
tion is  the  Valley  Ice  Company,  of  which  Mr.  J.  R. 
Erskine  is  general  manager,  and  which  operates  its 
largest  plant  at  Fresno,  one  at  Bakersfield  and 
another  at  Modesto.  The  bulk  of  the  product  is  used 
in  refrigerating  fruit  cai's. 

The  plants  are  located  on  the  railroad  main  lines, 
the  one  at  Fresno  lying  between  the  Southern  Pacific 
and  Santa  Fe  tracks,  where  they  closely  parallel 
each  other.  Sidings  from  each  have  been  constructed 
along  the  loading  rack  from  which  the  cakes  of  ice 
are  pushed  into  the  hoppers  of  the  refrigerating 
cars.  Whole  trains  of  these  cars  are  run  in  on  each 
side  of  the  rack. 

The  trains  of  empty  cars  are  shoved  in  on  both 
side  of  the  rack  at  once,  iced  for  precooling,  and 
then  taken  to  the  loading  stations  where  shippers 
have  ordered  cars.  After  being  loaded  with  fruit, 
melons,  etc.,  they  are  returned  and  re-iced  for  their 


An  old  picture  of  a  freezing  room,  showing  the  tilting  machine  in  the 
center  background  and  a  hand-operated  can  crane.  Note  the  brine  agi- 
tator belted  to  the  motor. 

Other  products  shipped  under  ice  from  the 
Valley  in  large  quantities  are  eggs,  butter  and  fresh 
meats,  requiring,  in  addition,  cold  storage  previous 
to  shipment. 

Electric  Drive 

The  Fi'esno  plant  of  the  Valley  Ice  Company, 
the  largest  plant  of  its  kind  in  the  West,  is  served 
from  the  main  60,000-volt  lines  of  the  San  Joaquin 
Light  &  Power  Corporation  thi'ough  a  separate  sub- 
station, on  the  premises,  equipped  with  a  bank  of 
3 — 667-kva.  Westinghouse  transformers  connected 
60,000-volt  star,  440-volt  delta,  with  a  spare  for 
emergency  use  and  to  permit  inspection,  etc.,  without 
interruption. 

The  plant  operates  the  followng  equipment: 

Two  400-hp.  All  is- Chalmers  400-volt,  three- 
phase,  60-cycle,  390  r.p.m.  wound  rotor  motors;  one 
500  hp.  Westinghouse  squirrel  cage  motor,  and  one 
100-hp.  wound  rotor  motor,  both  390  r.p.m.,  used  for 
driving  four  ammonia  compi'essors. 


Local  industries  mean  local  homes  and  local  home  appliances. 
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The  smaller  units  include  a  30-hp.  motor  driving 
the  conveyor  on  the  car-loading  rack  or  platform; 
four  15-hp.  motors  on  the  ice  drags  or  elevators  to 
the  platform ;  a  3-hp.  motor  on  the  hoist  in  the  stor- 
age house;  five  TVo-hp.  motors  driving  ice  tank 
(brine)  agitators ;  two  10-hp.  motors  on  the  air  com- 
pressors fuiTiishing  air  for  can  pullers,  etc.;  four 
20-hp.  motors  on  pumps  for  the  water  supply;  a 
20-hp.  motor  on  the  positive  blower  for  air  for 
"clear  ice"  air  jet  agitators;  and  two  5-hp.  motors, 
one  for  the  shop  and  one  for  a  car  gypsy  or  winch  for 
moving  cars  on  the  siding  in  the  absence  of  switch 
engines  when  loading  ice  for  shipment  at  the  door  of 
the  storage  warehouse — 1660.5  hp.  in  motors  in  all. 

Refrigeration  Process 

There  are  5326  ice-making  cans  in  which  are 
frozen  300-lb.  cakes  requiring  32  hours  freezing,  the 
regular  "can  system"  being  used.  These  cans  are 
filled  in  place  in  the  freezing  tank,  through  automatic 
can  fillers  which  shut  off  the  water  when  the  cans 
are  filled  to  the  proper  height.  The  water  is  pumped 
from  private  wells  on  the  premises. 

The  sides  and  bottoms  of  the  cans,  during  freez- 
ing, are  surrounded  in  the  tanks  by  brine  which  is 
kept  circulated  between  the  cans  and  the  ammonia- 
expansion  coils,  also  submerged  in  the  tanks,  so  as 
to  extract  the  heat  from  the  water  in  the  cans,  allow- 
ing it  to  freeze,  while  the  heat  is  transmitted  by  the 
brine  to  the  ammonia  coils  where,  in  expanding 
(evaporating)  from  ammonia  liquid  under  pressure 
to  ammonia  gas  at  reduced  pressure,  the  heat  is 
absorbed. 

The  temperature  of  the  brine  in  the  tank  is 
maintained  at  from  8  to  12°  F. 

The  tops  of  the  cans  are  each  covered  by  heavy 
blocks  which,  when  all  are  in  place,  form  a  complete 
cover  over  the  whole  tank  during  freezing. 

Part  of  the  plant  is  equipped  with  "clear-ice" 
making  equipment  which  consists  of  air  agitators 
placed  in  each  can  to  agitate  the  water  while  freez- 
ing, thereby  producing  clear,  crystal  ice,  which  is 
easily  obtained,  the  water  here  being  exceptionally 
pure. 

The  largest  portion  of  the  ice  made  is  called 
"white"  ice,  used  for  refrigerating  railroad  cars,  and 
is  made  from  the  same  water  as  is  used  for  making 
clear  ice,  but  the  product  is  "white"  on  account  of 
the  air  being  frozen  in,  instead  of  being  liberated  by 
the  air  jet  agitators. 

The  pipes  are  then  withdrawn  at  the  proper 
time  and  when  freezing  is  nearly  complete  all  impuri- 
ties are  left  in  the  small  remaining  amount  of  un- 
frozen water.  This  is  removed  and  the  crevice  filled 
■with  fresh  water  which  is  allowed  to  freeze  in. 

The  cans  are  then  lifted  out,  four  at  a  time,  by 
traveling,  compressed-air,  direct-acting  hoists  or 
rams,  two  of  these  (each  lifting  two  cans)  being 
mounted  on  cross  travelers  of  a  bridge  or  crane 
which  travels  the  length  of  the  tank. 

When  the  cans  are  raised  to  the  proper  position, 
the  air  is  automatically  shut  off  and  the  crane  is 
moved  to  the  end  of  the  tank.  The  cans  are  lowered 
into  warm  water  to  melt  enough  next  to  the  surface 


to  loosen  the  cakes  and  are  then  raised,  moved  over, 
and  lowered  into  tilting  machines.  Each  of  these 
takes  two  cans  and  turns  them  nearly  upside  down, 
so  that  the  cakes  slide  out  into  inclined  troughs  and 
pass  through  trap  doors  into  the  storage  room.  In 
this  room,  which  is  kept  at  a  temperature  of  26°  F., 
the  ice  is  stored  until  wanted. 

Loading  Cars 

From  this  storage,  delivery  is  made  to  trucks 
for  city  wholesale  delivery,  to  cars  for  shipment,  and 
to  an  elevator  which  carries  the  cakes  to  the  long 
loading  I'ack  where  they  are  picked  up  by  a  conveyor 
and  cai'ried  along  the  rack,  where  men  are  stationed 
with  hooks  and  picks.  Those  with  hooks  jerk  the 
cakes  off  the  conveyor  as  required,  causing  them  to 
slide  off  to  the  scuttles  or  hatches  on  top  of  the  re- 
frigerator cars ;  the  men  with  the  picks  jab  the  cakes 
as  they  go  down  so  as  to  break  them,  exposing  more 
surface  to  the  air  in  the  car  for  refrigeration. 

Twenty  cars  can  be  run  in  on  each  side  of  this 
rack  and  loaded  in  3.5  hours  and,  as  each  siding  is 
open,  loading  can  be  accomplished  continuously. 

Nine  thousand  cars  will  be  loaded  in  this  way 
from  the  Fresno  plant  this  yeai-,  requiring  100,000 
tons  of  ice  and  providing  for  the  refrigerated  ship- 
ment of  315,000  tons  of  fruit,  etc. 

The  standard  cai'  holds  about  thirty-five  tons  of 
fi'uit  and  requires  nine  to  twelve  tons  of  ice  in  pre- 
cooling  and  re-icing. 

Demand  and  Output 

Part  of  this  ice  is  made  in  winter  and  accumu- 
lated during  slack  days  in  summer,  and  in  the  past 
part  has  been  natural  ice  shipped  in  from  the  high 
Sierras  at  Truckee,  and  elsewhere  when  necessary, 
although  this  source  is  becoming  less  of  a  factor  on 
account  of  demands  closer  to  those  fields,  and  on  ac- 
count of  freight  conditions  and  cost,  Consequently 
the  ice  plants  had  to  be  enlarged. 

During  the  past  year  110,000  tons  of  ice  were 
made  at  the  Fresno  plant,  the  peak  demand  being 
1102.12  kw.  on  the  substation  and  requiring  a  total 
of  4,573,633  kw-hr.  of  electric  energy. 

The  plant  now  has  a  capacity  of  525  tons  of  ice 
per  day,  and  runs  twenty-four  hours.  When  a  com- 
pressor is  started  in  the  spring  it  is  generally  run 
continuously  till  late  in  the  fall.  Part  of  the  plant 
is  operated  all  year. 

Thirty-five  thousand  pounds  of  liquid  ammonia 
(anhydi-ous  ammonia)  is  required  to  fill  the  ammonia 
system.  It  is  compressed  to  185  pounds  per  square 
inch,  in  a  gaseous  state,  then  cooled  in  coils  under  a 
water  shower  on  the  room,  where  it  liquifies.  After 
this  it  is  conducted  to  the  "expansion  coils"  in  the 
freezing  tanks  and  storage  rooms,  expanding  (evap- 
orating) into  a  gas  at  about  eighteen  to  twenty 
pounds  per  square  inch  pressure,  when  it  has  a  vol- 
ume of  about  twenty-one  times  that  of  the  equiv- 
alent liquid. 

The  output  last  year,  the  present  daily  capacity 
in  tons  of  ice,  and  the  installed  horsepower  in  motors 
of  the  larger  plants  in  the  valley  are: 
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Name 

Location 

Output 

Capacity 

Motor  Hp. 

Valley     Ice  Co. 

tC                        It            (t 

a                it        (t 

People's    "      " 

,  Fresno 
Bakersfield 
Modesto 
Fresno 

100,000 
70,000 
70,000 
15,000 

525 
325 
410 
260* 

1660 
1075 
1045 
775* 

«N  OTE^Jncreased 
per  day. 

this  year   from 

60   tons  per 

day   capacity 

to    260   tons 

The  peak  demand  in  a  500  tons-per-twenty-four- 
hours  plant  is  about  1100  kw.  and  in  a  60-ton  plant 
about  190  kw.,  and  from  40  to  60  kw-hr.  are  required 
in  the  process  of  manufactui'e  of  a  ton  of  ice  in  these 
plants.    The  load  factor  is  exceptionally  high. 

The  Valley  Ice  Plants  ice  the  gi'eater  part  of  the 
I'efrigei'ator  car  shipments  and  do  no  retail  business, 
wholesaling  to  delivery  companies  in  addition  to  car 
icing.  Other  plants  furnish  ice,  principally  for  cold 
storage  and  domestic  use,  by  wholesale  and  retail 
delivery. 

This  industry^  which  is  very  important  and  little 
heard  of,  has  been  making  rapid  growth:  ice  con- 
sumption in  the  home,  restaurants,  hotels,  stores  and 
ranch  houses  has  made  great  strides  in  recent  years, 
when  even  di'Ug  stores,  hospitals  and  doctors  have 
installed  special  refrigerators  for  keeping  serums, 
photographic  plates,  etc.,  during  hot  weather.  In 
addition,  the  average  butcher  shop,  ci'eamery,  large 
office  building  and  warehouse,  are  equipped  now  with 
refrigerating  plants  for  show  windows,  storage 
rooms,,  di'inking  water,  and  so  forth. 

Ice  refrigeration  is  accomplished  by  salting 
down  ice  in  a  refrigerating  space,  the  salt  causing 
the  ice  to  melt  at  a  few  degrees  lower  temperature 
and,  heat  being  absorbed  in  melting  the  ice,  the  space 
is  thus  cooled  to  as  low  as  about  26°  in  some  cases; 
salt  is  used  only  where  rapid  refrigeration  or  low 
temperatures  are  required. 

The  central  stations  may  do  well  to  encourage 
the  twenty-four-hour  loads  in  plants  where  ice  I'e- 
frigeration  is  not  economical  and  where  sufficiently 
low  temperature  cannot  be  attained  by  ice  refrig- 
eration. 


A  NEW  PUMPING  INSTALLATION 

The  Gonaway  river  plant  which  has  recently 
been  completed  on  the  Sacramento  River  is  located 
at  Elkhorn  in  Yolo  county,  about  seven  miles  due 
east  of  Woodland.  The  plant  was  erected  under  the 
direction  of  Mr.  Fred  Tibbetts,  civil  engineer,  who 
also  supervised  the  construction  of  the  irrigation  and 
drainage  ditch  system,  as  well  as  a  couple  of  other 
pumping  plants  that  are  located  at  different  points 
on  the  Gonaway  land. 

The  Gonaway  river  plant  is  a  little  different 
from  the  usual  type,  as  on  this  installation  vertical 
pumps  and  vertical  motors  were  used.  The  building 
which  was  erected  to  house  the  pumps  and  motors  is 
octagon  shaped,  and  was  erected  on  concrete  piles 
which  were  di-iven  into  the  bed  of  the  river.  The 
pumps  are  mounted  down  close  to  the  level  of  the 
water  so  that  the  discharge  pipes  from  them  run 
directly  into  a  tunnel  at  the  base  of  the  levees  to  a 
canal  on  the  inside  of  the  district  where  the  water 
is  conveyed  by  gravity.  In  the  upper  part  of  the 
pump  house  building  the  vertical  motors  and  the 
switch  boards  are  installed.    The  accompanying  pho- 


tograph shows  a  view  of  the  pump  house  which  was 
taken  when  the  Sacramento  River  was  rather  low. 

During  the  greater  part  of  the  year  the  pumps 
which  can  be  seen  in  the  lower  part  of  the  inclosed 
picture,  would  be  submerged.  The  shafts  which  ex- 
tend from  the  pump  to  the  motors  are  distinctly  vis- 
ible. The  electrical  equipment  consists  of  four 
300-hp.  General  Electric  vertical  type  motors.  These 
are  supplied  with  440-volt  alternating,  three-phase, 
sixty-cycle  current.  The  switch  board  which  controls 
the  motors  is  located  in  the  center  of  the  pump  house. 

The  pumps,  which  were  made  by  the  Price  Man- 
ufacturing Company  of  San  Francisco,  are  each  rated 


Gonaway  river  pumping  plant  at  Elkhorn 

at  36,000  gallons  per  minute,  and  are  designed  to 
operate  against  a  head  of  fourteen  feet.  The  water 
is  carried  from  this  pumping  plant  across  the  Yolo 
basin  into  a  reservoir  from  which  it  is  diverted  by 
gravity  to  the  various  lands  on  the  Gonaway  Ranch. 
The  service  is  fed  from  the  Woodland  substation  of 
the  Pacific  Gas  &  Electric  Company  at  11,000  volts. 
The  transformers  reduce  the  voltage  from  that  to 
440,  and  it  is  carried  from  them  to  the  switch  house 
in  which  the  meters  are  installed  and  from  that  point 
in  conduit  to  the  switch  board  that  is  in  the  main 
pumping  plant. 

This  installation  has  been  watched  with  inter- 
est by  engineers  engaged  in  irrigation  work  and  after 
tests  have  been  conducted  it  may  prove  to  be  the 
solution  of  certain  problems  that  are  met  with  in 
rivers  with  high  banks  or  levees. 


The  Atlantic  is  bordered  by  countries  inhabited  by  325,000,000 
people,  the  countries  bordering  the  Pacific  contain  630,000,000. 
The  Pacific  Coast  is  the  gateway  to  this  region. 
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Building  the  Industrial  West 


PAPER   MAKING  SHIPBUILDING 

Pulp  machines  in  the  California  Tissue  Mills  at  Vernon,  California.  Electrically  equipped  machine  shop  of  the  Craig  Shipbuilding  Com- 

where   electric   drive   makes   the   factory   an   important   consumer   of  pany.  Long  Beach,   California.     Electricity   is  being  widely  used   in 

power.  Western    shipyards. 


RUBBER     GOODS 
One   of   the   largest   users  of    electric   power   in   the   West    is   the    new    factory    of    the    Goodyear    Rubber    Company,    near    Los 
Angeles,   California,   recently  constructed  at  a   cost   of   $20,000,000.  ^_ 
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CARBONIZING  VEGETABLE    OILS 

Electrically    driven    carbonizcr    used    in    the    manufacture    of    soft  Electrically    driven    machinery    is    being    used    by    the    Los    Ajngeles 

drinks  at  Fresno,  California.     One  of  the  results  of  prohibition,  as  Olive  Growers'  Association  for  the  extraction  of  the  olive  oil  from 

this  was  formerly  used  for  other  purposes  the  fruit  grown  on  their   1800  acres  of  olives 
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CEMENT  OIL  FIELDS 

A  battery  of  motors  in  the  plant  of  the  California  Portland  Cement  Not  only  in  the  production  of  oil  is  electricity  used  extensively,  but 

Company    at    Colton.    California.      Construction    work    in    the    West  also   in   its  dehydration.     This   picture   sho\vs   the   dehydrating  plant 

makes   a  large   demand  for   Portland   cement.  at   La   Brea,   California. 


MILLING 

Twenty  thousand   horsepower  in  motors  are   installed  in   this   Magna    Mill    of    the    Utah    Copper    Company    at    Garfield,    Utah. 

A    great    deal    of    electricity    is    used    in    the  metal-mining  activities  of  this  region. 


MINING  LUMBER 

Large  installation  at  the  mine  of  the  North  Butte  Mining  Company,  Direct-connecUd    250-hp.    motor    driving    a    72-in.    by    12-in.    edger 

Butte,   Montana.      This    1850-hp.    direct-connected    motor   is    used    in  at     the    Snoqualmie     Falls    Lumber     Company's     plant,     Snoqualmie 

the  hoist  house.  Falls,  Washington. 
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SPINNING  WELDING 

Motor-driven    spinning    machines    at    the    Portland    Woollen    Mills,  Spot   welders   in   operation   at   the   Columbia   Wire   and   Iron   Works, 

Portland,   Ore.     Portland  is   now   the   second  largest  wool   center  in  Portland,  Oregon.     There  are  a  number  of  other  similar  installations 

the    United  States.  in  this  city. 


TRACTION 

A  7-ton   locomotive   in   the   yards   of  the   Weyerhauser  Timber   Company    at    Everett,    Washington.      Storage    battery    locomotives 

are  being   used   in   all   kinds   of    industrial    plants. 
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FURNACES  '  REFRIGERATION 

A  two-thousand-pound   electric  brass  furnace  at  the  foundry  of  the  Motors   driving   ammonia    compressors.    Crystal    Ice    &    Cold   Storage 

Oregon  Brass  Works,  Portland,  Oregon.     A  manufacturer  of  electric  Company,    Portland,    Oregon.      All    refrigeration   and   ice-making    in 

steel  in  Portland  is  installing  a  new  furnace  of  1500-kw.  capacity.  Portland  is  done  electrically. 
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An  Electrically  Manufactured  Food  Product 

(The  industrial  load  in  the  West  is  becoming  an  important  factor  in  the  electrical  development 
of  the  region,  and  consequently  of  its  general  prosperity.  Following  is  a  description  of  a  model 
factory  using  electric  drive  in  the  manufacture  of  a  food  product  and  showing  the  possibilities 
for  progressive  industrials  in  localities  where  cheap   electric  power  is   available. — ^^The  Editor.) 


Turning  400  bushels 
of  wheat  a  day  into  a 
breakfast  cereal  would 
have  been  a  herculean 
task  for  a  regular  army 
of  factory  workers  in  the 
age  of  miracles,  but  in 
the  non-miraculous  twen- 
tieth century  a  few  doz- 
en unhurried  employes 
stand  and  watch  elec- 
tricity do  it  for  them. 

The  green  lawns  and 
smokeless  air  around  the 
Shi'edded  Wheat  factory 
at  Oakland,  California, 
ai'e  in  keeping  with  the 
shining  and  smoothly- 
operating  interior,  and 
belie  the  common  concep- 
tion of  an  industrial  plant  as  necessarily  a  manufac- 
turer of  soot  and  noise.  Inside,  the  simple-looking 
processes  through  which  the  wheat  passes  in  its 
transformation  into  the  popular  shredded  wheat  bis- 
cuit, are  a  series  of  illustrations  of  the  debt  which 
modern  industry  owes  to  electricity.  From  the  mo- 
ment the  railroad  cars  deliver  the  wheat  at  the 
receiving  platform  of  the  factory — on  a  spur  track 
from  the  electric  system  of  the  Oakland,  Antioch  & 
Eastern  Railroad — until  the  biscuits  are  ready  for 
shipment,  the  electric  motor  is  in  constant  evidence. 


The  electrically  equipped  Shredded  Wheat  factory,  Oakland,  California. 


Westinghouse  make.  In 
addition  to  its  electrical 
equipment  the  factory 
has  a  special  adjoining 
boiler  house,  where  two 
B  &  W  boilei's  generate 
steam  for  cooking  and 
heating. 

The  sacks  of  wheat 
are  not  carried  into  the 
factory,  but  emptied  di- 
rect from  the  car  into  a 
hopper,  and  conveyed 
from  there  by  an  elec- 
trically-driven screw  con- 
veyor to  the  weighing 
room.  From  the  auto- 
matical scale  the  wheat 
is  electrically  elevated  to 
to  the  header  room  in  the 
top  story  of  the  building,  and  delivered  to  another 
long  screw  conveyor  which  di'ops  it  into  huge  storage 
tanks.  Two  10-hp.  motors  operate  this  second  con- 
veyor system. 

Cleaning  and  Cooking 
A  motor-operated  belt-and-bucket  type  of  con- 
veyor feeds  the  wheat  from  the  storage  tanks  into 
the  cleaning  machines  where  it  passes  through  five 
different  processes.  The  various  machines,  di'iven 
by  a  40-hp.  motor,  shake  and  sift  it,  separating  all 
waste  material  such  as  dust,  chaff,  seeds  and  stones. 


One  of  the  motor-driven  separating   machines  where   the   wheat   is   shaken 
free  of  dust  and  other  foreign  matter  before  being   cooked. 

Power  is  supplied  by  the  Pacific  Gas  &  Electric 
Company  at  4400  volts  and  stepped  down  by  the  fac- 
tory's transformers  to  110  volts.    All  the  motors  ai'e 
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The    electrical    cutting    macliine    wliere    the    shredded    wheat    is    ci 
biscuits  and   dropped   on   trays   in   rows   ready   for  the  oven. 


Industrial  growth  means  not  only  an  increased  industrial  load 

for  the  power  company  but  also  an  increased  home  demand. 
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The  giant  oven  in  which  Shredded  Wheat  biscuits  are  baked.  The  interior 
revolves  in  the  manner  of  a  Ferris  wheel.  The  temperature  of  the  oven 
is   500°  F. 

After  being  cleaned,  the  wheat  is  carried  by 
bucket  conveyor  to  another  automatic  scale  where  it 
is  re-weighed  and  passed  on  to  the  cooker.  Here  it 
is  steam  cooked  for  30  minutes,  an  electrically  driven 
paddle  inside  the  cooker  keeping"  the  grain  constantly 
in  motion.  This  process  thoroughly  cooks  the  starch 
grains  and  causes  the  wheat  to  swell  up  and  become 
soft.  The  grain  emerges  from  the  cooker,  however, 
perfectly  whole,  and  passes  by  an  electrically-driven 
ventilated  conveyor  (which  allows  it  to  dry  thor- 
oughly on  the  ^\■ay)  to  large  tanks  where  it  is  stored 
over  night. 

Shredding  and  Cooking 

Another  conveyor  system  delivers  the  cooked 
wheat  to  the  shredder  whei'e  it  goes  through  a  pro- 
cess which  is  the  most  interesting  of  all  to  watch. 
The  grain,  now  in  a  soft  state,  is  passed  along  on  a 
belt  from  which  it  drops  at  intervals  down  small 
hoppers  or  funnels.  Below  each  hopper  is  a  pair  of 
steel  rollers,  one  smooth  and  one  corrugated,  and  the 
soft  wheat  passing  between  them  falls  into  a  moving 
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Electrically  equipped  machine  shop  of  the  Shredded  Wheat   factory   where 
all   repair  work,   and   so   forth,    is   done. 


Automatic  sealing  machine  where  the  packed  cartons  of  biscuits  are  sealed 
top  and  bottom.  Notice  the  elevator  at  the  right  by  which  the  cartons 
come  up  from  the  floor  below. 

trough  below  in  the  form  of   long  shreds.     As  the 
trough  moves  along  under  the  series  of  hoppers  the 
light  layers  of  shreds  accumulate,  and  by  the  time] 
the  end  of  the  line  is  reached  the  accumulation  is! 
of  the  required  thickness  for  the  biscuits. 

The  cutter  at  this  end  consists  of  series  of  small  I 
knives  on  a  revolving  belt,  each  one  of  which  cuts  a ' 
biscuit  from  the  end  of  the  moving  line  of  shredded 
wheat.     Air  suction  holds  up  the  cut  biscuits  until 
fifteen  have  been  cut,  when  the  whole  row  is  depos- 
ited simultaneously  on  a  tray.     The  cutter  goes  on 
without  interi'uption,  and  the  tray  moves  out  slightly 
to  make  room  for  the  next  row  of  fifteen.     As  the 
knives  on  the  cutter  pass  along  the  top  of  the  belt 
they  are  brushed  by  a  stiff  revolving  brush  and  are! 
free  of  shreds  when  they  pass  under  for  the  next 
cut.     This  shredding  and  cutting  machine  is  driven] 
by  a  50-hp.  motor. 

Baking 

When  one  tray  is  full  of  biscuits  it  is  removed! 
by  the  attendant  and  loaded  on  to  a  kind  of  dumb 
waiter — tiers  of  racks  on  wheels.    When  this  is  full 
it  is  wheeled  away  to  the  ovens  where  the  trays  of 
biscuits  are    transferred  for    baking.     Inside  these! 
gigantic  ovens  is  a  gi-eat  wheel,  similar  to  a  FerrisI 
wheel,  which  revolves,  bearing  the  trays  of  biscuits 
through  a  temperature  of  500°  F.    After  25  minutes 
the  biscuits  are  baked  to  a  crisp  brown  and  the  trays 
are  drawn  out  and  again  placed  on  the  trolley.   This 
is  then  wheeled  into  a  hot  air  chamber, — where  a 
temperature  of  210°  F.  thoroughly  di'ies  the  biscuits 
without,  cooking  them  any  more — out  at  the  other 
end,  and  over  to  the  packing  tables. 

Packing  and  Sealing 

At  the  packing  tables  the  trays  of  biscuits  are 
loaded  one  at  a  time  on  to  a  wide  slowly-moving  belt. 
The  girls  seated  at  the  tables  take  the  biscuits  as 
they  pass  and  pack  them  in  the  familiar  cartons, 
placing  the  full  cartons  on  another  moving  belt  above 
the  trays.  These  pass  along  to  a  small  elevator 
shaft  through  which  they  are  raised  automatically 
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to  the  sealing  and  packing  room  on  the  floor  above. 
Here  they  pass  through  the  electrically-operated 
sealing  machine  which  pastes  the  flaps  of  the  car- 
tons, closes  them  and  seals  them  with  strips  of 
gummed  paper. 

At  the  other  end  of  the  sealing  machine  the 
cartons  are  received  by  an  attendant  who  packs  them 
in  large  cases  ready  for  shipment,  36  cartons  to  a 
case.  The  cases  are  then  loaded  on  to  a  spiral 
elevator  which  delivers  them  outside  the  building  on 
the  same  platform  where  the  original  wheat  was 
unloaded  from  the  railroad  car.  The  output  of  the 
factory  is  about  1100  of  these  cases  per  day. 

The  most  vivid  impression  left  in  the  mind  after 
watching  the  entire  process  is  the  miraculous  ease 
with  M'hich  the  whole  complex  system  operates,  the 
electrically-diiven  machinery  passing  the  product  un- 
erringly through  one  process  after  another  with 
hardly  any  human  labor  other  than  supervision.  The 
pei^fect  cleanliness  of  the  method  electrical  is  also 
brought  home  very  strongly  as  the  ideal  method  for 
the  manufacture  of  a  food  product.  The  Shredded 
Wheat  factory  with  its  modern  equipment  has  be- 
come one  of  the  show  places  of  Oakland — so  much  so 
that  a  special  guide  is  maintained  to  show  visitors 


through  the  building,  and  the  car  conductor  calls 
"Shredded  Wheat"  at  the  car  stop.  The  factory, 
which  is  comparatively  new,  is  an  example  of  the 
type  of  industrial  development  which  is  taking  ad- 


The  rest  room  for  women  employes  at  the  Shredded  Wheat  factory.  In 
addition  to  this  there  are  recreation  grounds,  locker  rooms,  shower  baths, 
a  hospital,  and  a  dining  room  where  employes  are  the  guests  of  the  com- 
pany  for  lunch. 

vantage  of  the  availability  of  cheap  power  on  the 
Pacific  Coast,  and  building  up  the  industrial  load 
which  is  to  mean  more  and  more  to  the  prosperity 
of  the  region  west  of  the  Rockies. 


Large  Capacity  Navy  Yard  Crane 

(Increased  production  is  largely  dependent  upon  the  rapid  and  efficient  handling  of  material, 
and  the  electrically  operated  crane  described  below  has  contributed  in  no  small  degree  to  the 
work  of  the  large  Western  navy  yard  where  it  is  installed. — The  Editor.) 


A  150-ton  electrically  operated  pontoon  crane, 
put  in  service  last  year  in  the  Navy  Yai'd  at  Mare 
Island,  California,  has  several  interesting  features. 
The  crane  lifted  and  swung  a  205-ton  load  of  armor 
plate  in  the  acceptance  test.  A  complete  power  plant 
is  contained  in  the  hold,  so  that  the  crane  can  operate 
independent  of  shore  connections,  but  it  has  no  pro- 
pelling machinery  and  a  tug  is  required  for  moving 
it  except  as  it  can  pull  itself  along  the  water  front 
by  means  of  shore  or  anchor  lines  to  the  motor- 
driven  capstans.  Its  total  floating  weight  is  about 
2600  tons. 

During  the  year  in  which  it  has  been  in  service 
at  Mare  Island  it  has  been  busy  practically  all  the 
time,  sometimes  sixteen  hours  out  of  twenty-four. 
It  first  gained  popularity  with  yard  officials  because 
it  could  handle  the  smaller  boats  that  otherwise 
would  have  required  the  use  of  the  drydocks,  but 
the  placing  of  boilers,  guns,  armor  plates  and  other 
heavy  equipment  has  been  done  so  much  more  easily 
with  this  crane  than  was  formerly  possible,  that  it 
is  now  said  to  be  one  of  the  handiest  pieces  of  equip- 
ment at  the  yard. 

The  steel  pontoon  which  forms  the  support  for 
the  superstructure  is  85  by  140  ft.  in  plan  and  15  ft. 
deep.  Full  depth  collision  compartments  entii'ely 
surround  it  and  there  are  also  longitudinal  and  trans- 
verse bulkheads  in  the  interior.  Compartments  for 
the  boiler  plant  and  generating  unit  are  in  the  af  ter- 
:  end,  and  have  an  open  hatchway  covered  by  a  deck 
house.  One  end  of  this  deck  house  is  enclosed  and 
used  as  the  crane  office. 


The  superstructure  is  located  on  the  longitudinal 
center  line  of  the  pontoon  with  its  center  42  ft.  from 
the  forM^ard  end.  A  fixed  tower  43  ft.  high,  which 
is  secured  to  six  bulkhead  plates  extending  through 
the  deck  of  the  pontoon,  surrounds  the  lower  part  of 
the  rotating  structure,  called  the  pintle.    The  entire 


The  150-ton  electric  crane  at  the  Mare  Island  Navy  Yard,   California,  has 
facilitated  tremendously  the  handling  of  the  construction  and  repair  work 


$710,,510,000  is  to  be  spent  in  the  development  of  the  power 
resources  west  of  the  Rocky  Mountains  within  the  next  nine 
years.  The  power  companies  will  be  ready  for  the  industrial 
load. 
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rotating  element  of  the  crane  consists  of  three  parts, 
the  pintle  section,  the  machinery  section  and  the  jib. 
All  motions  of  the  crane  are  controlled  from  the 
operator's  cab  which  is  located  on  the  rotating  struc- 
ture. 

The  main  hoist,  designed  for  a  capacity  of  150 
tons  at  a  radius  of  105  ft.  (which  gives  a  reach  of 
621/2  ft.  beyond  the  fender  line) ,  consists  of  two  sep- 
arate units,  arranged  to  be  connected  when  handling 
capacity  load.  Their  hook  blocks  are  suspended 
from  a  fixed  position  on  the  jib  and  operate  at  a 
rate  of  4  ft.  per  minute  from  any  position  between 
25  ft.  below  to  95  ft.  above  water  level. 

A  hook  block  for  handling  loads  under  25  tons  is 
suspended  on  a  trolley  which  travels  along  the  under 
side  of  the  jib.  This  hoist  has  a  vertical  range  from 
25  ft.  below  to  130  ft.  above  water  level.  It  can 
handle  a  capacity  load  at  a  speed  of  12  ft.  per  minute 
or  a  5-ton  load  at  60  ft.  per  minute.  The  jib,  carry- 
ing the  maximum  load,  is  luffed  from  its  lowest  posi- 
tion to  the  highest  point  in  15  minutes,  and  in  the 
reverse  direction  in  about  11  minutes.  A  complete 
rotation  of  360  degrees  under  full  load  conditions 
requires  between  4  and  5  minutes. 

Each  of  the  75  ton  main  hoist  blocks  is  operated 
by  a  winding  drum  connected  by  three  cut  spur  gear 
reductions  to  a  40-hp.  series  wound  motor.  An  elec- 
trically operated  disk  brake  is  attached  to  the  motor 
pinion  shaft,  and  so  connected  that  it  sets  instantly 
when  the  current  is  cut  off  the  motor.  In  addition 
to  this,  there  is  also  a  mechanically  operated  band 
brake  for  emergency  use  only,  this  brake  being 
attached  to  the  intermediate  shaft.  A  master  switch 
in  the  operator's  cab  operates  the  magnetic  switch 
controller  which  regulates  the  hoisting  mechanisrn. 
The  magnetic  controller  is  provided  with  a  dynamic 
braking  device  to  give  positive  and  accurate  control 
when  lowering  heavy  loads. 

The  25-ton  auxiliary  hoist  block  is  operated  by 
a  hoisting  unit  located  in  the  machinery  section  of 
the  rotating  structure  directly  above  the  main  hoist 
units.  The  motors  are  of  the  same  capacity,  and 
control  and  automatic  braking  devices  are  similar  to 
those  of  the  main  hoist.  This  block  is  suspended 
from  a  movable  trolley  which  travels  along  the  under 
side  of  the  jib.  The  mechanism  for  this  motion 
includes  40-hp.  motors  and  control  equipment  sim- 
ilar, in  the  main,  to  the  other  two  units. 

Electric  current  for  operating  the  motors  and 
lights  is  supplied  by  a  cross  compound  marine  engine 
direct-connected  to  a  150-kw.,  250-volt  d.c.  generator. 
The  power  leads  from  the  main  switchboard  termin- 
ate in  contact  shoes  attached  to  the  fixed  tower  and 
engaging  collector  rings  on  the  rotating  structure. 
Steam  for  the  engine  generator  set  and  for  two 
steam-driven  windlasses  is  supplied  at  150-lb.  pres- 
sure by  a  200-hp.  Scotch  marine  boiler. 

Four  capstans  driven  by  15-hp.  motors  are 
located  at  the  corners  of  the  pontoon.  Internal  gear- 
ing on  these  capstans  is  so  arranged  that  the  change 
from  high  to  low  speed  is  effected  by  simply  revers- 
ing the  motor. 


AN  OIL-ELECTRIC  PROPELLED  YACHT 

The  yacht  Elfay — the  first  in  the  world  to  be 
di'iven  by  the  Diesel  electric  system  of  propulsion — 
left  New  London  in  the  early  part  of  this  year  for 
southern  ports. 

This  most  interesting  little  vessel,  which  was 
originally  the  "Katoura,"  was  built  in  1914.  She  is 
essentially  a  sailing  schooner,  152  ft.  over  all,  30-ft. 
beam  and  313  tons.  Her  propelling  equipment  con- 
sists of  a  60-cylinder  115-hp.  model  54  Winton  Diesel 
oil  engine  direct-connected  to  a  75-kw.  Westinghouse 
generator.  This  supplies  power  to  a  90-hp.  Westing- 
house  motor  of  360  r.p.m.,  which  is  directly  con- 
nected to  the  propeller. 

The  control  of  this  motor  is  centered  in  a  single 
handle  located  on  the  deck.  By  turning  this  handle 
in  one  direction,  the  propeller  motor  is  started  from 
rest  and  brought  through  several  steps  up  to  full 
speed  ahead.  By  turning  the  control  handle  in  the 
reverse  direction,  the  motor  is  reversed  in  a  similar 
manner,  and  the  change  from  full  speed  ahead  to 
full  speed  astern  can  be  effected  in  5  seconds.  There 
are  no  signals  to  the  engine  room,  and  the  officer  in 
charge  has  full  control  of  the  propelling  equipment. 
A  set  of  meters  gives  the  navigator  full  information 
as  to  the  performance  of  the  machinery. 

This  simplicity  of  control  is  due  to  the  fact  that 
the  controller  handles  neither  the  main  engine  nor 
the  main  motor  current,  but  only  the  small  gen- 
erator-field current.  The  engine  itself  is  operated 
from  the  engine  room,  but  is  merely  kept  going  at 
noiTnal  speed  in  one  direction  only. 

All  of  the  auxiliary  equipment  of  the  Elfay  is 
electrically  operated,  including  the  winches,  pumps, 
fans,  blowers,  ice  machines,  and  so  forth.  She  is 
also  electrically  heated. 


The  engine  room  of  the  Elfay.  the  first  yacht  to  be  driven  by  the  Diesel 
electric  system  of  pi-opulsion.  The  motor  shown  is  centered  in  a  sinsle, 
handle   located  on   the  deck. 
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This  old  San   Joaquin   Plant  No. 


,^         ^ .    ,     ,  ,  1    was  placed   in   operation   in   1896    and        The  penstock  control  system  consistinK  of  gates,  air  vent  and  air  pressure 

was  the  subject  of  much   comment   not   only  on  the  boldness  of  the  long        box  at  the  head  of  the  pipe  line  above  old   "San   Joaquin"    Power  House 

rarhS-uider'^Lch  tt^  leelf  oleJ^ted'^^^""'-^"'  "^^'''  '"'  '"  '""^        fr^Ju^^'   '^^^'^    ^''^"^"^^    ='"-    ""    -''-    '^^    "-    No.    1    plant"  wl^ 

Reminiscences  of  Power  Development  on  the  San  Joaquin 

BY  A.   G.   WISHON 

(The  early  adventures  of  a  power  company  in  the  pioneer  days  of  Western  hydroelectric  devel- 
opment provide  a  story  of  intense  human  interest  as  well  as  a  historical  record  of  no  little  sig- 
nificance. The  romantic  history  of  a  company  which  now  serves  almost  the  entire  San  Joaquin 
Valley  is  told  here  by  its  general  manager.  The  second  part  of  this  story  will  appear  in  the 
next  issue. — The  Editor.) 


In  1895  Eastwood  and  Seymour  built  the  first 
power  house  of  this  system  on  the  San  Joaquin 
River,  with  a  capacity  of  1450  kw.  and  a  transmission 
Hne  thirty-five  miles  long  into  Fresno,  which  at  that 
time  was  the  longest  transmission  line  in  existence. 
The  static  head  of  the  plant  was  1410  ft. — the  high- 
est operating  head  then  in  America.  The  line  had 
two  circuits  carrying  11,000  volts  on  one  pole  line 
of  sawed,  square  redwood,  35-ft.  lengths  and  spaced 
125  ft. 

A  Dramatic  Beginning 

All  troubles  incidental  to  new  things  happened 
to  these  pioneers.  One  of  the  interesting  incidents 
that  occurred  was  in  the  installation  of  the  machin- 
ery in  the  power  house,  by  a  German  electrician  sent 
by  the  General  Electric  Company.  At  that  time  it 
was  thought  that  a  quick  closing  valve  was  neces- 
sary, presumably  that  the  plant  might  be  shut  down 
quickly  in  event  of  a  dead  short,  as  only  hand  govern- 
ing apparatus  was  then  provided.  He  forgot  to  screw 
on  the  nozzle  tip,  and  when  he  opened  the  gates  it 
flooded  the  wheel  housing  and  power  house  floor. 
He  then  touched  off  the  automatic  valve,  rupturing 
the  pipe  about  500  feet  above  the  power  house.  This 
permitted  a  quick  escape  of  the  water  and  sucked 
shut  about  2,000  feet  of  the  upper  end  of  the  riveted 
pipe  line,  so  that  it  was  many  moons  before  the  power 
house  was  ready  to  operate.  In  the  hurry  to  install 
more  pipe,  this  repair  job  was  laid  with  lead  joints. 
The  organization  was  familiar  with  the  laying  of  pipe 
lines  with  lead  joints  and  knew  little  of  the  more 
modem  method  of  riveting.  In  the  confusion  that 
followed,  this  German  workman  left  the  plant  about 
an  hour  before  nightfall — even  leaving  his  hat — and 
walked  some  sixty  miles  to  Madera,  where  he  took 
the  train  for  San  Francisco,  drew  out  of  the  bank  his 
balance  of  about  $2,000  that  he  had  placed  there  on 


his  arrival  from  Germany,  and  the  next  time  the 
General  Electric  Company  heard  from  him  he  was 
back  in  Germany,  where  he  probably  thought  he 
would  be  safe  from  being  sued  for  damages.  He  was 
taking  no  chances  on  losing  his  money. 

In  the  Camp  of  the  Enemy 

These  people  who  built  the  first  San  Joaquin 
plant  owned  and  operated  the  Fresno  City  Water 
Works,  and,  of  course,  because  of  their  coming  into 
the  town  with  a  new  lighting  scheme  were  at  once 
considered  the  arch-enemies  of  the  people  owning 
the  Fresno  Gas  Works,  that  up  to  that  time  had 
furnished  gas  for  lighting  Fresno;  and  as  it  was 
before  the  days  of  cooking  with  gas  it  looked  as 
though  they  were  going  to  lose  the  major  part  of 
their  business.  The  late  Fulton  G.  Berry  was  the 
moving  spirit  in  the  gas  works  and  was  also  propri- 
etor of  the  Grand  Central  Hotel,  and  as  such,  was 
looked  upon  by  the  whole  community  as  a  plutocrat 
and  corporation  magnate.  In  order  to  head  off  the 
power  company,  which  they  considered  their  deadly 
enemy,  that  was  taking  away  all  the  lighting  busi- 
ness of  this  coal  gas  works,  the  fertile  brain  of  our 
late  friend  Berry  conceived  the  idea  of  buying 
riparian  land  on  the  South  Fork  Canyon  above  the 
intake  of  the  power  company  and  diverting  all  the 
water  and  using  it  to  irrigate  the  chaparral  on  top 
of  the  flat  ridge,  and,  with  the  aid  of  two  men  he 
kept  it  from  flowing  back  to  the  stream.  This  was 
done  at  the  low  season  of  the  stream  flow,  when  it 
took  all  the  water  in  the  stream,  and  while  it  fulfilled 
no  useful  purpose,  it  did  accomplish  its  deadly  work 


21%  of  the  nation's  copper  is  located  west  of  the  Rocky 
Mountains.  This  is  but  a  sample  of  the  raw  mineral  wealth 
at  hand. 
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and  was  the  real  cause  of  the  new  power  plant  going 
into  the  hands  of  a  receiver.  Here  is  where  the 
present  owners  found  it,  and  here  the  story  of  San 
Joaquin's  progress  begins. 

The  receiver,  however,  during  his  term  as  such, 
issued  certificates  and  financed  the  building  of  a 
small  reservoir  that  held  2,650  acre-feet,  the  earthen 


No.  1  Power  House  of  the  old  San  Joaquin  was  equipped  with  four  G.  E. 
3-phase,  700-volt,  360-kw.  revolving  type  generators  of  the  1896  model. 
This  plant  was  regarded  as  the  most  efficient  of  its  time.  The  water 
wheels  wei-e  outside  the  building,  the  drive  shaft  running  through  the  wall 
housing  the  generators.  The  water  wheels  were  equipped  with  Dobel 
buckets. 

restraining  dam  for  which  was  built  adjacent  to  the 
present  dam  of  the  Crane  Valley  reservoir.  The 
reservoir  so  created  is  a  part  of  what  is  now  the 
50,000  acre-foot  reservoir  of  the  power  company. 

Getting  Things  Started 

When  the  new  management  arrived  on  the  job, 
early  in  1903,  the  pine  lumber  flumes  in  the  conduit 
line,  which  constituted  about  one-seventh  of  the 
whole  distance,  were  so  rotten  that  the  lumber  would 
hardly  hold  a  nail.  There  were  no  lumber  mills  run- 
ning in  that  section  at  that  time,  so  the  repair  of 
the  flumes  was  made  with  wire  yokes.  The  pipe  line 
was  not  covered  for  three-quarters  of  its  length  and, 
therefore,  the  expansion  and  contraction  necessitated 
shutting  down  once  or  twice  eveiy  week  for  a  number 
of  hours,  in  order  to  tighten  up  the  lead  joints  that 
would  crystallize  on  account  of  vibration;  but  with 
the  aid  of  a  wheelbarrow  crew,  this  pipe  line  was 
soon  covered,  the  lead  joints  being  left  exposed  so 
that  they  might  be  tightened  up  from  time  to  time. 
The  coveinng  of  the  pipe  line,  with  the  exception  of 
the  joints,  did  away  with  nine-tenths  of  the  shut- 
downs. Bulkheads  were  then  erected  in  the  spillway 
at  the  dam,  increasing  the  stored  water  in  the  reser- 
voir to  4300  acre-feet. 

As  the  load  came  on  gradually,  the  voltage  was 
stepped  up  to  19,200,  with  the  possibility  of  a  future 
step  to  33,000,  though  at  that  time  so  radical  a  de- 
parture was  looked  upon  with  considerable  suspicion, 
notwithstanding  that  we  incurred  an  expense  of  re- 
insulating  the  line  with  pin  type  insulators,  sufficient 
for  that  purpose. 


The  Battle  of  the  Meters 

A  line  had  been  extended  to  Hanf ord  and  service  i 
was  rendered  for  lighting,  nearly  exclusively  on  al 
flat  rate,  with  the  help  of  about  one  thousand  Lacyj 
controllers,  the  scheme  of  which  was  to  kick  out  if] 
they  put  on  more  lights  than  they  contracted  for.l 
At  that  time,  probably  not  more  than  100  meters! 
were  operating  in  Fresno  and  none  in  Hanford.    The 
process  of  changing  from  flat  rates  to  meters  neceS'j 
sitated  the  manager  moving  his  desk  up  near  the 
front  counter,  so  as  to  lend  assistance  to  the  victir 
on  the  front  counter,  whose  duty  was  to  put  over| 
enough  diplomatic  talk  to  convince  the  consumer  that 
it  would  not    "hurt   much,"  if   at    all,  to  make  the 
change;  but  we  were  cautious   enough    to  pick  out 
what  we  considered  the  least  influential  people  first,! 
in  bunches  of  one  hundred  to  a  hundred  and  fifty| 
and  get  them  connected  up  before  we  would  selects 
with  great  care  and  consideration  another  lot.    Manj 
were  the  long-winded  discussions,  but  we  finally  goll 
it  down  to  the  last  hundred  lot,  which  was  supposed 
to  be  the  most  influential  hundred  in  Fresno,  and 
great  care  and  diplomacy  was  exercised  in  convincing 
these  people.    The  final  argument  used  was  that  flail 
rates  had  put  the  old  company  in  the  hands  of  a  rej 
ceiver,  and  all  in  the  world  that  we  were  trying  to  dc 
was  simply  to  keep  out  of  the  same  predicament. 

To  save  the  cost  in  re-insulation  of  the  line  fror 
the  power  house  to  Fresno,  we  conceived  the  idea  oj 
cutting  out  every  other  pole.  Before  deciding  upoJ 
so  radical  a  departure  from  the  standard  practice^ 
of  transmission  line  construction,  we  called  in  one  o| 
the  leading  electrical  engineers  of  the  Coast,  whd 
concluded  that  a  250-ft.  span  was  unthinkable  aH 
unsafe.  He  would  consent  to  200-ft.  spans  but  not 
foot  longer,  and  therefore  this  radical  departure  wai 
abandoned.  From  one  standpoint,  it  was  cheaper  t| 
buy  and  erect  the  additional  number  of  insulatorl 
than  it  would  be  to  dig  holes  and  reset  the  poles,  and 
the  controlling  question  was — we  had  but  one  poll 
line  and  could  not  think  of  abandoning  it  long  enoug^ 
to  rebuild. 

The  line  to  Hanford  had  been  built  to  the  sar 
type,  with  150-ft.  spans,  and  Hanford  was  on  a  fla 
rate,  paying  $400  a  month.  When  our  old  friend,  th| 
late  H.  G.  Lacy,  was  notified  that  we  expected 
install  a  meter  it  caused  him  great  apprehension  ar 
almost  resulted  in  a  riot,  and,  when  the  meter  finallj 
got  into  action  and  his  first  bill  was  rendered  for 
$1100.00,  the  management  would  be  at  Crane  Valley 
when  Mr.  Lacy  came  to  Fresno  and  would  not  return 
until  Mr.  Lacy  got  back  to  Hanford.  But  finally  he 
got  used  to  it,  and  soon  it  became  a  matter  of  course. 
Our  relations  were  ever  after  very  pleasant. 
The  "Old  French  Ditch" 

In  about  1875  the  Quartz  Mountain  Mining  Com- 
pany built  a  ditch  from  the  present  site  of  Crane 
Valley  Dam,  on  the  location  now  occupied  by  the 
No.  3  Ditch,  and  expected  to  take  the  water  around 
to  Quartz  Mountain  for  the  purpose  of  operatmg  a 
o-old  mill— not,  of  course,  to  furnish  power  but  to 
furnish  water  for  the  plates.  This  mining  company 
built  a  beautiful  residence  on  top  of  Quartz  Mountain 
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that  had  a  view  of  all  the  country  for  a  hundi'ed 
miles,  with  verandas  all  around  it,  glassed  in  and 
made  comfortable  fi'om  the  winds  and  weather  of 
that  lonely  peak.  They  had  eight  or  ten  bedi'ooms,  a 
good  cellar  well  filled  with  plenty  to  drink,  and 
patiently  waited  for  the  completion  of  the  ditch, 
when  the  opening  of  that  "hole  in  the  ground"  would 
be  an  epoch  in  the  history  of  what  was  then  Fresno, 
but  now  Madera  county.  The  ditch  was  completed 
and  then  the  trouble  began.  They  started  a  small 
sawmill  to  cut  the  lumber  for  the  flumes  on  their 
ditch  line  and  were  so  indiscreet  as  to  cut  timber 
off  government  land.  They  were  arrested  for  so 
doing  by  a  Deputy  United  States  Marshal  and  were 
taken  before  the  district  court  in  San  Francisco,  but 
were  released  upon  $10,000  cash  bail.  These  French- 
men probably  pined  for  the  sights  of  Paris,  for  they 
forfeited  their  bail  bond,  and  have  never  been  heard 
of  since.  But  they  left  the  "old  French  ditch"  there, 
and  in  1905  the  present  management  opened  it  up 
and  used  pai-t  of  it  in  the  building  of  the  No.  3  plant, 
which  was  finished  in  1906. 


current  was  used  on  several.  In  all  cases  the  current 
is  supplied  to  the  crane  by  means  of  trolley  wires 
enclosed  in  a  conduit  below  the  level  of  the  rail.  An 
extremely  rugged  box  shaped  collector  ai'm  fitted 
with  trolley  wheels  or  sliding  shoes  is  used  to  make 


The  above  crane  is  used  by  a  large  .Oakland  shipyard  for  unloading  and 
storing  plates  in  racks.  The  crane  travels  on  a  wide  gauge  track,  either 
16  or  20-ft.  gauge.  The  lower  part,  or  portal  pier,  ujxjn  which  the 
upper  structure  including  the  operating  machinery  and  house  revolves,  is 
designed  to   allow   standard   gauge   cars   to   pass  through. 


ELECTRIC  HAMMERHEAD  CRANES 

(The  industrial  application  of  electricity  is  ever  be- 
coming a  more  important  factor  in  large  scale  con- 
struction. The  following  tells  of  a  recently  devel- 
oped electric  crane  which  did  much  to  make  possible 
the  increased  war  output  of  Western  shipyards. 
—The  Editor.) 

The  great  demand  for  machinery  of  all  kinds 
brought  about  by  the  Great  War  compelled  Pacific 
Coast  industries  to  look  to  local  manufacturers  for 
machines  of  various  sorts.  Important  among  the 
labor  saving  devices  used  in  large  numbers,  espe- 
cially by  shipbuilders  and  lumber  mills,  are  electric 
cranes. 

To  partly  fulfill  the  needs  of  these  industries, 
the  Northwest  Engineering  Corporation  of  Portland 
developed  a  line  of  electric  cranes  commonly  called 
"hammerhead  cranes."  These  cranes  have  a  track 
travel  speed  of  300  to  400  feet  per  minute,  a  hoist- 
ing speed  of  60  feet  per  minute  with  5-ton  load  on 
two  parts  of  line,  and  30  feet  per  minute  with  10-ton 
load  on  four  parts  of  line.  The  trolley  with  load  may 
be  traveled  along  the  boom  at  100  feet  per  minute 
and  the  entire  upper  structure  can  be  revolved 
through  a  complete  circle  in  about  one  minute. 

The  maximum  radius  of  the  hook  is  80  feet  and 
these  cranes  have  been  designed  and  built  for  two 
capacities,  5  tons  and  3  tons,  at  this  radius.  Corres- 
ponding maximum  capacities  at  40  feet  radius  are 
10  tons  and  5  tons,  respectively. 

All  of  the  functions  of  this  type  of  crane  are 
performed  by  a  single  50-hp.  motor  through  gears 
and  clutches.  The  entii'e  mechanism  as  shown  in 
the  detail  view  of  the  machinery  was  designed  espe- 
cially for  these  cranes,  which  accounts  for  the  ex- 
treme compactness  and  ready  accessibility.  The 
entire  mechanism  of  each  crane  was  assembled  in  the 
shop  so  as  to  insure  speedy  and  pi'oper  erection. 

Most  of  the  cranes  built  have  been  for  440  volts, 
8-phase,  60-cycle  current,  although  220  volts  direct 


contact  with  the  trolley  wires.  The  box-shaped  arm 
also  serves  as  a  conduit  for  the  wires  leading  up  to 
the  motor. 

Heavy  split  brass  collector  rings  are  used  with 
controller  type  fingers  to  carry  the  current  from  the 
lower  to  the  upper  rotating  part  of  the  crane.    These 


Assembled  view   of  machinery   showing   motor,   hoist,    rotating  frame   and 
ixjrtal    deck    of    the    electric    ha.mmer-head    crane. 

rings  are  supported  on  insulating  blocks  surrounding 
the  central  king  pin  castings  of  the  crane. 

An  automatic  oil  switch  with  no  voltage  release 
is  used  as  a  part  of  alternating  current  equipments, 
and  a  carbon  break  circuit  breaker  with  no  voltage 
release  is  used  with  direct  current  cranes.  All  wiring 
is  placed  in  iron  conduit  with  approved  outlets.    - 


25%  of  the  orchard  fruit  of  the  nation  is  grown  in  the  West, 
and  17%  of  the  wheat,  with  similar  records  for  other  food 
products.     The  raw  materials  are  here. 
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More  Power  for  Western  Development 


where   a    dam    will    store    600   acre-feet   of   water,   and    returning   Uhvn^h...'   ^Imanor   through   2   miles   of   rock   tu.m.el   to   Butt   Creek, 
Almanor.     The   view   above   shows   the   Feather   River   at   thrufcation    „f   ^hl  \  '"    '^e    Feather    River    about    10    miles    below    Lake 

opposite.     The   plant   is   expected   to   be   in   opera"on    by   March  ^1?21  "^  ""'   ■""""•      *"*"■■    "•='"   »'   »>•«   »»™«   P"J«t   "'    ^hown 
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Captain  H.  F.  Jackson,  general  manager  of  the  Great  Western 
Power  Company,  is  standing  at  the  right,  while  S.  L.  ShufFleton, 
western  manager  of  the  Stone  and  Wehster  Company,  in  charge  of 
building  the  Caribou  plant,  tells  Gaskell  S.  Jacobs,  engineer  with 
the  California  Railroad  Commission,  of  the  progress  of  the  work. 
At  Mr.  Jacobs'  left  is  R.  C.  Starr,  chief  construction  engineer  of 
the  San  Joaquin  Light  &  Power  Corporation,  who  has  just  com- 
pleted the  company's  Kerckhoff  installation. 


The  spillway  of  Lake  Almanor  of  the  Great  Western  Power  Com- 
pany. Note  the  great  bodies  of  water  ten  miles  in  length  above 
this  spillway,  all  being  conserved  for  power  purposes  and  the  driv- 
ing of  industries  hundreds  of  miles  away.  This  lake  with  its 
300,000  acre-feet  of  storage  is  at  present  the  largest  artificial  reser- 
voir in  California.  Its  ultimate  capacity  of  1,250,000  acre-feet  will 
exceed  that  impounded  by  the  Assouan  Dam  of  Egypt,  thus  far  the 
greatest  in  the  world. 


James  Byers  Black,  general  sales 
manager  of  the  Great  Western 
Power  Company,  has  that  self- 
satisfied  smile  as  he  notes  the 
sign  above,  "No  Passengers  Al- 
lowed to  Ride  on  This  Incline," 
for  he  knows  whether  they  ride 
or  not  everyone  will  be  carried 
away  by  the  scenery,  and  by  the 
Tastness  of  the  enterprise  which 
he  is  showing  them. 


The  two  oldest  inhabitants  on 
the  job.  J.  M.  Howells,  chief 
consulting  engineer  of  the  Great 
Western  Power  Company,  who 
was  the  original  discoverer  of 
the  great  series  of  projects  of 
the  Great  Western  Power  Com- 
pany, including  Lake  Almanor, 
and  with  him,  to  his  left,  is 
C.  B.  Goon  ,an  old-time  employe 
of  the   same   company. 


H.  A.  Mangold,  on  the  left, 
superintendent  of  power  house 
construction  of  the  Great  West- 
em  Power  Company,  and  R.  C. 
Starr,  chief  construction  engi- 
neer of  the  San  Joaquin  Light 
&  Power  Corporation,  felicitate 
each  other  on  the  work  in  which 
they  are  engaged — the  installa- 
tion of  great  power  plants  in 
the    West. 


O.  W.  Peterson,  chief  field  en- 
gineer for  the  Shattuck  Con- 
struction Company,  in  charge  of 
building  the  upper  tunnels  for 
the  Great  Western  Power  Com- 
pany's Caribou  plant.  Mr.  Pet- 
erson has  the  contented  smile  of 
one  who  knows  that  the  difficult 
work  of  tunnel  building,  ham- 
pered by  underground  waters,  is 
being   efficiently  handled. 
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Looking  downstream  from  the  Big  Meadows  Dam  of  the  Great  Western  Power  Company  from  Lake  Almanor.  Note  the  water  that  is 
being  discharged  from  this  giant  reservoir  in  the  heat  of  summer  to  supply  the  great  Las  Plumas  plant  many  miles  below.  Wext  year 
this  flow  will  be  entirely  lacking,  as  the  water  will  be  taken  from  the  lake  through  tunnels  down  through  the  Canbou  plant  without 
passing  into   the  native   stream   at   this   point. 
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The  Use  of  Seasonal  Advertising 
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A  man  determines  your  character 
by  lookine  into  your  eyes.  Remem- 
ber, your  windows  are  the  eyes  of 
your  store  and  its  character  is 
judged    by    your    window    displays. 


While  a  large  number  of  electrical  contractor- 
dealers  take  advantage  of  certain  seasons  of  the  year 
to  use  seasonal  advertising  such  as  Easter,  June, 
spring  housecleaning  and  so  on,  there  is  no  doubt 
that  they  overlook  a  great  number  of  chances  to  tie 
in  with  local  or  community  happenings  at  other 
seasons.  One  of  the  large  jobbers  on  the  Pacific 
Coast  took  advantage  of  a  series  of  circumstances  to 
put  on  a  seasonal  campaign  that  has  attracted  wide 
attention. 

The  anniversary  of  the  admission  of  the  state  of 
California  into  the  Union,  September  9th,  is  known 
in  that  state  as  Admission  Day  and  is  celebrated 
throughout  the  state  by  various  civic  and  county 
bodies  and  especially  by  the  Native  Sons  of  the 
Golden  West,  a  lodge  composed  of  men  born  in  the 
state  of  California.  The  first  flag  of  California  when 
it  declared  its  independence  from  Mexico  carried 
on  it  a  bear,  and  as  a  consequence  the  bear  has 
played  quite  an  important  part  in  the  history  and 
legends  of  California.  Therefore,  in  determining  to 
launch  a  campaign  for  the  sale  of  Edison  Mazda 
lamps  which  are  made  in  Oakland,  California,  the 
manager  of  the  Sales  Promotion  Bureau  of  this  firm 
decided  to  start  the  campaign  in  the  first  week  of 
September  and  in  some  way  tie  in  the  bear,  Native 
Sons  and  the  lamp  in  some  striking  manner. 

The  result  was  the  "California  Native  Sun  Cam- 
paign" and  the  window  cards  shown  along  the  border 
of  this  article  were  sent  out  to  the  agents  selling 
these  lamps  with  a  diagram  showing  how  to  set  them 
up  to  best  advantage.  The  little  bears  seem  to  have 
struck  the  right  keynote  as  the  dealers  who  have 
used  these  bears  in  advertising  have  had  a  big  in- 
crease in  business  and  have  aroused  a  great  deal  of 
interest  on  the  part  of  the  general  public.  This  is 
indicated  by  the  many  requests  by  men  and  women 
for  reproductions  of  the  little  bears  in  the  shape  of 
souvenirs  the  dealers  could  give  away. 

This  display  ties  in  with  all  the  essentials  of  an 
effective  display  as  stated  by  H.  W.  Angus  in  his 
articles  on  "Advertising,"  now  appearing  in  the 
Journal  of  Electricity.  He  states,  "The  general 
weakness  of  contractor-dealers'  window  displays  is 
lack  of  unity,  non-use  of  color,  lack  of  display  cards 
and  no  seasonal  tie-in."  The  whole  idea  of  the 
"Native  Sun  Campaign"  is  for  better  lighting  with 
the  proper  lamp  suggested  for  each  use.  The  sug- 
gested arrangement  of  the  window  is  to  use  the  dis- 
play cards,  which  are  in  orange,  black  and  white,  and 
tie  in  with  a  local  affair  as  explained  above. 

There  should  be  more  of  this  seasonal  advertis- 
ing which  is  local  in  character.  In  cases  where  the 
jobber  covers  such  a  wide  territory  that  his  adver- 
tising suggestions  do  not  apply  to  local  conditions 
the  contractor-dealer  should  exercise  some  ingenuity 
and  bear  in  mind  that,  while  the  wandows  in  his  store 
were  originally  intended  simply  to  let  in  light,  they 
can  be  put  to  work  and  made  to  earn  enough  to  pay 
for  the  rent  of  his  store. 
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Seasonal  advertisings  must  also  tie 
in  with  some  nationa]  campaign  to 
secure  the  best  results.  These  tie  in 
with  the  campaign  for  better  light- 
ing now   being   carried   on. 
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Advertising 

BY   HOWARD   ANGUS 

(Ne>vspaper   advertising  is  not   the   whole   story  of  advertising.    Among  important  supplemen- 
tary work  is  direct  advertising,  the  various  forms  of  which  are  here  taken  up  by  the  Secretary 

of  the   California   Cooperative   Campaign,   in  the  fourth  of  his  series  of  articles  on  the  subject. 

The  Editor.) 


Direct  advertising  embraces  that  literature  dis- 
tributed from  the  store  by  hand  and  through  the 
mail.  To  use  only  newspaper  advertising  without 
this  medium  places  the  advertiser  in  much  the  same 
position  as  a  fighter  who  goes  into  a  scrap  with  one 


4. 

f                                       VALLEY  ELECTRICAL  SUPPLY  CO. 

BM 

« Jnts                                                                                          Auguai,  31,  1320 

Kra.  U.J. Blank 
lOi-Tenth  Straot 
rrottno.CiUir 

Uy    Duar  Mra  Blank; 

Ho  Bra    laklng    thl»   oppartunltj 
or   tntroduelne,   la  advancj,   our  Ur.   Kcud- 
■  ga,   .bo  •111  cqU  upoo  you  In  u  m*  days. 

ThB   purposa  o(   HI;   vlall    \i   to  «.- 
chancB    IdoBS,    aa  «ul3   as   Eitliur    inforottllon 
rBjui-dlnt   -Hoofl  Sorvlcu".      flu    think   hu  .111 
prjvo   very    IntorasHm,    uiiJ    trust    IJist  jou 
will   tlvo  hlo  n   fa.  olnulua  of  your  valuiiblo 
tloo. 

Thantlne  you   In  advanco,    la  oro 

Yours  very   truly, 

WALLBY  ELECTRICAL  SUPPLI  C&r s^ 

sn.LH                                                             4/ 

A  letter  sent  out  by  an  up-to-date  electrical  dealer  to  prospects  for  electric 
clothes  washers.  A  brief,  neat  letter  of  this  type  arriving  through  the 
mail  is  sure  to  command  attention. 

hand  tied  behind  his  back.  The  two  go  together  and 
ai-e  closely  allied. 

Direct  Advertising 

This  phase  of  advertising  can  be  divided  as  to 
customers  into  three  classes — to  the  public  generally, 
to  prospects,  and  to  old  customers.  Distribution  to 
the  public  generally  is  by  hand,  such  as  placing  it  in 
automobiles  or  taking  it  from  door  to  door  and 
through  lai'ge  mailing  lists  secured  from  the  tele- 
phone directory,  newspapers  and  the  like.  Distribu- 
tion to  prospects  is  distribution  to  people  you  have 
found  interested  in  appliances  or  wiring.  Distribu- 
tion to  old  customers  would  be  distribution  to  those 
who  have  purchased  something  from  your  store. 

Practically  all  this  literature,  with  the  possible 
exception  of  letters,  can  be  secured  from  electrical 
supply  jobbers  and  manufacturers  without  any  cost 
to  you — a  tremendous  financial  advantage  and  some- 
thing which  should  be  deeply  appreciated.  To  leave 
this  literature  lying  in  your  basement  is  the  height 
of  extravagance.  It  is  of  importance  to  you  and  the 
electrical  industry  only  if  people  read  it;  otherwise 
a  great  deal  of  money  has  been  wasted. 

Distributing  Literature  From  the  Store 

Literature  can  be  distributed  from  a  store  satis- 
factorily by  several  methods.     One  is  by  means  of 


advertising  racks  placed  on  the  counter,  on  show 
cases,  on  the  walls  and  in  cozy  corners.  In  these 
racks  various  booklets  furnished  by  the  jobbers  and 
manufacturers  can  be  displayed  and  the  customers 
allowed  to  help  themselves. 

This  means  of  distribution  is  effective  for  the^ 
simple  reason  that  people  taking  literature  are  inter- 
ested, otherwise  they  would  not  take  it.  The  reading 
is  guaranteed.  Another  effective  distribution  from- 
the  store  can  be  secured  by  wrapping  literature  in 
every  package  sent  out.  This,  preferably,  should  be 
literature  on  other  appliances  than  those  sold  to  the. 
customer.  Having  bought  one  or  several  appliances- 
the  customer  should  be  interested  in  others.  This 
distribution  is  effective  for  the  simple  reason  that 
people  usually  read  or  at  least  glance  at  literatui'e 
found  in  packages.  A  rack  can  be  conveniently  placed 
under  the  wrapping  counter  for  use  by  the  sales 
people.  Another  means  that  has  been  found  satis- 
factory is  to  frame  manufacturers'  advertising  post- 
ers on  the  walls.  These  can  be  framed  with  wall 
molding  without  any  glass  at  little  expense.  Your 
walls  then  talk,  and  as  most  of  these  posters  show 
somebody  using  the  appliance,  sell  the  service  that 
is  rendered  by  the  aiticle.  Incidentally  your  bare 
walls  are  decorated,  adding  to  the  attractiveness  of 
the  store. 

Probably  as  effective  a  means  as  any  of  distrib- 
uting literature  by  hand  is  to  have  your  solicitors 
leave  literature  with  the  people  on  whom  they  call. 
Some  dealers  use  boys  to  place  literature  in  automo- 
biles parked  on  business  streets  of  the  town.  If 
pamphlets  are  laid  on  the  seats  of  the  automobile, 
people  have  to  pick  them  up  to  get  rid  of  them  and 
they  instinctively  glance  at  them.  Others  use  men 
or  boys  to  go  from  house  to  house  leaving  their  liter- 
ature. Usually  boys  can  be  employed  for  this  after 
school  hours  or  during  their  vacation  at  a  nominal 
cost. 

Distribution  By  Mail 

For  mail  distribution  you  must  have  a  mailing 
list.  This  maihng  list,  to  be  of  any  value  to  you, 
must  be  kept  up  to  date.  This  mailing  list  should 
be  divided  at  least  into  two  parts,  one  consisting  of 
customers  and  the  other  of  prospects.  The  names 
of  your  customers  can  be  obtained  by  your  salesmen 
and  from  your  billing  list.  All  customers  are  live 
prospects  for  every  appliance  they  have  not  pur- 
chased, and  after  they  have  purchased  every  appli- 
ance you  have  to  sell,  they  are  still  prospects  for  re- 
placements. Contractor- dealers  are  prone  to  neglect 
their  customers,  forgetting  that  they  are  the  livest 


The   great   reserves   of   the   Orient    are   shipped  first   to   the 
Pacific  Coast  and  add  to  its  store  of  raw  materials. 
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of  prospects,  and  spend  all  their  efforts  on  people 
who  have  never  been  into  their  store.  Customers 
should  receive  literature  at  least  four  times  a  year, 
which  in  general  divides  the  year  into  the  four  sea- 
sons of  spring,  summer,  fall  and  winter,  each  having 
its  particular  appliances  suitable  to  the  time.  You 
can  in  this  manner  keep  very  close  to  your  customers, 
and  have  them  always  familiar  with  your  merchan- 
dise. In  addition  to  your  literature  they  should  re- 
ceive such  articles  as  a  calendar  and  any  advertising 
notebooks  distributed.  There  are  two  clothing  stores 
from  whom  I  receive  advertising  literature  in  the 
spring  and  in  the  fall.  From  one  of  these  I  receive 
a  pocket  notebook.  My  vanity  is  pleased  with  the 
attention  shoA\Ti,  and  as  a  natural  result  I  purchase 
my  wearing  apparel  from  them.  What  these  cloth- 
ing stores  are  accomplishing  with  me  and  others  like 
me,  you  can  accomplish.  Your  customers  should  re- 
ceive all  notices  of  sales.  You  should  think  of  them 
when  you  have  a  bargain  as  well  as  something  that 
is  difficult  to  move.  Some  will  come  to  buy,  probably 
most  of  them  will  not.  But  they  will  be  pleased  to 
know  that  you  are  thinking  of  their  interests  and 
that  will  result  in  the  purchase  of  more  appliances. 

Compiling  a  List  of  Prospects 
Your  pi'ospect  list  can  be  gathered  by  having 
salesmen  take  the  names  of  those  who  make  inqui- 
ries in  your  store  for  articles  but  do  not  purchase, 
from  names  turned  in  by  your  solicitors,  from  build- 
ing permits  and  by  exchange  with  some  other  mer- 
chants such  as  a  furniture  store.  A  dealer-only 
can   secure   an   excellent   list   of  prospects   from   a 


contractor-only.  The  contractor-only  can  secure  ex- 
cellent prospects  on  wiring  from  a  dealer-only.  There 
is  a  possibility  for  a  fair  and  mutually  advantageous 
exchange.  If  your  store  is  run  according  to  depart- 
ments such  as  contracting,  large  appliances,  lamps, 
motors,  any  customer  who  purchases  an  article  from 
one  of  these  can  be  immediately  considered  a  pros- 
pect for  each  of  the  other  departments,  and  his  name 
and  address  listed  as  such.  Not  enough  contractor- 
dealers  tie  together  their  contracting  and  dealing 
departments.  You  will  wire  a  home  and  then  never 
bother  to  follow  it  up  with  selling  efforts  on  appli- 
ances and  thereby  overlook  one  of  the  finest  oppor- 
tunities to  increase  your  business.  All  of  these 
prospects  should  receive  literature  and  letters,  ex- 
plaining the  service  of  electi'icity,  its  economy,  con- 
venience, and  labor-saving  features  with  an  appeal 
to  women's  pride.  Your  letters  ai'e  worthy  of  your 
most  careful  attention  and  should  be  brief  and  to  the 
point.  Remember,  people  will  read  a  sentence  when 
they  will  not  a  paragraph,  a  paragraph  when  they 
will  not  a  page,  and  practically  nobody  will  read  a 
two-page  letter.  Once  a  prospect  has  purchased  an 
article  in  any  department,  he  should  be  transferred 
from  the  prospect  to  the  customer  list. 

Your  letter  heads  are  an  advertising  medium. 
If  they  are  so  arranged  that  they  catch  the  eye, 
awaken  interest  and  state  a  short,  brief,  cardinal 
fact  about  your  biisiness — they  will  do  much  to 
spread  the  story  of  your  store.  People  will  read  a 
letter  head  who  will  never  glance  at  the  body  of  the 
letter  before  consigning  it  to  the  waste  paper  basket. 


Featuring  Suds 


Even  the  movies  helped  a  certain  dealer  of  Southern  Cali- 
fornia to  put  over  his  'washing  machine  campaign.  Nothing 
attracts  more  attention  in  Santa  Barbara  than  the  name  or 
picture  of  a  Universal  City  queen  and  so  Nelson  &  Smith, 
electrical  dealers  of  that  city,  made  capital  of  the  fact  that 


they  and  Mary  Pickford  happened  to  be  featuring  "Suds" 
at  the  same  time.  Not  only  did  the  above  window  attract 
attention  but  an  Eden  machine  especially  arranged  so  as  to 
generate  an  amazing  amount  of  glistening  "Suds,"  helped 
to  draw  crowds  to  the  door  of  the  theatre  which  was  featuring 
that  particular  substance. 
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Hydraulic  Equipment  of  Granby  Mine 


BY  CHAS.   H.  TALLANT 


(The  development  of  power  to  serve  special  needs  has  some  interesting  examples  in  connection 
with  the  mining  industry.  The  following  account  by  a  member  of  the  Pelton  Water  Wheel  Com- 
pany describes  the  special  features  of  an  interesting  installation  in  the  Northwest. — The  Editor.) 


Several  notable  examples  of  extensive  water- 
power  utilization  by  large  mining  companies  are 
found  on  the  Pacific  Coast,  each  one  having  decidedly 
interesting  features.    One  of  these  is  the  installation 


..^.M^- 

.^^1 

i, 

.■.u.i...ai^ilA  I'ilidlf 

*« 

A-sXflJ   A.  i..  .,i.Mm 

^'^S'nK."' 

•>■■  ■• 

.'.-      .■*SL;^^'  ^ 

£!5 

l^^^liSiiii 

^^n 

^,., 

^Sf- 

jj^p- 

99 

BHft          "  -..-;«— 

JBl..  . 

^^^p^ 

IIMj^^^j^^^^^ 

^ 

w  .,:' 

View  of  buildings  at  the  Granby  works.     The  power  plant  is  lower  right, 
and  the  smelter  at  the  left. 


of  the  Granby  Consolidated  Mining,  Smelting  and 
Power  Company,  Anyox,  British  Columbia,  in  which 
hydraulic  power,  developed  by  Pelton  turbines,  is 
used  exclusively  as  the  primary  power. 

The  hydraulic  development  of  the  Granby  plant 
was  made  for  the  purpose  of  providing  power  for  the 
operation  of  a  pyritic  copper  smelting  plant,  with  a 
capacity  for  the  reduction  of  2,000  tons  of  copper 
ore  per  24-hour  day. 

Water  Source 

The  power  development  utilizes  the  water  of 
Falls  Creek,  a  stream  of  considerable  magnitude  flow- 
ing generally  in  an  easterly  direction  from  the  point 
of  water  intake  and  emptying  into  what  was  for- 
merly known  as  Goose  Bay- — now  Granby  Bay.  The 
stream  drains  a  considerable  mountainous,  snow- 
capped area  which,  with  the  available  water  storage 
capacity,  can  be  depended  upon  for  a  continuous  flow 
of  approximately  180  cu.  ft.  per  second. 

The  point  of  water  diversion  was  placed  at  a 
sharp  bend  in  the  creek,  where  the  natural  topog- 
raphy offers  an  exceptional  opportunity  for  the 
creation  of  a  large  water  storage  basin  as  well  as 
particularly  favorable  spillway  conditions,  by  the 
installation  of  a  comparatively  simple  and  inexpen- 
sive rock-filled,  timber  crib  dam. 

The  water  is  diverted  through  a  continuous  wood 
stave  pipe  line,  6ft.  in  diameter  and  some  6000  ft.  in 
length,  laid  on  a  good  average  grade  and  closely 
following  the  hillside  contour  to  a  point  directly 
above  the  smelter  proper.  From  here  riveted  sheet 
steel  pipe  is  used  for  an  abrupt  drop  to  the  power 


house,  situated  so  that  the  tail  water  discharge  from 
the  various  turbine  units  flow  directly  into  the  waters 
of  Granby  Bay. 

Details  of  Installation 

The  power  house  proper  is  50  ft.  wide  and  180  ft. 
long.  It  contains  five  hydraulic  turbine-driven  air 
machines  for  supplying  air  at  various  volumes  and 
pressures  for  the  operation  of  the  mine  and  smelter, 
and  two  hydraulic  turbine-driven  generators,  for  sup- 
plying energy  for  the  operation  of  the  electric  loco- 
motive haulage  system  and  the  various  electrical 
equipment  used  in  the  smelter  operations. 

As  the  diameters  of  the  various  turbine  units  in 
the  power  house  vary  from  40  inches  to  23  feet,  and 
the  operating  conditions  made  it  advisable  to  main- 
tain the  floor  of  the  power  house  upon  continuous 
level,  the  elevations  of  the  nozzles  which  supply 
water  to  the  various  turbines  vary  to  a  considerable 
extent.  However,  the  average  effective  head,  friction 
loss  in  the  pipe  line  deducted,  under  which  all  the 
equipments  at  the  power  house  operate,  is  375  feet. 

As  is  the  case  in  practically  all  the  streams  in 
the  northern  part  of  British  Columbia,  the  water  flow 
of  Falls  Creek  is  quite  variable  throughout  the  year, 
depending  largely  upon  the  temperature  conditions. 
This  variation  in  stream  flow  has  been  compensated 
for,  as  far  as  possible,  by  the  provision  of  water 
storage  above  the  pipe  line  intake  and  dam.    In  order 


Exterior  of  the  Granby  power  house  showing  the  forked  water  line  at  the 
right  and  the  air  pressure  lines  in  the  center. 

to  limit  the  quantity  of  water  used  by  the  various 
turbine  equipments  to  exactly  that  needed  for  the 
development  of  power  at  any  particular  time,  the 
various  equipments  are  provided  with  auxiliary  relief 


Shipping  raw  materials  to  the  East  and  returning  the  finished 

product  means  two  freight  charges.     Freight  rates  are  high. 
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water  economizing  nozzles.  By  means  of  these  noz- 
zles automatic  governor  control  of  the  exact  water 
supply  to  the  various  units  is  provided  and  all  water 
not  actually  required  for  the  development  of  useful 


Interior  view  of  the  Granby  iiower  house,  showing  the  various  hydraulic 
turbine-driven   machines.      Note  the   main  units   set   below  the   floor   level. 

work  at  the  power  house  is  conserved  within  its  stor- 
age reservoir  at  the  head  of  the  pipe  line. 

The  main  blast  furnace  air  supply  for  the 
smelter  is  provided  by  three  Connersville  positive 
blowers,  one  of  which  is  a  spare.  Each  of  these 
blowers  has  a  maximum  delivery  capacity  of  40,000 
cu.  ft.  of  free  air  per  minute  against  a  pressure  of 
32  ounces,  when  operating  at  a  speed  of  115  r.p.m. 
These  blowers  are  operated  by  direct-connected  Pel- 
ton  impulse  turbines  14  feet  in  diameter,  producing 
a  normal  output  of  625  hp.  and  capable  of  a  maximum 
capacity  of  775  hp. 

The  air  required  for  blowing  the  Bessemer  con- 
verters used  in  the  refining  of  the  copper  matte  at 
the  smelter  is  provided  by  means  of  a  Nordberg 
variable  capacity,  2-stage,  hydraulic  turbine-driven 
blowing  engine,  with  a  delivery  capacity  of  12,000 
cu.  ft.  of  free  air  against  a  maximum  pressure  of  18 
lbs.  per  sq.  inch,  when  operating  at  a  speed  of  75 
r.p.m.  This  blowing  engine  has  an  impulse  turbine 
about  23  ft.  in  diameter  directly  mounted  upon  its 
crank  shaft.  The  construction  of  the  turbine  unit 
was  accurately  carried  out  so  that  the  turbine  runner 
provides  the  requisite  energy  storage  or  flywheel 
effect  to  insure  the  smooth  operation  of  the  blowing 
engine,  as  well  as  the  power  for  the  entire  equipment. 
The  blowing  engine  is  the  reciprocating  type. 

The  great  need  for  simple  flywheel  effect  in  a 
machine  of  this  kind  will  perhaps  be  better  appre- 
ciated when  it  is  known  that  under  the  smelter  op- 
erating conditions,  the  turbine  unit,  with  a  maximum 
capacity  of  1400  hp.,  is  subject  to  an  abrupt  change 
in  output  from  no  load  to  full  load  and  this  may 
occur  from  10  to  12  times  every  hour. 

The  compressor  which  supplies  the  necessary 
air  under  pressure  for  the  operation  of  drills  and 
other  compressed  air  tools  at  the  mine  and  elsewhere 
on  the  property,  is  of  the  Nordberg  two-stage  recip- 
rocating type  and  is  capable  of  compressing  about 


4000  cubic  feet  of  free  air  per  minute  to  a  pressure  of 
100  lbs.  per  square  inch  when  operating  at  a  normal 
speed  of  84  r.p.m. 

Power  House  Operation 

The  power  house  end  of  the  plant  contains  two 
double  overhung  impulse  turbine  units,  each  direct 
connected  to  a  938-kva.,  400  r.p.m.,  alternating  cur- 
rent type  Westinghouse  generator.  These  turbine 
units  develop  a  normal  output  of  1100  hp.,  while 
having  a  maximum  capacity  of  1400  hp. 

The  excitation  of  the  generators  during  opera- 
tion is  accomplished  by  motor-generator  sets,  receiv- 
ing energy  from  the  main  generators.    It  is  neces- 
sary, however,  to  provide  excitation  current  when 
starting  the  plant  and  this  is  taken  care  of  by  a  small 
water  motor  direct-connected    to  the  shaft  of  the 
motor-generator  set.    The  water  motor  is  started,  at' 
the  outset  and  supplied  with  water  until. the  maim 
generators  are  up  to  speed.    Current  is  then  thrown^ 
into  the  electric  motor  and  it  picks  up  the  load,  while; 
the  water  is  shut  off  from  the  water  motor,  allowing; 
it  to  idle  on  the  shaft,  carrying  no  load. 

Since  it  was  found  advisable  to  maintain  the- 
floor  of  the  power  house  on  one  continuous  level, 
throughout,  and  owing  to  the  large  wheel  diameters 
used  for  the  various  direct-  connected  turbine-driven 
units,  the  height  of  the  power  house  floor  has  been 
carried  through  an  elevation  which  would  occasion 
the  loss  of  considerable  of  the  effective  water  head 
were  the  electrical  units  placed  above  it.  In  order  to 
correct  this  as  much  as  possible,  and  to  obtain  the 
greatest  output  from  the  electrical  equipments  con- 
sistent with  the  installation  generally,  the  electrical 
units  were  depressed  below  the  normal  floor  level  as 
much  as  possible. 

The  automatic  speed  control  of  all  units  in  the 
power  house  is  accomplished  by  means  of  self- 
contained  oil  pressure  governors  which  maintain  the 
uniform  speed  of  their  individual  turbine  units  by 
decreasing  or  increasing  the  size  of  the  power  jet 
impinging  upon  the  turbine  buckets.  In  thus  auto- 
matically controlling  the  speeds  of  the  units  through 
the  control  of  the  volume  of  water  delivered  to  them, 
the  water  supply  is  thoroughly  conserved  and  thus 
made  available  to  carry  short  peak  loads  which  would 
otherwise  be  beyond  the  capacity  of  the  plant.  The 
time  in  which  the  governors  must  act  in  shutting  off 
or  increasing  the  supply  of  water  to  their  respective 
turbines  is  very  short,  in  order  to  provide  proper 
speed  regulation.  In  fact,  all  of  the  governors  make 
their  full  strokes  in  three  seconds  or  less. 

It  may  be  easily  imagined  what  the  effect  would 
be  upon  the  pipe  line,  if  provision  were  not  made  in 
the  automatic  action  of  the  governing  apparatus  to 
prevent  excessive  rise  of  pressure  in  the  pipe  line 
due  to  water  ram,  when  for  instance,  the  1400-hp. 
turbine  direct-connected  to  the  blowing  engine  had 
its  complete  supply  of  water  shut  off  by  the  gover- 
nor. The  pipe  line  is,  however,  thoroughly  protected 
against  any  danger  from  this  source  by  the  use  of 
automatically  operated  auxiliary  relief  nozzles  simul- 
taneously controlled  by  the  automatic  speed  gover- 
nors with  the  volume  control  of  the  power  nozzles. 
In  the  event  of  a  change  of  load  occurring  in  such. 
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manner  as  to  require  a  very  rapid  decrease  in  the 
volume  discharged  from  the  power  nozzle,  the  auxil- 
iary relief  nozzle  rapidly  opens  and  momentarily 
provides  a  discharge  outlet  for  the  water  which  has 
been  playing  upon  the  buckets.  The  relief  nozzle 
then  automatically  and  slowly  returns  to  its  closed 
position  at  a  rate  of  speed  which  can  be  adjusted  to 
present  undue  pressure  rise  in  the  pipe  line  and 
which  is  also  entirely  independent  of  the  rate  of 
motion  of  the  governor. 

Each  of  the  turbine  units  is  provided  with  a 


main  stop  gate  valve  provided  with  a  by-pass  and 
suitable  gearing  proportioned  so  that  one  man  can 
without  difficulty  operate  even  the  largest  gate  in  the 
power  house  when  it  is  under  the  full  pressure  of 
the  pipe  line. 

Full  provision  has  been  made  throughout  the 
plant  for  facility  in  the  removal  of  any  wearing  parts 
and  with  a  view  to  providing  a  high  degree  of  con- 
tinuous twenty-four  hour  a  day  sei-vice  which  is 
necessarily  required  in  the  operation  of  a  pyritic 
smelting  installation. 


Problem  Course  in  Electricity 


BY  H.   H.   BLISS 


(The  calculation  of  power,  and  the  relation  of  the  various  terms  in  which  power  is  expressed, 
are  taken  up  here  in  the  fifth  article  of  the  practical  electricity  series.  Appended  problems 
bring  out  the  principles  stated  in  the  text.  The  author  is  on  the  staff  of  Riverside  Junior  Col- 
lege,  Riverside,    California. — The   Editor.) 


POWER  AND  EFFICIENCY 

Calculating  with  Watts. — It  is  found  by  experi- 
ment that  a  certain  engine  can  drive  one  generator 
that  gives  a  current  of  100  amperes  with  a  pressure 


I   I   I 


Fig.    A,     Diagram    illustrating    method    of    inserting    sufficient    resistance 
in  series  with   a  battery  to  limit  the  cui-rent. 

of  500  volts,  or  another  generator  that  gives  200 
amperes  at  250  volts,  or  a  third  that  gives  1000  am- 
peres at  50  volts.  The  power  is  the  same  in  each 
case;  you  will  note  that  the  product  of  volts  times 
amperes  is  50,000  each  time.  It  might  be  said  that 
electric  power  =  50,000  "volt-amperes"  but  the  com- 
mon expression  is  50,000  "watts."  In  a  direct  cur- 
rent circuit  the  Number  of  Watts  ^  Number  of  Volts 
across  the  Circuit  X  Number  of  Amperes  Flowing. 

The  same  product  expresses  the  number  of 
watts  of  power  in  an  alternating  current  circuit, 
provided  there  are  no  complications  due  to  con- 
densers, coils  or  long  lines;  in  other  words,  the  for- 
mula applies  to  all  ordinary  lighting  and  heating  cir- 
cuits but  not  to  those  containing  alternating  current 
motors  or  transformers.    In  any  circuit : 

Power  =  Pressure  X  Current  X  Power  Factor, 
the  power  factor  being  100%  or  less,  depending  on 
circumstances. 

If  a  lamp  takes  1/3  ampere  at  120  volts,  its 
"wattage"  is  1/3  X  120  =  40.  How  many  amperes 
flow  through  a  motor  taking  1760  watts  on  a  440  volt 
circuit  ?  Since  watts  =  volts  X  amperes ;  amperes  = 
watts/volts  =  1760/440  =  4  amperes,  answer. 

The  "watt  formula"  can  be  rearranged  for  use 
in  finding  volts  or  amperes,  just  as  Ohm's  Law  could 
be  rearranged  for  different  purposes.  To  find  the 
voltage  to  apply  to  a  550  watt  iron  taking  2.5  am- 
peres, we  divide  watts  by  amperes:  550/2.5  =  220 


volts.  In  such  cases  it  is  best  to  check  the  solution 
by  trying  the  original  "watt  formula" ;  here  220  X 
2.5  =  550 ;  in  the  example  above,  4  X  440  =  1760. 

Kilowatts,  Horsepower,  Kilovolt-amperes. — Ex- 
cept with  such  small  apparatus  as  heaters,  lamps, 
telephone  apparatus  and  fractional  horsepower  mo- 
tors, the  watt  is  too  small  a  unit  for  convenience. 
Hence  we  perform  most  power  calculations  in  terms 
of  the  "kilowatt"  (1000  watts).  In  certain  cases  it 
is  necessary  to  convert  kilowatts  to  horsepower  and 
vice  versa,  which  is  most  conveniently  done  if  one 
remembers  that  1  hp.  (horsepower)  ^  3/4  of  1  kw. 
(kilowatt)  very  nearly,  and  hence  1  kw.  =  4/3  of 
1  hp. 

Another  unit  frequently  mentioned  in  connec- 
tion with  a.c.  apparatus  is  the  "kilovolt  ampere." 
One  "kilovolt"  equals  1000  volts.  If  a  6000-volt  gen- 
erator is  capable  of  supplying  80  amperes  it  is  rated 
at  6  X  80,  or  480  kva.  (kilovolt-amperes).    Its  load 


Fig.  B. 


Motor  generator  set  used  for  experiment  in  the  evening  electrical 
class  at  the   San  Francisco   Polytechnic   High   School 


may  be  480  kw.  if  the  power  factor  is  100%,  or  less, 
if  the  power  factor  is  lower. 

In  a  certain  circuit  the  electrical  hp.  =  56  and 
the  power  factor  :=  60%  ;  find  the  kva.  We  first 
change  the  power  to  kw. :  %  of  56  ^  42.    Then,  since 


The  major  reserves  of  the  nation's  standing  timber  are  found' 
in  the  Pacific  Northwest.  The  tremendous  natural  resources 
of  this  region  have  just  begun  to  be  developed. 
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the  kw.  =  kva.  X  power  factor,  the  kva.  ^  42  -f-  .60 
=  70. 

Observe  carefully  the  fact  that  the  number  of 
kw.  is  always  less  than  the  number  of  hp.  represent- 
ing the  same  power,  since  the  kilowatt  is  a  larger 
unit   (the  number  of  miles  between  San  Francisco 
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Fig.    C.     Diagram    showing   solution    of   problem   43.      16    and    36  ohms  in 

multiple  give  an  equivalent  resistance  of  approximately  11  ohms  ;  add  4  in 

series  and  find  total  for  magnet,  toaster  and  grid  ^  15  ohms.  This  in 
parallel  with  22.5  gives  9  ohms  for  the  whole  combination. 

and  Los  Angeles  is  less  than  the  number  of  feet). 
Since  it  is  4/3  as  large  a  unit,  there  are  only  %  as 
many  of  the  kilowatts.  Keeping  this  point  clearly  in 
mind  will  help  in  making  transformations  from  one 
kind  of  unit  to  another. 

Electrical  EfBciency. — If  a  man  has  to  charge 
a  storage  battery  which  takes  40  amperes  at  110 
volts,  and  has  a  550-volt  d.c.  line  available,  he  can 
do  it  by  inserting  sufficient  resistance  in  series  with 
the  battery  to  limit  the  current.  (See  Fig.  A.)  He 
would  have  to  produce  a  "drop"  of  440  volts  in  the 
resistance,  when  40  amperes  flow.  Therefore  he 
would  need  11  ohms.  This  system  has  been  used 
commercially,  but  it  is  generally  disapproved  as  "in- 
efficient." 

A  better  scheme  is  to  use  a  550-volt  motor, 
"direct-connected"  to  a  110-volt  generator.  This 
kind  of  combination,  generally  known  as  an  "M-G 
set,"  is  very  much  used  for  giving  a  different  voltage 
or  producing  direct  current  from  an  a.c.  supply,  as 
for  electric  railways,  battery  charging,  or  running  a 
motion  picture  projector. 

The  number  of  watts  taken  by  the  motor  is 
called  the  "input"  to  the  combination;  the  "output" 
of  this  M-G  set  would  be  the  watts  given  out  by  the 
generator.  With  the  figures  given,  the  output  =^  40 
X  110  =  4400  watts.  The  output  of  any  machine 
or  system  of  machines  is  always  less  than  the  input. 
This  statement  has  been  proved  by  hundi-eds  of  thou- 
sands of  tests  and  experiments  upon  all  sorts  of 
devices.  Hence  the  input  to  oui-  M-G  set  is  more 
than  4400  watts — probably  about  7000  watts. 

The  "efficiency"  of  a  machine  is  defined  as  the 
answer  obtained  by  dividing  the  output  of  a  machine 
by  the  input,  or  "efficiency  =  output  -^  input."  Our 
M-G  set  has  an  efficiency  of  4400/7000  or  .63,  gen- 
erally written  "63  per  cent"  or  "63%."  To  the  engi- 
neer efficiency  means  power  delivered  -=-  power  taken 
in,  or  the  percentage  of  a  watt  given  out  by  an  appli- 
ance for  each  watt  consumed  by  it. 

If  we  know  the  efficiency  and  input  of  a  machine, 
we  readily  calculate  the  output  by  multiplying  the 


two  known  factors.  Similarly,  we  can  find  the  input 
by  dividing  the  output  by  the  efficiency,  when  these 
two  things  are  known. 

Answers  to  Problems  on  Multiple  Circuits 

33.  Voltage  =  1.25  X  92  =  115;  heater  current  = 
115/24  =  4.79;   line  current  ^  sum  ^  6.04  amperes. 

34.  485/5  =  97  ohms;  110/97  =  1.134  amperes. 

35.  From  aligTiment  chart,  10  and  2.5  give  2  ohms, 
hence  combined  resistance  ^  .002  ohms.  Voltage  drop  across 
meter  =  12  X  .01  =  .12  volt;  cun-ent  =  .12/.002  =  60  am- 
peres. 

36.  2.5  X  (7  +  29)  =  90  volts;  90/18  =  5  amperes; 
5  +  2.5  ^  7.5  amperes. 

37.  Volts  .=  3.6  X  30  =  108;  B  takes  4.5  amperes; 
total  current  ^  10.8  amperes;  equivalent  resistance  =  108/10.8 
^  10  ohms. 

38.  Second  lamp  takes  1.5  amperes.  Drop  =  3.6  X  1.6 
=  5.76;  generator  voltage  =  113.76  volts. 

39.  Lamp  resistances  are  51.4  and  72  ohms.  108/3.6  = 
30  ohms;  30  +  1.6  =  31.6  ohms  for  circuit. 

40.  Trolley  resistance  =  .093;  feeder,  .045;  combined 
resistance  ;=  .0303  ohm.  Track  resistance  ='.021;  total  = 
.021  +  .0303  =  .0513.    Drop  =  130  X  .0513  =  6.7  volts. 

41.  First  reading  =  60  volts.  Two  lamps  in  parallel 
have  80  ohms;  total  resistance  then  =  80-|-  160  =  240  ohms; 
current  =  .5  ampere;  .5  X  160  =  80  volts. 

42.  Coils  are  in  series  for  "low  heat";  total  resist- 
ance =  220/.86  =  256  ohms.  Medium  coil  has  220/2.75  =  80 
ohms;  the  other  has  256  —  80  ^  176  ohms.  Current  taken  by 
second  coil  on  220  volts  =  220/176  =  1.25  amperes.  For 
"high  heat"  coils  are  in  multiple  and  total  current  =  1.25  -|- 
2.75  =:  4  amperes. 

43.  16  and  35  ohms  in  multiple  give  an  equivalent 
resistance  of  approximately  11  ohms;  add  4  in  series  and  find 
total  for  magnet,  toaster  and  grid  =  15  ohms.  This  in  paral- 
lel with  22.5  gives  9  ohms  for  the  whole  combination.  (See 
Fig.  C.) 

44.  24/.1  =  240  ohms;  240  —  83  —  37  =:  120  ohms  in 
the  lamp.  By  alignment  chart,  lamp  and  shunt  give  30  ohms; 
30  -1-  83  -F  37  =  150  ohms. 

45.  Man  and  one  lamp  in  parallel  have  equivalent  re- 
sistance ^  1000  ohms;  total  resistance  ^=  3400  ohms;  amperes 
=  221/3400  =  .065.  Drop  in  outer  lamps  =  .065  X  2400  = 
156  volts,  leaving  65  volts  across  man;  current  =  65/6000  X 
.0108  ampere.  If  lamp  bums  out  his  current  increases  to 
221/8400  =  .0263  ampere. 

Power  Problems 

46.  What  current  flows  through  each  of  the  following 
pieces  of  220-volt  apparatus?  15-watt  lamp,  500-watt  iron, 
440-watt  cooking  unit? 

47.  What  current  is  taken  by  a  27.5  ohm  heater  on  a 
110-volt  circuit?  How  many  watts ?  How  many  kw.?  How 
many  electrical  hp.  ? 

48.  What  current  flows  if  11,000  kw.  are  transmitted 
on  two  wires  at  100,000  volts  and  80%  power  factor? 

49.  A  certain  sewing  machine  motor  takes  4  amperes 
and  .12  kw.  on  a  d.c.  circuit.    What  is  the  voltage  ? 

50.  A  440-volt  a.c.  motor  has  an  input  of  19  kw.  at  a 
power  factor  of  90%.    What  current  does  it  take? 

51.  This  motor  is  85%  efficient.  What  is  its  output  in 
kw.  and  hp.  ? 

52.  This  same  motor  is  direct-connected  to  a  150-volt 
d.c.  generator  which  supplies  to  a  storage  battery  a  current 
of  92.7  amperes.  Find  the  efficiency  of  the  generator  and  the 
efficiency  of  the  M-G  set. 

53.  There  are  connected  in  series  across  a  110-volt 
circuit  one  heater  of  20  ohms  resistance,  one  resistance  coil 
of  11  ohms,  and  three  pieces  of  wire  of  .2  ohm  each.  Find 
the  power  used  in  the  heater. 

54.  What  current  flows  for  a  load  of  45  kva.  at  2300 
volts  and  90%  power  factor? 

55.  In  Fig.  B  is  shown  an  experimental  M-G  set.  The 
a.c.  motor  (at  the  right)  takes  6  amperes  at  230  volts  and 
72%  power  factor.  Find  the  cuiTent  output  from  the  60-volt 
d.c.  generator  if  the  efficiency  of  the  set  is  57%. 

56.  A  motor  draws  a  current  of  40  amperes  through 
two  line  wires  of  .4  ohm  each  connected  to  a  220-volt  gen- 
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erator.     Find  the  power  output  of  the  generator,  the  input 
to  the  motor  and  the  efficiency  of  the  transmission. 

57.  What  is  the  power  factor  in  a  transmission  line 
where  the  kw.  ^=  9,600,  the  voltage  =  150,000  and  the  cur- 
rent =  80? 

58.  A  long  piece  of  "Nichrome"  resistance  wire  is  con- 
nected across  a  224-volt  circuit.  It  absorbs  1.8  kw.  of  power. 
Find  the  resistance  of  the  wire. 

59.  Three  electric  lamps,  of  200  ohms,  240  ohms,  and 
810  ohms  respectively,  are  connected  in  multiple.  Together 
they  take  1.15  amperes.  Find  the  circuit  voltage  and  the 
power  to  each  lamp. 

60.  Find  the  resistances  of  the  following  110-volt 
lamps:  10  watt;  25  watt;  60  watt;  100  watt. 


MAKING  ONE  SALE  INTO  TWO 

BY  M.  T.  DOLMAN 

(Do  you  make  the  best  of  your  selling  opportunities? 
The  following  hints  to  contractor-dealers  by  the  man- 
ager of  the  Sales  Promotion  Bureau  of  the  Pacific 
States  Electric  Company  indicate  that  the  customer 
does  not  necessarily  think  of  asking  for  everything 
he  wants. — The  Editor.) 

"Need  a  tooth  brush,  sir?" 

How  many  of  you  contractor-dealers  have  had 
that  question  shot  at  you  by  the  clerk  in  the  up-to- 
date  drug  store,  when  you  asked  for  a  certain  make 
of  tooth  paste,  or  powder? 

That  question  was  put  as  the  clerk  showed  you 
the  package  of  paste  you  had  asked  for,  preparatory 
to  wrapping  it  up  for  you.  As  he  started  toward  the 
wrapping  desk,  the  chances  are  that  the  clerk  also 
reached  for  a  bottle  of  mouth  wash  and  showed  you 
that,  saying  a  few  words  in  recommendation.  Maybe 
you  bought  the  brush,  suddenly  remembering  that 
yours  was  rather  worn  and  you  would  need  a  new 
one  soon,  anyhow.  Or  maybe  you  bought  the  mouth 
wash.  Again,  maybe  you  didn't  buy  either.  Yet  the 
chances  are  that,  if  the  clerk  was  at  all  tactful  when 
he  made  the  suggestions  he  wrote  two  items  on  his 
check  instead  of  one  and  drew  down  an  extra  p.m.  as 
a  result.  That  was  salesmanship,  in  one  of  its  neat- 
est forms.  That  sort  of  salesmanship  has  put  the 
drug  stores  into  the  "million-dollar-turn-over"  class 
and  given  them  a  position  in  the  retail  world  they 
never  occupied  before. 

A  man  walks  into  a  dealer's  store  and  asks  for 
some  lamps.  (Bulbs,  he  calls  them,  for  the  public 
hasn't  yet  been  thoroughly  unsold  on  that  word  as 
applied  to  electric  lamps.)  What  do  you  do,  or  what 
does  the  clerk  do?  Most  likely  what  I've  seen  many 
of  them  do.  He  reaches  for  a  25  or  40-watt  clear, 
B  Type  lamp  and  proceeds  to  wrap  it  up,  telling  the 
customer  the  price.  Out  goes  Mr.  Customer  and  for 
weeks  thereafter  cusses  electric  lights.  Never  a 
word  was  asked  as  to  where  the  customer  intended 
to  use  those  lamps,  nor  any  effort  made  to  sell  the 
new  White  Mazda.  Two  lamps  were  sold — two  lamps 
only,  Not  even  good  will  was  promoted,  either  for 
the  lamps,  the  electrical  industry  or  the  dealer. 

Now  that  is  what  had  been  happening  daily  in 
the  store  of  a  certain  dealer  whom  I  happened  to 
visit  one  day,  when  just  such  a  transaction  as  I  have 
described,  transpired.  The  "boss"  of  the  store  was 
busy  figuring  a  wiring  job.  The  clerk  (I  can't  dig- 
nify him  by  calling  him  a  salesman)  didn't  know  his 
business,  though  he  had  been  working  for  that  dealer 
for  three  years.  Both  "boss"  and  employe  were  to 
blame — mostly  the  "boss." 


I  stood  beside  the  counter  where  the  man  asked 
for  the  lamps  and  said  nothing,  until  the  clerk  left  to 
wrap  up  the  lamps.  Then,  picking  up  a  White  Mazda 
which,  as  it  happened,  was  lying  on  the  counter,  I 
said, 

"Have  you  ever  seen  this  lamp  before?  It's  the 
very  last  word  in  electric  lamps.  Gives  you  a  clear, 
well  defined  light  for  reading,  yet,  because  of  its 
character  has  none  of  the  glare  attendant  on  clear 
lamps." 

He  was  interested,  and  never  even  stopped  to 
ask  who  I  was,  or  to  notice  that  I  wore  my  hat  and 
was  evidently  a  stranger  and  not  part  of  the  dealer's 
organization. 

I  stepped  behind  the  counter  and  lighted  the 
White  Mazda  for  him.  His  face  lit  up  in  a  smile  and 
he  said: 

"That's  just  what  I  want.  I  want  those  bulbs 
for  a  living  room  table  lamp,  to  read  by." 

"Best  thing  in  the  world  for  that,"  I  said.  "You 
take  my  advice.  Take  along  half  a  dozen.  Put  two 
or  three  in  your  reading  lamp.  Put  some  in  your 
bed  room.  Above  all,  put  one  in  your  bathroom  over 
the  mirror.    See  how  much  easier  it  will  be  to  shave." 

By  that  time  the  clerk  had  returned.  But  the 
customer  said: 

"I've  changed  my  mind.  This  gentleman  was 
showing  me  this  new  'lamp,'  as  he  calls  it.  I  think 
I'll  take  half  a  dozen." 

While  the  clerk  was  wrapping  these  up  (unfor- 
tunately the  counter  was  ten  or  twelve  feet  from  the 
counter)  I  casually  remarked: 

"Ever  have  any  trouble  with  your  door  bell  bat- 
teries?" 

"I  should  say  I  do!  The  darned  bell  don't  work 
now.    I'd  forgotten  all  about  it." 

Then  I  explained  about  the  bell  ringing  trans- 
former.   He  thanked  me  and  bought  that,  too. 

That  evening  I  remained  over  in  the  town,  at  the 
request  of  this  particular  dealer,  who  having  sensed 
the  transaction  had  stopped  to  watch  what  I  did,  and 
talked  to  him  and  his  sales  people.  The  result  of 
that  one  little  lesson  has  been  to  make  this  dealer 
one  of  our  biggest  sellers  of  White  Mazda  lamps,  and 
one  of  the  greatest  boosters  for  small  electrical  spe- 
cialties we  have  on  our  books.  He  is  giving  his  sales- 
men a  bonus  every  time  they  have  two  or  more  items 
on  a  check.  His  volume  has  doubled,  and  with  it  his 
net  profits. 


INDUSTRIAL  USES  OF  RADIO 

Radio  experimenters  seem  to  be  bound  and  de- 
termined that  distance  shall  not  be  considered  as  a 
factor  in  any  of  our  present  day  processes  such  as 
the  making  of  talking  machine  records.  The  speaker 
talks  into  a  high-power,  instrument  which  transmits 
the  voice  several  hundreds  of  miles  to  the  receiving 
point  where  a  recorder  which  engraves  the  message 
in  soft  wax  is  attached.  A  record  made  recently  was 
perfect  though  a  trifle  "patchy"  when  produced. 


The  tremendous  markets  of  the  Orient  are  most  easily  reached 
from  the  Pacific  Coast. 

FORWARD  WESTERN  INDUSTRY! 
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Meeting  the  Power  Shortage  in  the  West 

(By  means  of  an  unusual  network  of  interconnections,  steam  power  plants  are  assisting  hydro- 
electric installations  to  supply  the  great  power  demand  of  the  West  during  these  months  of 
shortage.  Among  the  views  on  these  pages,  the  water  softening  plant  of  the  Sierra  and 
San  Francisco  Power  Company,  the  float  arrangement  at  a  Southern  California  Edison  Com- 
pany plant  and  of  an  oil  fire  steam  heating  station  of  the  Pacific  Gas  &  Electric  Company, 
are  of  especial  interest. — The  Editor.) 


TYPLICAL   BOILER    ROOM   FOR    EASY    CHANGEOVER    FROM    OIL    TO    COAL 
Many  power  plant  operators  prefer  to  so  design  the  fuel   oil  operation  that    quick    changeover    to    coal    operation    may    be    accomplished    should    oil 
later   involve  less   economic   operation   than   coal.      The   view   shown   is   that  of  the  boiler  room  of  the   steam   electric   plant   for   the   lighting  depart- 
ment  of   the   city   of   Seattle — East   Lake   Avenue   and   Highland   Place. 
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Boiler   installation    at   the    Long    Beach    Plant    of   the    Southern    California 
Edison  Company  under  construction 


Water  softening  plant  at  the  Sierra  and  San 
Francisco  Power  Company's  17,000-kw.  oil  burn- 
ing station.  The  use  of  pure  water  free  from 
scale-forming  matter  is  the  first  requisite  toward 
keeping  boilers  clean. 
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The  above  is  a  view  of  the  float  arrangements, 
showing:  the  valves  which  control  the  inlet 
and  outlet  of  oil  from  storage  tanks  of  Long 
Beach  Plant,  Southern  California  Edison  Com- 
pany. 


The  oil-fired  steam  heating  station.  Pacific 
Gas  &  Electric  Company,  Station  S,  San 
Francisco,  is  shown  to  the  right.  B  &  W 
boilers  are  to  the  left,  fuel  oil  pumps  and 
heaters  in  the  center  of  background,  feed 
water  pumps   and  heater  to  the  right. 


The  mechanical  fuel  oil  atomizers  installed  under  two  250-hp.  Heine  boilers.  The  view  is  the  standard  equipment  at  eleven  pumping 
stations  of  the  Shell  Company  of  California  Oil  Pipe  Line,  installed  by  Sanderson  and  Porter.  The  operation  is  entirely  automatic, 
oil  being  supplied  to  the  burners  under  the  control  of  the  pump   governors  so   as  to  maintain  constant  pressure. 
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A  New  Plan  of  Distribution 


BY  GLEN  H.   SMITH 


(Increased  efficiency  in  the  distribution  of  power  is  in  line  with  the  present  need  for  full  utili- 
zation of  all  electric  power  resources.  Following  is  a  description  of  a  new  arrangement  in  the 
city  of  Seattle,  written  by  the  engineer  of  outside  construction  on  the  Seattle  Municipal  Light 
&  Power  System.— The  Editor.) 


Some  radical  changes  are  to  be  made  in  the  city 
distributing  system  of  the  Seattle  municipal  plant  as 
rapidly  as  present  plans  can  be  carried  out.  Some  of 
the  features  proposed  are  different  from  anything 
used  in  any  city  in  the  country. 

The  proposed  changes,  in  brief,  consist  in  chang- 
ing a  15,000-volt,  2-phase  system  to  3-phase  with 
15,000  volts  to  neutral,  and  the  extension  of  this 


Chart  showing  current  used   by   district  which   has   been   changed   to    new 

system 

system  into  each  district  now  served  by  primary, 
with  the  shortening  of  the  primary  feeder  to  a  max- 
imum of  two  or  three  thousand  feet  and  consequent 
elimination  of  the  feeder  regulator.  The  idea  is  to 
substitute  a  high  voltage  system  for  the  long  pri- 
mary feeders,  and  so  subdivide  the  primary  districts 
that  the  customer  at  the  feeding  point  of  the  district 
nearest  the  station  will  receive  the  same  voltage 
as  the  one  at  the  extremity  of  the  most  remote  dis- 
trict, within  the  three  or  four-volt  variation  permis- 
sible on  the  tungsten  lamp. 

Details  of  the  New  Plan 

To  illustrate,  let  us  take  a  typical  primary  dis- 
trict, such  as  the  University  section,  and  trace  the 
current  from  generating  station  to  customer  on  the 
old  and  the  new  plans  of  distribution.  The  district 
uses  750  kilowatts  at  120-240  volts  single  phase  for 
light  with  about  100  kilowatts  of  polyphase  power — 
a  total  of  800  kw.  on  the  lighting  phase.  Current  is 
taken  from  the  bus  at  the  Lake  Union  steam  plant 
at  15,000  volts  and  carried  by  two-phase  line  to  the 
Fremont  substation,  15,000  feet.  The  full  load  regu- 
lation on  this  section  of  line,  which  is  of  No.  2  wire 
most  of  the  way  and  designed  for  4000  kva.,  is  ap- 
proximately 4  1/3%,  while  the  drop  due  to  the  800 
kilowatts  under  consideration  is  1  2/3%  on  its  phase. 


At  Fremont  the  current  is  stepped  down  to  2500 
volts  with  a  drop  of  1%  and  sent  through  the  usual 
oil  switch  and  automatic  induction  regulator  to  the 
primary  feeder.  This  feeder  of  two  350,000  CM. 
cables,  carries  the  load  of  300  amperes  12,000  feet  to 
a  distributing  center  at  14th  Avenue  Northeast  and 
East  45th  Street,  with  a  drop  of  15%.  From  the 
distributing  center  a  primary  network  spreads  in  all 
directions,  reaching  an  extreme  length  of  16,000  feet, 
using  wire  from  No.  0  to  No.  6,  and  giving  a  voltage 
drop  of  10%  from  distributing  center  to  extreme 
end.  The  distributing  transformer  adds  2%  drop, 
and  the  bus  and  service  another  2%,  making  a  grand 
total  of  34.3%  to  be  compensated  in  order  to  get  con- 
stant potential  service.    Theoretically  this  can  all  be 


Typical  outdoor  substation   in  the  residence  district 


taken  care  of  by  regulator  and  by  raising  the  bus 
except  the  10%  from  feeding  point  to  the  end  of  the 
primary,  provided  that  the  load  comes  on  at  the  same 
time  throughout  the  district.  In  practice  the  voltage 
at  the  feeding  point  is  raised  over  the  peak  to  3%  or 
4%  above  the  standard  voltage,  so  that  the  average 
over  the  district  is  correct,  with  the  nearest  custom- 
ers getting  high  and  the  farthest  low  voltage.  The 
abnormal  drop  of  15%  in  the  feeder  itself  is  partly 
taken  care  of  by  a  10%  fixed  booster  at  the  sub- 
station, the  remainder  by  automatic  regulator.  It 
may  be  noted  that  the  inductive  component  of  this 
drop  is  933  volts  against  224  volts  due  to  resistance ; 
also  that  the  feeder  wire  is  by  no  means  overloaded. 

Method  of  Changing 

To  substitute  the  new  method  of  distribution  for 
the  one  outlined  above  for  this  district,  we  change 
the  voltage  on  the  steam  plant  busses  to  15,000  to 
neutral,  3-phase,  or  25,980  volts  between  wires,  take 
down  two  wires  of  the  five-wire,  two-phase  system, 
and  extend  the  line  past  the  present  station,  past  the 
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present  distributing  point  and  on  to  within  4000  feet 
of  the  end  of  the  primary  network.  We  cut  this 
network  into  quarters,  and  install  a  250-kw.,  26,000 
to  2500-volt  transformer  at  the  center  of  each  quar- 
ter and  tie  the  network  to  it  through  a  disconnecting 
switch  and  take  down  the  heavy  feed  wires.  We  now 
have  11/4%  drop  from  steam  plant  to  Fremont,  one- 
third  of  what  we  had  before,  and  from  Fremont  to 
the  old  feeding  point  we  have  one-fourth  of  one  per 
cent,  instead  of  15%,  or  one-sixtieth  of  the  former 
drop.  From  each  new  feeding  point  to  the  end  of  the 
primary  is  now  half  as  far  as  before,  with  one- 
quarter  of  the  current  to  send  in  each  direction,  re- 
ducing voltage  drop  to  one-eighth,  or  11/4%  maxi- 
mum. This  is  the  drop  which  can  not  be  compensated 
for  because  it  is  "between  consumers."  Step  down 
transformers,  distributing  transformers,  secondary 
bus  and  service  introduce  a  five  per  cent  drop  as 
before,  but  this,  with  the  two  per  cent  on  the  26,000- 
volt  line,  can  be  compensated  by  raising  the  station 
bus  voltage  over  the  peak. 

We  have  reduced  the  drop  between  station  and 
customer  from  34.2%  to  8%  with  a  reduction  in 
power  loss  from  28  %  to  8  % ,  and  given  service  to  the 
farthest  consumer  better  than  that  formerly  given 
at  the  feeding  point.  At  the  same  time  we  have 
reduced  the  expense  for  apparatus  including  wire, 
insulators,  transformers  and  regulators,  from  station 
to  feeding  point  about  35  per  cent  and  increased  the 
capacity  of  the  circuits  from  two  to  thirty-three 
times. 

Advantages  of  New  System 

With  the  new  system  the  entire  city  will  require 
only  three  stations,  the  Skagit  step-down  station  in 
the  north  end  and  Cedar  River  step-down  station  in 
the  south,  with  the  steam  plant  in  the  center.  The 
busses  in  the  three  stations  will  be  regulated  for  the 
same  voltage  by  synchronous  condensers,  regardless 
of  the  direction  of  the  flow  of  power  between  them. 
The  15,000-volt  system  will  become  simply  an  over- 
grown primary  system,  with  transformers  placed 
wherever  necessary  for  the  lighting  load.  Additional 
circuits  will  be  necessary  between  stations  for  tie 
lines,  and  the  largest  power  loads  will  require  power 
lines  separate  from  the  lighting  circuits. 

The  operation  of  such  a  system  is  very  simple. 
Each  transformer  is  inspected  periodically  and 
graphic  load  charts  taken  frequently  enough  to 
guard  against  overload.  Each  primary  district  may 
be  tied  to  the  neighboring  one  when  work  must  be 
done  on  15,000-volt  lines  or  transformers.  In  cases 
of  short  circuit  on  the  primary  system,  a  district 
must  be  out  until  the  troubleman  can  be  sent  to  the 
district,  but  the  area  affected  will  be  only  one-fourth 
as  large  as  formerly.  The  effect  of  trouble  on  the 
15,000-volt  lines  will  not  change;  such  trouble  will 
be  reduced  as  construction  is  improved. 

From  the  safety  standpoint  the  two  systems 
stand  equal.  Lines  of  any  voltage  above  2500  must 
be  killed  before  they  can  be  handled.  The  safety 
depends  almost  entirely  on  the  class  of  construction 
and  the  care  in  operating.  The  reconstruction  of 
old  15,000-volt  lines  using  modern  insulators  and 
switches,  larger  crossarms  and  better  safety  factors 


in  general  will  greatly  improve  their  safety.  Insula- 
tors of  three  distinct  colors,  brown,  blue  and  white, 
are  to  be  used  for  designating  the  three  phases,  both 
for  safety  and  for  convenience  of  operating. 

This  plan  has  been  tried  out  in  part,  on  the  city's 
system  for  ten  years,  and  is  being  used  on  the  pres- 
ent 15,000-volt,  two-phase  system  as  the  best  and 
cheapest  means  of  relief  for  overload  feeders.  There 
are  now  seven  primary  districts  in  operation,  with 
three  more  under  construction  and  four  more  to  be 
added  as  rapidly  as  possible.  So  far,  the  system  has 
proved  satisfactory  beyond  expectation. 


MECHANICAL  ANALOGS  —  III. 

BY  G.  E.  SCHUCK 

(A  comparative  summary  of  the  mechanical  and  elec- 
trical relationships  analyzed  in  the  article  appearing 
in  the  last  issue  is  given  here  in  the  third  paper  of 
the  Mechanical  Analogs  series.  The  author  is  a  mem- 
ber of  the  electrical  engineering  department  of  the 
University  of  Washington. — The  Editor.) 

An  examination  of  Figs.  1  and  3  together  with 
the  curves  representing  pressure,  electromotive 
force,  fluid  flow  and  flow  of  electricity  which  may  be 


Fig.    3 


found  in  the  previous  article  appearing  in  the  Sep- 
tember 1st  issue  of  Journal  of  Electricity,  will  lead 
to  the  following  conclusions. 

1.  A  condenser  connected  across  the  mains  of 
an  alternating  current  circuit  acts  as  an  absorbing 
or  elastic  medium,  a  charge  of  electricity  being  ab- 
sorbed by  the  dielectric  during  one  part  of  the  cycle 
and  returned  to  the  circuit  during  the  other  part  of 


The  West  now  purchases  $30  worth  of  electrical  appliances 
per  capita  as  compared  with  $7  in  the  rest  of  the  country. 
Industrial  development  means  general  development  and  an 
even  higher  purchasing  power. 
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the  cycle,  as  is  the  membrane  M,  stretched  first  in 
one  direction  and  then  in  another,  causing  a  flow  in 
and  out  of  the  condenser  ninety  degrees  or  a  quarter 
period  in  advance  of  tlie  electromotive  force,  or  in 


This  diagram  illustrates  the 
electric  principles  shown  in 
the  mechanical  analog  in 
Figure  3.  The  maximum 
electromagnetic  energy  in 
this    inductive    circuit    is    Va 


other  words,  ninety  degrees  out  of  phase  with  the 
electromotive  force.  The  maximum  potential  energy 
stored  up  in  the  stretched  membrane  M  is  propor- 
tional to  the  product  of  the  average  force  exerted 
on  the  membrane  from  the  time  it  is  in  its  maximum 
state  of  stress  until  it  is  in  its  neutral  position,  and 
the  volume  or  quantity  of  fluid  displaced.    Potential 

Eq 
energy  is  proportional  to .     The  volume  of  dis- 


placement is  proportional  to  the  product  of  the  pres- 
sure E  and  the  capability  K  of  the  membrane  to  be 
stretched  under  unit  pressure.  Therefore  potential 
energy  is  proportional  to  1/2  KE^.  Also  the  maxi- 
mum electrostatic  energy  stored  in  a  condenser 
equals  1/2  CE-. 

2.  An  inductance  coil  connected  across  alter- 
nating current  mains  acts  in  the  natui-e  of  inertia] 
of  mass.    This  inertia  tends  to  oppose  any  change! 
of  current  and  retards  the  cm-rent  ninety  degi'ees  or} 
a  quarter  period  behind  the  electromotive  force,  or 
in  other  words  the  current  lags  ninety  degrees  out  of  1 
phase  with  the  electromotive  force.     The  coefficient 
of  self  induction  L,  which  is  a  measure  of  a  circuit's 
ability  to  induce  counter  electric  motive  force  or  self 
induction,  takes  the  same  part  in  electrical  phenom- 
ena as  do  masses  such  as  M  in  mechanical  mechan- 
isms.   The  maximum  kinetic  energy  of  the  mass  D 
in  Fig.  3  is  1/2  MV-.    The  maximum  electromagnetic 
energy  in  the  inductive  circuit  of  Fig.  5  is  1/2  Ll=. 

3.  A  non-inductive  resistance  connected  across 
the  alternating  current  mains  acts  in  the  nature  of 
mechanical  friction  having  no  retarding  or  absorb- 
ing properties.  The  curve  of  current  is  practically 
the  same  shape  as  the  curve  of  the  electromotive 
force,  and  exactly  coincides  in  time  relation  with  it ; 
in  other  words,  the  current  is  in  phase  with  the  volt- 
age and  the  power  factor  is  unity. 


TABLE  I— QUALITIES  OF  REFLECTORS  OF  DIFFERENT  FORMS 


Qualities 

Metal,  porcelain-enameled 

Glass 

Shallow-bowl 
or  dome,  15 

degree 
cut-off  angle 

Deep-bowl 

Shallow-bowl 

lamp  fitted 

with  shield  or 

cap 

Deep-bowl 
mirrored  glass 

Deep-bowl 

prismatic 

glass 

Horizontal 
iUumination 

Excellent 

Fair 

Fair 

Excellent 

Excellent 

Vertical 
illumination 

Good 

Poor 

Poor 

Fair 

Excellent 

Ease  of 
maintenance 

Excellent 

Excellent 

Fair 

Fair 

Fair 

Non-liability 
to  breakage 

ExceUcnt 

Excellent 

Excellent 

Fair 

Good 

Non-liability 
to  deterioration 

Excellent 

Excellent 

Good 

Fair 

Excellent 

Avoidance  of  eye  strain 
from  direct  glare 

(See  Note) 

Good 

Excellent 

Good 

Good 

Avoidance  of  glare  from 
polished  surfaces 

(See  Note) 

Poor 

Excellent 

Poor 

Poor 

Note — The  glare  from  clear 
excessive  glare  the  lamps 
above  the  floor. 


lamps  is  greater  with  shallow-bowl  or  dome  reflectors  than  with  other  types.  To  prevent 
should  either  be  frosted  or  be  eqxiipped  with  opal  glass  caps,  unless  mounted  at  least  20  feet 


TABLE  II— SIZE  OF  LAMPS  AND  SPACING  REQUIRED  FOR  VARIOUS 
INTENSITIES  OF  ILLUMINATION 

The  intensities  recommended  for  various  operations  are  given  in  the  test. 

L=Lamp  size  in  watts:  S=Spacing  in  feet.     (These  values  do  not  apply  to  indirect  lighting.) 


£ 

Vacuum 

a 

Tung- 

Gas filled  tungsten 

o 
p 

sten 

L       S 

L       S 

L     S 

L         S 

L     S 

L          S 

L     S 

L     S 

L     S 

L         S 

50—28 

75—39 

100-^8 

150—61 

200—72 

h 

50—20 

75—28 

100—34 

150-^3 

200—52 

300—66 

1 

50—14 

75—19 

100—24 

150—31 

200—36 

300-^7 

400—55 

500—63 

50—10 

75—14 

100—17 

150—22 

200—26 

300—33 

400—39 

500— i5 

750—56 

1000—61 

3 

50—8 

75—11 

100—14 

150—18 

200—21 

300—27 

400—32 

500—36 

750-^6 

1000—54 

4 

75—10 

100—12 

150-15 

200—18 

300—24 

400—28 

500—32 

750—40 

1000-47 

5 

100-11 

150—14 

200—16 

300—21 

400—25 

500—28 

750—36 

1000—42 

6 

100—10 

150-12H 

200—15 

300—19 

400—23 

500—26 

750^33 

1000-38 

8 

150—11 

200—13 

300—17 

400—20 

500—22 

750—28 

1000—33 

10 

200—11 

300—15 

400—18 

500—20 

750—25 

1000—30 

12 

300— 13;^ 

400—16 

500—18 

750—23 

1000—27 

15 

300—12 

400—14 

500—16 

750—20 

1000—24 

ILLUMINATION  BY  DIRECT 
LIGHTING 

The  accompanying  table  taken  from  the 
Electric  Journal  will  prove  useful  to  con- 
tractors who  are  doing  wiring  jobs  on 
industrial  plants.  The  distance  apart  that 
the  lamps  are  spaced  depends  upon  the 
character  of  illumination  required. 


DESIRABLE   SPACING 


Ceiling   . 
Height 

Fine  Work 

10  feet 

8  to  10  feet 

12  feet 

H  to  14  feet 

14  feet 

13  to  17  feet 

16  feet 

16  to  20  feet 

20  feet 

21  to  26  feet 

25  feet 

27  to  35  feet 

32  feet 

35  to  45  feet 

Rough  Work 
10  to  1214  feet 
14  to  17  feet 
17  to  21  feet 
20  to  25  fe«t 
26  to  33  feet 
35  to  43  feet 
45  to  56      feet 


The  following  recommendations  for  in- 
tensities in  different  industries  are  given 
only  as  a  guide,  as  each  industry  has  its 
own  requirements  that  must  be  met. 


* 


Character  of  Work 


Intensity  in 
Foot  Candles 


Ordinary  Metal  or  Woodworking  Shop,  4 
Tool     Making,     Pattern     Making     and 

Light    Colored   Textile   Work 8 

Foundry  Work  4-6 
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View  across  the  city  of   Spokane,   from  the  top   of  the  Davenport  Hotel    where  the   convention   was   held.      Near  the   center   of   the   picture   can.  be 
seen  the  famous  Monroe  Street  bridge  built  over  the  falls  in  the  center  of  the  city  with  the  Washington  Water  Power  Company's  power  house  below. 


The  Spokane  Convention 

(Another  page  of  electrical  history  has  been  written  by  the  North^vest  Electric  Light  and 
Power  Association  at  its  Spokane  Convention  September  8th  to  11th.  Its  adoption  of  the  plan 
for  a  cooperative  electrical  league  is  one  of  the  most  significant  events  of  the  year,  and 
together  with  the  other  features  outlined  below,  has  made  the  convention  one  long  to  be  re- 
membered.— The  Editor.) 


One  hundred  and  sixty  members  and  guests 
reported  in  the  initial  registration  of  the  Thii'teenth 
Annual  Convention  of  the  Northwest  Electric  Light 
and  Power  Association. 

A  note  of  optimism  on  public  utility  prospects 
for  the  coming  year  was  sounded  by  President  Fis- 
ken  in  his  opening  address,  together  with  an  appeal 
for  united  action  in  facing  problems  which  still 
remain.  Among  bettering  conditions  he  placed  the 
labor  situation,  fair  allowance  of  rates,  and  public 
interest  in  utility  financing  and  municipal  ownership 
situation.  Much  remains  to  be  done  in  lessening  the 
burden  of  taxation,  and  in  making  provision,  in  rate 
fixing,  for  the  fluctuating  dollar.  The  tendency  of 
municipalities  to  take  over  regulation  from  state 
utility  commissions,  said  President  Fisken,  should 
be  met  by  a  firm  stand. 

Adjustment  of  local  interests  to  National  As- 
sociation needs  is  still  going  on,  and  a  new  constitu- 
tion for  the  Northwest  Section  is  at  present  under 
discussion.  An  eleven-fold  program  was  outlined  by 
the  Commercial  Committee,  R.  W.  Clark  of  Puget 
Sound  Power  &  Light  Company,  chairman,  as  fol- 
lows : 

Cost  data  on  competitive  versus  other  service. 

Successful  efficiency  methods  in  all  departments. 

Methods  found  practical  in  securing  rate  increases. 

Elimination  of  gratuitous  service. 

Educational  campaigns. 

Customer  o\\Tierslup  campaigns. 

Increase  of  demand. 

Policy  on  special  transformers  for  special  devices. 

Demarkation  between  transmission  and  distribution, 

with  what  voltage  to  rural  districts. 

Rates  to  new  and  old  customers. 

Classification  of  costs  into  main  divisions  of  service. 

George  L.  Myers  of  the  Pacific  Power  &  Light 
Company,  for  the  Oregon  Publicity  Committee,  pre- 


1. 
2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 

10. 
11. 


sented  plans  for  the  formation  of  a  representative 
power  company  committee  on  public  relations  in 
Oregon.  The  need  for  uniform  inteipretation  of 
accounting  clauses  relative  to  deferred  maintenance 
Avas  brought  out  in  discussions  of  the  Accounting 
Section  report.  W.  R.  Putnam,  manager  of  the  Idaho 
Power  Company,  reported  on  the  proposed  joint 
meeting  of  power  companies  and  commissions  to 
straighten  out  publications  between  states.  A  joint 
luncheon  meeting  of  convention  and  advertising  men 
was  addi-essed  by  Robert  Sibley,  editor  of  the  Jour- 
nal of  Electricity,  on  the  self-interest  idea. 

The  Northwest  Electrical  Sei-vice  League 

The  most  important  work  before  the  convention, 
however,  was  undoubtedly  the  adoption  of  the  plan 
for  the  Northwest  Electric  Seindce  League.  This 
was  presented  by  R.  W.  Clark,  Puget  Sound  Power 
&  Light  Company,  chairman  of  the  committee,  and 
ably  seconded  by  A.  C.  McMicken,  Portland  Railway 
Light  &  Power  Company,  and  J.  V.  Strange,  Pacific 
Power  &  Light  Company.  J.  R.  Tomlinson,  of  the 
Pierce  Tomlinson  Electric  Company,  Portland,  Ray 
C.  Kenney,  of  NePage  McKenny  Company,  and  W.  M. 
Meacham  of  Meacham  and  Babcock,  presented  the 
support  of  the  contractor-dealers,  and  J.  I.  Colwell, 
Western  Electric  Company,  Seattle,  spoke  for  the 
jobbers.  The  report  of  the  committee  is  in  part  as 
follows : 

Your  Advisory  Committee  recommends  that  a 
pemianent  organization  for  the  cooperation  of  elec- 


The  passage  of  the  water  power  bill  makes  possible  the 
development  of  the  water  power  to  meet  the  needs  of  indus- 
trial  growt  .  FORWARD  WESTERN  INDUSTRY! 
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trical  interests  in  the  Northwest  be  formed  to  be 
known  as  the  Northwest  Electrical  Service  League. 

Purpose  — 

The  aim  of  this  Service  League  is  to  promote  the  growth 
of  the  electrical  industry  in  all  its  branches  through  the  co- 
ordination of  effort  in  the  rendering  of  better  electrical  serv- 
ice to  the  pxiblic,  based  upon  the  conviction  that  more  efficient 
electrical  service  as  a  whole  to  the  public  will  elevate  our 
industry  to  a  plane  that  its  merit  and  usefulness  deserve. 

Its  activities  shall  be  directed  along  constructive  lines 
within  the  industry  in  the  way  of  encouraging  sound,  ethical 
and  progressive  business  methods  that  will  result  m  a  fair 
and  reasonable  profit  based  upon  sei-vice  rendered  to  the 
public. 

Its  activities  shall  also  be  directed  along  educational 
lines  without  the  industry,  legitimately  to  increase  the  use 
of  electricity  and  electrical  equipment  by  the  general  public 
to  the  mutual  interest  of  all  branches  of  the  electrical 
business. 

Management  — 

Your  Committee  considers  as  essential  to  the  success  of 
this  movement  that  a  permanent  Advisory  Committee  be 
created  representing  the  active  branches  of  the  electrical  m- 
du'^try  in  the  states  of  Oregon,  Washington,  Idaho,  Montana 
and  Utah,  the  personnel  to  be  drawn  on  some  proper  basis 
from  central  stations,  contractor-dealers,  jobbers  and  manu- 
facturers This  committee  should  direct  the  activities  of  the 
League,  the  immediate  direction,  of  course,  to  be  m  the  hands 
of  a  management  committee  drawn  from  the  advisory  group 
in  accordance  with  the  extension  of  this  work  m  the  respec- 
tive states  (which  will  be  referred  to  later),  the  service  of 
the  Advisory  Committee  to  be  rendered  without  compensation. 

Organization  — 

Your  Committee  recommends  that  a  working  orgamza- 
tion  be  employed  consisting  of  a  manager-secretary  and  an 
office  assistant  to  the  manager-secretary,  also  two  field  repre- 
sentatives. 

The  duties  of  the  manager-secretary  are  as  follows: 

1.  Attend  all  meetings  of  the  Advisory  Committee  and  make  proper  record 
of  its  proceedings. 

2.  Assist  the  Chairman  in  the  supervision  of  the  world  and  the  details 
of  the  Service  League. 

3  Analyze  the  weekly  reports  and  work  of  the  field  men  and  submit  to 
the  Advisory  Committee  a  digest  of  same  for  its  information  and  con- 
sideration. 

4.     Supplement  the   work   of  the  field   men   with   follow-up  letters. 

5  Prepare  bulletins  of  an  educational  nature  on  the  principles,  practices 
and  methods  of   successful   retail   merchandising. 

6.  Prepare  and  send  to  all  contributors  monthly  reports  of  the  progress 
of  the  Service  League. 

7.  Prepare  from  time  to  time  for  the  electrical  press  and  newspapers 
articles  concerning  the  League's  activities. 

8  And  address  meetings  of  electrical  organizations,  architects  home 
builders,  improvement  clubs,  etc.,  on  the  various  phases  of  the  elec- 
trical business  and  its  development. 

Under  the  direction  of  the  manager-secretary  the  field 
representatives  are  to  visit  and  work  throughout  the  district 
with  contractor-dealers,  power  company  managers  and  em- 
ployes, making  reports  at  frequent  intervals  direct  to  head- 
quarters. 

In  general  their  duties  are  as  follows: 

1.  When  practical,  arrange  joint  meetings  of  all  electrical  men  in  each 
city  visited  for  a  discussion  of  their  common  interests  and  problems. 

2  Call  upon  and  urge  power  company  managers  and  employes  to  co- 
operate closely  with  contractors  and  dealers  and  their  associations  and 
promote  a  better  acquaintance  between  ixiwer  company  employes  and 
contractor-dealers,  that  each  may  better  understand  the  problems  and 
functions  of  the  other. 

3.  Attend  when  possible  local  or  sectional  meetings  of  electrical  contrac- 
tors and  dealers  in  their  territories  as  often  as  time  permits,  taking 
an  active  part  in  these  meetings  and  stimulating  interest  in  the 
League's  activities. 

4.  Call  upon  and  assist  both  electrical  contractors  and  dealers,  explaining 
good  merchandising  principles  and  practices,  and  pointing  out  in  each 
case  means  and  ways  of  improving  the  individual  business,  emphasizing 
especially : 

(a)  The  necessity  of  giving  service  to  the  public,  explaining  the 
elements  and  practices  that  go  to  make  good   service. 

(b)  The  work  of  the  League  and  the  actual  results  achieved  by  elec- 
trical contractors  and  dealers  who  have  followed  recommendations. 

(c)  The  necessity  of  electrical  contractors  and  dealers  cooperating 
with  each  other,  explaining  how  each  branch  of  the  electrical 
contractor-dealer  business  depends  upon  the  other  for  success 

(d)  The  advantages  of  membership  in  the  State  Associations  and  the 
National  Association  of  Electrical  Contractors  and  Dealers  and  of 
organizing  sections  in  which  local  problems  can  be  discussed  at 
weekly    meetings. 


(e)  The  importance  of  cooperation  and  personal  acquaintance  with 
power  company  managers  and  employes  and  the  necessity  of  giv- 
ing prompt  attention  to  the  work  referred  to  them  by  the  power 
company. 

(f)  The  sphere  of  advertising  in  expanding  the  business  and  in  build- 
ing up  good  will  for  both  the  electrical  contractors  and  dealers. 

(g)  The  importance  of  correct  accounting,  both  to  the  electrical  con- 
tractor and  the  dealer,  promoting  the  use  of  the  complete  or 
simplified  standard  accounting  system  as  each  individual  case 
may  require. 

(h)  The  necessity  of  having  all  owners,  architects  and  home  builders 
provide  sufficient  outlets  for  present  and  future  use  of  electrical 
appliances. 

(i)  The  value  to  the  electrical  contractor  of  a  definite  place  of  busi- 
ness and  to  the  electrical  dealer  of  an  ideal  retail  location. 

(j)  The  benefits  to  be  gained  by  the  electrical  contractors  by  the  use 
of  high  quality  material  and  workmanship  and  standard  estimat- 
ing forms. 

(k)  The  necessity  of  each  individual  electrical  contractor  itemizing 
all  items  of  overhead  expense  and  determining  a  fair  average 
percentage  for  his  overhead  charges. 

(1)  The  proper  arrangement  of  electrical  stores  and  the  correct  pre- 
sentation by  the  dealer  of  his  merchandise  to  the  public  through 
floor  and  window  displays  (to  assist  in  which  -work  the  field  men 
will  take  and  show  to  the  dealers  photographs  of  satisfactory 
arrangements  and  displays). 

(m)    Cooperation    with    the   Industrial    Accident    Commission    and   the 
necessity   for   rigid   compliance   with   orders   issued  by  the   Com- 
mission. 
5.     Establish    personal    contact    with    architects    and    builders    and    attend 

their  meetings. 

(a)  Call  to  the  attention  of  architects  and  builders  the  service  that 
can  be  rendered  their  clients  by  providing  their  homes,  offices 
and  other  buildings  with  complete  electrical  service,  adequate 
wiring  and  sufficient  outlets  for  present  and  future  use  of  elec- 
trical appliances. 

(b)  Encourage  the  electrical  contractors  to  cooperate  with  the  archi- 
tects and  home  builders. 

(c)  Discuss  and  endeavor  to  correct  grievances  that  any  architect  or 
builder  may  have  with  any  particular  contractor  or  other  member 
of  the  electrical   industry. 

(d)  Point  out  to  all  electrical  contractors  and  dealers  with  whom 
they  come  in  contact  that  it  is  their  duty  to  the  industry  to 
spread  the  propaganda  of  adequate  wiring  and  sufficient  outlets 
for  present   and   future  use. 

The  schedule  of  duties  as  outlined  above  has  been  taken 
with  slight  modifications,  from  the  last  annual  report  of  the 
Calif oi-nia  plan,  and  is  obviously  the  result  of  their  several 
years  of  practical  experience. 

The  general  im'pression  of  the  Advisory  Committee, 
based  upon  observation  and  reports,  is  that  conditions  at  this 
writing  are  such  that  it  would  perhaps  be  more  advisable  to 
project  this  plan  for  the  immediate  future  in  the  two  states 
offering  the  most  favorable  conditions  for  satisfactory  results, 
namely,  Oregon  and  Washington,  with  a  tentative  plan  for 
expansion  into  the  other  states  of  the  district  at  an  appro- 
priate time  when  the  circumstances  warrant  and  the  electrical 
trade  therein  would  be  benefited  to  a  sufficient  degree. 

An  analysis,  however,  of  this  idea  by  the  Committee  dis- 
closes sufficient  merit  to  justify  the  hope  that  such  a  plan  will 
in  the  course  of  time  find  its  activities  producing  wholesome 
results  in  the  entire  five  states  of  this  geographic  section. 

Financing  — 

As  a  result  of  a  survey  of  the  work  to  be  carried  on, 
your  Advisory  Committee  has  determined  that  a  budget  of 
$25,000  should  be  pro^^ded  for  the  first  year's  work  of  the 
League  in  Oregon  and  Washington.  As  a  method  of  proced- 
ure in  the  raising  of  this  fund,  the  Committee  offers  the  sug- 
gestion that  the  following  percentages  would  be  equitable  for 
division  by  the  interests  participating: 

Contractor-Dealers   12% 

Jobbers    23% 

Manufacturers    30% 

Central   Stations  35% 

Conclusion  — 

Based  upon  the  instructions  accompanying  the  assign- 
ment of  this  Committee,  we  have  approached  the  subject 
from  the  viewpoint  that  there  is  a  growing  feeling  in  the 
Northwest  that  it  would  be  advantageous  to  have  a  program 
that  would  coordinate  in  an  efficient  way  the  efforts  of  all  the 
electrical  interests  in  this  great  Northwest,  and  have  endeav- 
ored to  work  out  in  an  impersonal  way  the  above  plan. 

It  is  the  belief  of  the  Committee  that  the  creation  and 
building  up,  along  sound  lines,  of  such  an  institution  as  this 
over  a  period  of  years  will  provide  a  vehicle  by  which  it  will 
be  possible  to  add  many  millions  of  dollars  to  the  gross  income 
of  the  electrical  interests  of  the  district  in  excess  of  that 
which  will  acciue  over  a  substantial  period  vsdth  the  apparent 
unrelated  efforts  of  the  various  interests  that  now  exist. 

Evidence  in  abundance  exists  of  tangible  results  from 
coordinated  effort  along  this  line  not  only  in  the  electrical 
business  but  in  other  industries,  and  it  does  not  require  a 
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great  stretch  of  vision  for  any  conscientious  individual  in  any 
branch  of  our  business  to  forecast  the  possibilities  not  only  of 
improvement  but  of  something  more  nearly  approaching  the 
saturation  point  in  the  electrical  business  by  having  machin- 
ery through  which  all  individual  and  collective  electrical  in- 
terests can  find  a  common  point  of  interest. 

ADVISORY    COMMITTEE    ON    THE    CO-OPERATION    OF 
ELECTRICAL   INTERESTS 

F.  N.  Averill,  Fobes  Supply  Co.,  Portland,  Ore.  :  L.  A.  Lewis, 
Washington  Water  Power  Co.,  Spokane,  Wash. :  W.  R.  Putnam,  Idaho 
Power  Co.,  Boise,  Idaho  ;  R.  F.  Bailey,  Utah  Power  &  Light  Co.,  Salt  Lake 
City,  Utah ;  J.  Ryan  Gaul,  Montana  Power  Co.,  Butte,  Montana :  J.  F. 
NePage,  NePage  McKenny,  Portland,  Ore.  :  W.  M.  Meacham,  Meacham  & 
Babcock,  Seattle,  Wash.  ;  J.  I.  Colwell,  Western  Electric  Co.,  Seattle,  Wash.  ; 
R.  T.  Stafford,  Allis-Chalmers  Mfg.  Co.,  Seattle^  Wash.  ;  J.  R.  Tomlinson, 
Pierce-Tomlinson  Electric  Co.,  Portland,  Ore.  :  Roy  C.  Kenney,  NePage 
McKenny,  Portland,  Ore. ;  A.  C.  McMicken,  Portland  Railway  Light  & 
Power  Co.,  Portland,  Ore.  :  J.  V.  Strange,  Pacific  Power  &  Light  Co., 
Portland,  Ore.  :  C,  B.  Hawley,  Intermountain  Electric  Co.,  Salt  Lake  City, 
Utah  :  Hugh  Bargion,  Montana  Electric  Co.,  Butte,  Mont.  ;  W.  D.  McDon- 
ald, Westinghouse  Electric  &  Manufacturing  Co.,  Seattle,  Wash. ;  A.  S. 
Moody,  General  Electric  Co.,  Portland,  lOre.  ;  R.  W.  Clark,  chairman, 
Puget   Sound   Power   &   Light   Co.,    Seattle,   Wash. 

The  story  of  the  California  Electrical  Coopera- 
tive Campaign  was  presented  by  D.  E.  Hams,  Pacific 
States  Electric  Company,  San  Francisco,  Clotilde 
Grunsky,  associate  editor  of  the  Journal  of  Elec- 
tricity, and  Robert  Sibley.  There  were  expressions 
of  enthusiastic  support  from  all  branches  of  the  in- 
dustry. The  report  was  unanimously  adopted  and 
recommended  to  the  executive  committee  for  the 
formation  of  a  campaign  in  Oregon  and  Washington, 
with  other  states  to  follow. 

Papers  and  Discussions 

As  the  first  item  on  the  second  day's  program 
W.  M.  Leavitt,  secretai-y  of  the  Western  Cedar 
Association,  presented  a  paper  on  pole  treatment, 
outlining  a  puncturing  process  which  gives  maximum 
saturation  and  results.  Technical  reports  were  pre- 
sented by  George  E.  Quinan,  chief  electrical  engi- 
neer with  the  Puget  Sound  Power  &  Light  Company, 
and  comprised  a  broad  sui-vey  of  Northwest  prob- 
lems. In  the  discussion  of  the  meter  report  the  im- 
portance of  the  education  of  meter  readers  was 
emphasized  as  well  as  the  necessity  for  commercial 
and  accounting  men  appreciating  accuracy  of  meters. 
Of  one  hundi'ed  thousand  tested,  ninety-five  per  cent 
were  found  accurate  and  four  per  cent  favored  the 
public. 

An  appeal  was  made  by  H.  J.  Gille,  sales  man- 
ager with  the  Puget  Sound  Power  &  Light  Company, 
for  a  study  of  power-factor  recording  apparatus  to 
meet  the  gi'owing  Western  problem.  In  presenting 
the  apparatus  report,  F.  D.  Nims  of  Everett,  Wash., 
urged  the  special  responsibility  of  the  West  for 
hydroelectric  research.  The  necessity  for  the  study 
of  oil  switches  was  brought  out  by  S.  C.  Lindsay, 
engineer  with  the  Puget  Sound  Power  and  Light 
Company,  who  said  that  the  Western  plants  were 
growing  beyond  the  capacity  of  those  now  manufac- 
tured. 

George  E.  Quinan  presented  the  report  on  induc- 
tive interference,  a  problem  which  is  of  primary  im- 
portance as  shown  by  the  many  appeals  for  assist- 
ance in  law  cases.  Fundamental  principles  have  been 
tentatively  adopted  and  a  program  outlined.  The 
cooperation  of  communication  interests  was  promised 
by  D.  I.  Cone,  engineer  with  the  Pacific  Telephone  & 
Telegraph  Company,  who  spoke  for  the  telephone 
company.  There  was  a  general  feeling  that  a  good 
beginning  has  been  made  toward  allaying  the  inter- 
ference situation. 


The  Thursday  evening  open  meeting  was  ad- 
dressed by  Dr.  W.  J.  Hindley  on  the  Future  of  the 
Northwest,  and  by  Robert  Sibley  on  the  Status  of  the 
Electrical  Industry  in  the  West. 

On  Friday  William  M.  Hamilton  of  the  Portland 
Railway  Light  &  Power  Company  delivered  an  ad- 
dress on  Public  Utility  Management  of  the  Future, 
in  place  of  Franklin  T.  Griffith,  emphasizing  the 
importance  of  the  question  of  national  work,  partic- 
ularly the  question  of  having  the  same  public  policy 
program  throughout  the  country. 

Important  problems  of  overhead  construction 
were  presented  at  the  Friday  session,  with  a  con- 
structive program  for  the  coming  year.  In  addi- 
tion, problems  of  underground  construction  and  elec- 
trolysis were  discussed. 

The  report  of  the  committee  on  safety  rules 
showed  that  a  better  understanding  of  Northwest 
problems  by  the  Bureau  of  Standards  as  well  as  by 
Eastern  utilities  had  resulted  from  this  work. 

A  review  of  the  range  and  water  heater  report 
also  brought  out  active  discussion.  A  more  detailed 
treatment  of  the  many  interesting  papers  presented 
will  appear  in  the  next  issue  of  the  Journal  of 
Electricity. 

Entertainment 

The  importance  of  the  business  transacted  at 
the  convention  by  no  means  obscured  the  social  side 
of  the  gathering.  Numerous  delightful  entertain- 
ment features  had  been  planned,  especially  for  the 
ladies,  and  on  Saturday  at  the  close  of  the  business 
sessions  the  delegates  and  their  friends  adjourned  in 
a  body  to  Hayden  Lake  for  golf  and  other  sports. 

New  President  Elected 

Franklin  T.  Griffith,  president  of  the  Portland 
Railway  Light  &  Power  Company  and  a  vice- 
president  of  the  National 
Electric  Light  Associa- 
tion, is  the  newly  elected 
president  of  the  North- 
west Electric  Light  and 
Power  Association,  suc- 
ceeding John  B.  Fisken. 
Mr.  Griffith  was  this  year 
re-appointed  to  the  chair- 
manship of  the  Water 
Power  Committee  of  the 
National  Electric  Light 
Association,  his  fine  work 
in  this  connection  having 
been  one  of  the  features  of  the  organization's  ac- 
complishments last  year.  The  confidence  which  this 
re-appointment  signified  is  echoed  in  Mr.  Griffith's 
election  to  the  presidency  of  the  Northwest  Geo- 
graphic Section.  The  Association  is  to  be  congratu- 
fated  on  its  choice,  and  on  the  active  and  successful 
year  which  Mr.  Griffith's  leadership  assures. 


The  West  is  growing  at  a  rapid  rate  both  in  population  and 
in  the  development  of  its  natural  resources.  Industrial  devel- 
opment should  keep  pace. 

FORWARD  WESTERN  INDUSTRY! 
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(Pish  stories  from  the  island  of  Guam,  an  Irish  reason  for  wireless  telegraphy,  the  cost  of 
a  good  thunderstorm  and  also  of  a  cup  of  coffee,  together  with  sundry  other  items  of  more 
than  passing  interest  gathered  together  from  all  over  the  world,  are  here  presented  for  the 
amusement   and  instruction   of  the   curious   reader. — The  Editor.) 


Under  a  rent  restriction  act  in  England  a  land- 
lord is  prohibited  from    inci-easing    the  rent  more 

than  10  per  cent. 

*  *       * 

The  largest  oil  well  in  the  world  is  located  in 
Mexico  and  is  known  as  the  Cerro  Azril  No.  7.  It  is 
yielding  270,000  barrels  of  oil  every  twenty-four 
hours. 

*  .-l:  * 

It  has  been  estimated  by  a  European  scientist 
that  the  commercial  value  of  the  electricity  in  a  flash 
of  lightning  lasting  one-thousandth  of  a  second  is 
29  cents.  Now  we  know  what  the  newspaper  head- 
lines mean  when  they  say,  "25,000  Storm  Hits  Mid- 
dle West." 

*  *       * 

Of  course,  North  America  would  like  very  much 
to  rank  first  among  the  continents  of  the  earth  in 
the  height  of  mountains,  but  these  certain  articles 
are  rather  difficult  to  extend.  Nevertheless  we  are 
only  third  upon  the  list.  Asia  has  Mount  Everest, 
which  stands  29,002  feet  above  sea  level,  and  South 
America  has  Mount  Aconcagua  of  the  Andean  sys- 
tem, which  is  23,080  feet  high.  North  America 
comes  next  with  Mount  McKinley,  in  Alaska,  20,300 
feet  above  sea  level. 

*  *       * 

Farmers  of  the  Philippines  are  to  learn  how  to 
work  at  the  movies.  The  Department  of  Agriculture 
and  Natural  Resources  of  those  islands  plans  to 
arouse  a  true  appreciation  of  the  possibilities  of  agri- 
cultural machinery  by  presenting  the  most  approved 
methods  of  cultivation,  preparation  of  seed,  use  of 
farm  machinery  and  other  phases  of  farming  on  the 
movie  screen.  Considerable  success  has  already  been 
experienced  in  advertising  machine  stripping  rather 
.  than  salt  water  retting  in  the  preparation  of  maguey 
fiber  for  the  market. 

Electrification  advances  in  Japan.  According  to 
the  provisions  of  a  bill  recently  introduced  in  the 
Diet  for  the  complete  electrification  of  the  railways 
of  Japan,  the  government  would  invest  50,000,000 
yen  in  a  semi-governmental  electric  power  company, 
which  would  be  capitalized  at  100,000,000  yen.  While 
the  company  would  generate  power  primarily  for  the 
Railway  Department,  any  surplus  of  current  would 
be  disposed  of  to  private  concerns.  It  is  further 
understood  that  the  government  contemplates  erect- 
■  ing  the  largest  hydroelectric  plant  in  Japan  on  the 
River  Shinanogawa  near  Tokyo,  which  would  prob- 
ably be  supplemented  by  a  large  steam  plant,  also 
near  Tokyo. 


How  much  do  you  think  our  morning  cup  of 
coffee  costs?  The  most  recent  figures  on  this  subject 
show  that  at  the  present  time  the  American  people 
are  paying  over  a  million  dollars  a  day  for  this  most 
popular  of  all  popular  beverages. 

It  seems  there  are  ways  and  ways  of  catching 
fish.  For  instance,  in  Guam  they  lower  the  fruit  of 
a  native  tree  into  the  water.  During  the  night  this 
stupefies  the  fish  that  come  near  and  brings  them  to 
the  surface  where  they  are  easily  caught. 

*  *       * 

It  won't  be  long  until  they're  all  typing  in  China. 
The  new  Chinese  language  adopted  in  1918  has 
greatly  simplified  Chinese  lettering,  making  it  pos- 
sible to  print  with  the  typewriter.  And  now  reports 
come  that  American  manufacturers  are  seriously 
taking  up  the  production  of  Chinese  typewriters. 

*  *  ^ 

We  might  say  that  trouble  is  the  mother  of 
progress  since  the  frequent  cutting  of  telephone  and 
telegraph  wires  in  Ireland  is  forcing  the  installation 
of  an  extensive  system  of  wireless  telephony.  Naval 
signal  men  are  being  employed  to  start  the  system, 
and  it  is  reported  that  portable  telephones  with  a 
radius  of  about  thirty  miles  are  being  employed  in 
transmitting  messages  from  one  police  station  to 
another,  or  between  adjacent  towns.  - 

*  *       * 

California  ranks  fifth  among  the  states  of  the 
Union,  based  on  a  recently  compiled  comparison  of 
resources  of  state  banks.  This  is  a  statement  of  the 
condition  of  all  banks  under  state  control,  furnished 
by  the  heads  of  the  state  bank  departments.  New 
York,  of  course,  leads  the  nation  with  resources, 
$7,298,000,000 ;  Massachusetts  comes  next,  with  $2,- 
096,000,000;  Illinois,  fourth,  with  $1,819,000,000; 
California,  fifth,  with  $1,347,000,000.  The  only  other 
state  in  the  billion  class  is  Michigan,  with  $1,057,- 
000,000. 

The  national  debts  of  the  world  now  approx- 
imate $265,000,000,000  against  $44,000,000,000  at 
the  beginning  of  the  great  European  war.  The 
interest  charges  on  the  grand  total  now  exceed 
$9,000,000,000  per  annum,  as  against  about  $1,750,- 
000,000  in  the  year  before  the  war.  The  per  capita 
of  national  indebtedness  averages,  for  the  aggregate 
population  of  all  the  countries  for  which. debt  figures 
are  available,  about  $150  per  capita,  against  approxi- 
mately $27  per  capita  in  1913,  and  annual-  interest 
charges  about  $6  per  capita  at  the.  present  time,  as 
against  about  $1  per  capita  in.,l,^,lj3..,. 
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Oscar  C.  Merrill  has  been  appointed  by  Secretary  of 
War  Baker  to  the  position  of    executive    secretary  of  the 

Federal  Power  Commission. 
Mr.  Merrill,  who  was  for- 
merly chief  engineer  of  the 
United  States  Forest  Service 
and  had  been  connected  with 
that  sei-vice  since  1909,  is 
well  known  on  the  Pacific 
Coast  as  a  water  power  spe- 
cialist. Mr.  Merrill  graduated 
from  the  Massachusetts  Insti- 
tute of  Technology  in  1905 
and  spent  his  first  year  out 
of  college  at  the  University 
of  California  as  an  instructor 
in  the  college'  of  engineering. 
He  then  became  associated  with  Charles  G.  Hyde  and  began 
his  specialization  in  water-power  consulting  work  by  investi- 
gating the  adaptability  of  power  sites  along  the  line  of  the 
Southern  Pacific  in  Oregon  and  Washington.  Later  Mr.  Mer- 
rill made  a  valuation  of  the  system  of  the  California-Oregon 
Power  Company  with  Mr.  Hyde.  In  1909  Mr.  Merrill  entered 
the  Forest  Service  and  started  a  survey  of  the  water-power 
sites  of  California  and  in  1910  was  made  district  engineer 
with  headquarters  in  San  Francisco.  He  was  soon  placed  in 
charge  of  all  water  powers  coming  under  the  jurisdiction  of 
the  Forest  Service  and  in  1914  was  ordered  to  Washington 
to  become  chief  engineer  of  the  Forest  Service.  From  his 
intimate  connection  \vith  the  undeveloped  water-power  of  the 
West  through  the  Forest  Sei^ice  Mr.  Merrill  is  perhaps  better 
fitted  for  the  position  of  executive  secretary  of  the  Federal 
Water  Power  Commission  than  any  other  man  in  the  govern- 
ment service.  The  appointment  of  Mr.  Merrill  assures  the 
people  of  the  West  that  their  interests  will  be  looked  after 
by  a  man  who  has  studied  conditions  in  this  part  of  the 
country,  and  who  can  appreciate  what  it  means  to  the  West 
to  have  a  law  which  will  allow  the  development  of  its  greatest 
natural  resource. 

W.  E.  Robertson,  of  the  Robertson  Cataract  Co.,  Buffalo, 
New  York,  is  looking  after  new  business  and  enjoying  a  vaca- 
tion in  the  Puget  Sound  district.  He  arrived  in  Seattle 
September  3. 

Charles  E.  Taber,  chief  clerk  for  the  Southern  California 
Edison  Company  in  Redondo  district,  has  gone  to  Tampico, 
Mexico,  where  he  has  a  position  with  the  International  Petro- 
leum Company. 

George  T.  Bradley,  superintendent  of  the  Western  Colo- 
rado Power  Com,]pany  in  Telluride,  Colorado,  has  resigned  to 
take  a  position  with  the  Holly  Sugar  Company  at  Delta.  He 
will  be  succeeded  by  Hai-ry  J.  Johnson. 

R.  T.  Stafford,  manager  of  the  Seattle  offices  of  the 
Allis-Chalmers  Company,  recently  enjoyed  a  four-day  vaca- 
tion in  British  Columbia,  starting  Sept.  3  and  ending  Sept.  7. 
A  major  portion  of  the  time  was  spent  in  Vancouver. 

Carl  M.  Heintz,  of  the  Los  Angeles  office  of  the  West- 
inghouse  Electi-ic  &  Manufacturing  Company,  has  been  ap- 
pointed chairman  of  the  publicity  committee  which  will  handle 
the  two  Electrical  Homes  soon  to  be  opened  in  the  southern 
city. 

A.  B.  Wollaber,  district  manager  for  the  Southern  Cali- 
fornia Edison  Company  in  Pasadena,  is  making  an  extensive 
trip  through  the  Northwest,  where  he  also  attended  the  con- 
vention of  the  Northwest  Section  of  the  National  Electric 
Light  Association. 


W.  S.  Berry,  of  San  Francisco,  sales  manager  of  the 
Western  Electric  Company,  arrived  in  Seattle  on  Sept.  12. 
He  expects  to  spend  a  few  weeks  in  the  Northwest  enjoying  a 
Well-earned  vacation  and  at  the  same  time,  looking  after  cer- 
tain business  matters. 

D.  W.  Proebstel,  operating  instructor  in  the  Portland 
Railway  Light  &  Power  Company,  Portland,  Ore.,  is  making 
an  extensive  ti-ip  through  California  and  will  visit  a  number 
of  the  important  electric  plants  in  and  about  Los  Angeles 
and  the  San  Francisco  bay  region. 

F.  R.  Whittlesey,  formerly  in  the  commercial  depart- 
ment of  the  Portland  Railway  Light  &  Power  Company,  Port- 
land, Ore.,  has  been  appointed  secretary  of  the  Oregon  Asso- 
ciation of  Electrical  Contractors  and  Dealers  at  Portland,  to 
succeed  J.  P.  Mundt,  who  has  resigned. 

Roy  Worth,  sales  manager  of  the  Pacific  States  Electric 
Company,  Seattle,  and  R.  H.  Husbands,  in  charge  of  the 
transmission  department  of  the  same  company,  represented 
the  Pacific  States  Electric  Company  at  the  Spokane  conven- 
tion of  the  Northwest  Electric  Light  &  Power  Association. 

Howard  W.  Angus,  secretary  of  the  California  Coopera- 
tive Campaign,  has  been  in  Los  Angeles  for  the  past  two 
weeks.  Captain  Angus  has  been  looking  after  the  interests 
of  the  campaign  in  Southern  California,  particularly  the  open- 
ing of  the  Los  Angeles  Electrical  Home  and  the  proposed 
industrial  lighting  exhibit. 

D.  E.  Harris,  vice-president  and  general  manager  of  the 
Pacific  States  Electric  Company,  San  Francisco,  accompanied 
by  Mrs.  Harris,  is  spending  three  weeks  in  the  Northwest. 
The  time  will  be  equally  divided  between  Spokane — including 
attendance  at  the  convention  of  the  Northwest  Electric  Light 
&  Power  Association, — Seattle,  and  Portland. 

H.  A.  Barre,  electrical  and  mechanical  engineer  of  the 
Southern  California  Edison  Company,  has  been  promoted  to 

the  position  of  executive  en- 
gineer with  that  company. 
Mr.  Barre  is  a  graduate  of 
the  University  of  California 
from  the  college  of  electrical 
engineering  and  since  gradu- 
ating with  the  class  of  1897 
has  had  wide  experience  .  in 
the  electrical  industry  in  va^ 
rious  parts  of  the  United 
States.  Mr.  Barre  first  went 
to  work  with  the  Southern 
California  Edison  Company 
in  1901  when  he  was  an  op-- 
erator  at  their  Mill  Creek 
No.  1  plant.  In  1906  he  went  with  the  Electric  Bond  and 
Share  Company  as  associate  chief  engineer  and  during  this 
time  did  a  great  deal  of  work  in  the  operation  and  valuation 
of  the  seventeen  companies  that  were  under  the  control  of 
the  Electric  Bond  and  Share  Company.  In  1908  Mr.  Barre 
went  to  Arizona  with  R.  S.  Masson  and  formed  the  Electric 
Construction  Company,  building  a  power  house  on  Fossil 
Creek  with  a  head  of  sixteen  hundred  feet.  In  1911  Mr. 
Barre  went  to  work  for  the  Pacific  Power  &  Light  Company 
which  has  since  become  a  subsidiary  of  the  Southern  Califor- 
nia Edison  Company.  Mr.  Barre  is  well  known  for  his  work 
in  building  high  tension  long  distance  transmission  lines,  the 
150,000-volt  line  of  the  Southern  California  Edison  Company, 
extending  240  miles  from  Big  Creek  to  Los  Angeles,  being 
one  of  his  latest  accomplishments. 


The  regulating  commissions  of  the  West  favor  the  develop* 
ment  of  this  district  and  make  possible  the  power  development 
to  meet  Western  needs. 

FORWARD  WESTERN  INDUSTRY.' 
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C.  T.  Baldwin,  trade  and  markets  editor  on  the  staff  of 
Electrical  World,  is  at  present  spending  some  months  on  the 

Pacific  Coast  in  order  to  be- 
come better  acquainted  with 
the  electrical  industry  in  this 
region.  Mr.  Baldwin,  who  is 
a  graduate  in  electrical  engi- 
neering from  Princeton  Uni- 
versity with  the  class  of  1912, 
was  with  The  United  Electric 
Light  &  Power  Company  of 
New  York  City  until  1917, 
when  he  entered  the  service, 
from  which  he  was  dis- 
charged as  captain  of  in- 
fantry. Since  1919  he  has 
been  with  the  McGraw-Hill 
Company  in  New  York,  handling  the  trade  editorial  work  of 
Electrical  World.  During  his  stay  in  the  West  Mr.  Baldwin 
will  work  in  cooperation  with  the  Journal  of  Electricity,  and 
will  keep  closely  in  touch  with  electrical  activities  on  this 
coast. 

Milton  Kraemer,  consulting  combustion  engineer,  has 
returned  to  his  San  Francisco  offices  after  an  absence  of  sev- 
eral weeks  in  New  York  City. 

Lloyd  Henly,  engineer,  San  Joaquin  Light  &  Power  Cor- 
poration, was  in  San  Francisco  recently  to  attend  a  meeting 
of  the  Committee  on  Overhead  Line  Construction. 

E.  B.  Bumsted,  a  consulting  electrical  engineer  of  San 
Francisco,  has  returned  to  his  San  Francisco  offices  after  an 
absence  for  some  weeks  past  in  Kansas  City  and  other 
middle  western  cities. 

J.  B.  Fullerton,  western  district  manager  of  the  Apex 
Electrical  Distributing  Company,  is  making  a  trip  over  his 
district  for  the  purpose  of  getting  in  closer  cooperation  with 
the  various  'agencies. 

R.  V.  Reppy,  general  counsel  for  the  Southern  California 
Edison  Company,  has  returned  to  Los  Angeles  from  a  trip 
to  Washington,  D.  C,  where  he  attended  the  conference  of 
the  Federal  Water  Power  Commission. 

R.  E.  Cunningham,  superintendent  of  distribution  for  the 
Southern  California  Edison  Company,  Los  Angeles,  was  in 
San  Francisco  recently  to  attend  a  committee  meeting  of  the 
Committee  on  Overhead  Line  Construction. 

Frederick  W.  Gay  of  The  William  Cramp  and  Sons'  Ship 
and  Engine  Building  Company,  I.  P.  Morris  Department, 
Philadelphia,  is  a  recent  San  Francisco  visitor.  Mr.  Gay  was 
formerly  located  in  San  Francisco  with  J.  G.  White  and 
Company. 

Bruce  Lloyd,  who  had  charge  of  concrete  ship  construc- 
tion in  the  West  during  the  war  period,  has  returned  to  San 
Francisco  after  a  five  months'  visit  to  his  old  home  in  New 
Zealand.  Mr.  Lloyd  is  considered  an  authority  on  Diesel 
engine  installation  aboard  ships. 

Donald  I.  Cone,  protection  engineer  for  the  Pacific  Tele- 
phone &  Telegraph  Company,  after  an  absence  in  the  North- 
western states  of  several  weeks'  duration  in  which  he  has 
been  investigating  certain  phases  of  inductive  interference, 
has  returned  to  his  San  Francisco  office. 

Wesley  G.  Carr,  head  of  the  patent  department,  West- 
inghouse  Electric  &  Manufacturing  Company  of  New  York, 
and  Victor  S.  Beam,  legal  department  of  the  same  company. 
New  York,  are  in  San  Francisco  at  the  present  time  looking 
after  the  legal  interests  of  their  company. 

K.  Kita,  electrical  engineer,  Bureau  of  Electrical  Exploi- 
tation, Ministry  of  Communications,  Tokyo,  Japan,  is  a  visitor 
in  this  country  as  a  representative  of  the  government  of 
Japan  for  the  pui-pose  of  studying  methods  of  rate  fixing, 
particularly  in  the  case  of  utilities  for  the  distribution  of 
electrical  energy. 


Robert  Sibley,  editor  of  the  Journal  of  Electricity,  and 
Clotilde  Grunsky,  associate  editor,  were  in  attendance  at  the 
recent  convention  of  the  Northwest  Electric  Light  &  Power 
Association  at  Spokane.  Mr.  Sibley  gave  the  address  of  the 
convention  held  jointly  with  the  Spokane  Business  Association 
Wednesday  noon,  September  8,  1920. 

C.  V.  Foulds,  chief  field  engineer  of  the  Pelton  Water 
Wheel  Company,  and  his  wife  have  left  for  Bombay,  India, 
where  he  is  to  be  with  the  Andhra  Valley  Power  Supply  Co., 
Ltd.,  in  the  installation  of  six  15,000-hp.  single  overhung 
impulse  Pelton  turbines.  Mi\  Foulds  expects  to  be  in  India 
for  the  next  year  and  a  half. 

Albert  Casper,  Vallejo  Electric  Light  &  Power  Company, 
Vallejo,  California,  has  recently  left  for  a  trip  to  the  North- 
west to  inspect  the  recent  installations  of  electric  ranges  in 
that  territory.  Mr.  Casper  has  installed  a  large  number  of 
ranges  in  and  around  Vallejo  and  this  trip  to  the  Northwest 
is  being  made  with  the  idea  of  finding  the  latest  methods  in 
use  there. 

L.  S.  Ready,  of  the  California  Railroad  Commission,  has 
been  appointed  chairman  of  the  committee  of  the  San  Fran- 
cisco Section  of  the  American  Institute  of  Electrical  Engi- 
neers to  look  into  the  matter  of  increasing  the  service  of  the 
Section  to  its  members  during  the  coming  year.  On  this 
committee  are  J.  P.  Jollyman,  W.  G.  Benson,  Robert  Sibley 
and  C.  A.  Turner. 

W.  G.  Tanner,  of  the  Los  Angeles  business  office  of  the 
Southern  California  Edison  Company,  received  second  prize 
in  the  contest  just  closed  for  a  new  name  for  the  National 
Electric  Light  Association  Bulletin,  his  suggestion  being  "The 
Kilowatt."  Mr.  Tanner  submitted  a  sketch  of  a  figure  called 
Mr.  Kilowatt  which  will  be  adopted  by  the  association  as  an 
emblem.  First  prize  was  awarded  to  Robert  E.  Lee  of  Brook- 
lyn, whose  suggestion  was  "National  Electric  Progress." 

Alexis  Germeau  and  Franz  Dupont,  electrical  construc- 
tion engineers  of  Charleroi,  Belgium,  and  Maurice  Henriod, 
engineer  of  the  export  department  of  the  Ohio  Brass  Com- 
pany, Paris,  France,  are  making  a  tour  of  the  Pacific  Coast 
states.  These  engineers  have  been  inspecting  the  high  tension 
transmission  lines  of  the  West  and  the  methods  used  in  rail- 
way electrification.  The  party  came  over  the  Chicago,  Mil- 
waukee &  St.  Paul  Railroad  to  Seattle  and  from  there  down 
the  Pacific  Coast  to  Los  Angeles,  from  which  point  they  will 
return  East  by  way  of  Denver. 

R.  H.  Ballard,  vice-president  and  general  manager  of 
the  Southern  California  Edison  Company,  George  A.  Camp- 
bell, general  manager  Truckee  General  Electric  Company, 
S.  M.  Kennedy,  vice-president  Southern  California  Edison 
Company,  Glenn  D.  Smith,  general  manager  of  the  Ontario 
Power  Company,  A.  B.  West,  vice-president  and  general  man- 
ager of  the  Southern  Sierras  Power  Company,  and  A.  Emory 
Wishon,  assistant  general  manager  of  the  San  Joaquin  Light 
&  Power  Corporation,  were  recently  in  San  Francisco  attend- 
ing the  meeting  of  the  Public  Relations  Committee,  Pacific 
Coast  Geographic  Division  of  the  National  Electric  Light 
Association. 

Henry  G.  Symonds,  Westinghouse  Electric  &  Manufac- 
turing Company,  Chicago,  has  been  awarded  one  of  the  war 
memorial  scholarships  of  that  company.  These  scholarships 
were  established  in  1919  by  the  Westinghouse  Company  as  a 
means  of  perpetuating  the  memory  of  those  employes  of  the 
company  who  took  part  in  the  Great  War.  Each  scholarship 
carries  with  it  the  annual  payment  of  $500  for  a  period  not 
to  exceed  four  years  and  this  payment  is  to  be  applied  toward 
an  engineering  education  in  a  technical  school  or  college 
selected  by  the  candidate  and  approved  by  the  scholarship 
committee.  Mr.  Symonds  has  selected  Leland  Stanford  Junior 
University,  Palo  Alto,  California,  as  the  place  where  he  will 
complete  his  education  in  electrical  engineering. 
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Meeting  Notices  for  Electrical  Men 

(With  the  close  of  the  summer  vacation  period  electrical  organizations  are  starting  in  vigor- 
ously on  their  year's  work.  Recent  reports  include  elections  of  officers  and  important  meetings 
of  the  Illuminating  Engineering  Society,  the  Seattle  A.  I.  E.  E.  and  the  Contractor-Dealers' 
state  executive  committee. — The  Editor.) 


Bay  Cities  Chapter,  Illuminating  Engineering  Society 

A  special  meeting  of  the  Bay  Cities  Chapter  of  the 
Illuminating  Engineering  Society  was  held  in  the  rooms  of 
the  Engineers'  Club  in  San  Francisco,  during  the  recent  con- 
vention of  the  National  Traffic  Officers'  Association,  in  honor 
of  Dr.  Clayton  H.  Sharp.  Dr.  Sharp  is  technical  director  of 
the  Electric  Testing  Laboratory  in  New  York  and  was  present 
at  the  convention  to  assist  in  the  framing  of  a  suitable  head- 
light law. 

At  the  meeting  Dr.  Sharp  spoke  on  "Some  Accomplish- 
ments of  the  Illuminating  Engineering  Society"  and  traced 
the  history  of  the  society  from  the  time  of  its  organization 
in  1906  until  the  present  time. 
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At  the  time  the  society  was 
formed  the  first  tungsten 
lamps  had  just  appeared  and 
sounded  the  death  knell  of 
the  old  carbon  lamps.  This 
meant  more  and  better  illum- 
ination, and  while  at  first  the 
illuminating  engineers  paid 
attention  to  obtaining  a  nar- 
row direct  ray  of  light  by 
means  of  a  reflector,  the  sci- 
ence has  now  progressed  to 
such  a  point  that  the  reflec- 
tors are  turned  upside  down. 

In  speaking  of  glare 
Dr.  Sharp  said  that  the  im- 
portance of  eliminating  this 
phase  of  lighting  was  just  be- 
ginning to  be  realized,  and 
that  while  at  first  only  Holo- 
phane  glass  was  known,  at 
the  present  time  there  were 
so  many  varieties  that  it  was 
possible  to  secure  good  illum- 
ination without  glare  in  many 
different  ways.  In  illuminat- 
ing engineering  the  United 
States  has  always  been  far  in 
advance  of  Europe,  according 
to  Dr.  Sharp,  but  England 
has  made  great  strides  since 
the  war  and  is  now  doing  constructive  work. 

The  question  of  controlling  the  headlights  on  automo- 
biles is  one  of  the  most  difficult  problems  that  the  illuminating 
engineer  has  to  solve.  In  the  first  place,  the  question  is 
extremely  complicated  on  account  of  the  factors  that  enter 
into  the  case,  for  one  must  of  necessity  have  a  small,  intense 
light  controlled  so  that  it  will  send  a  long  narrow  beam  down 
a  dark  road  without  glare  and  without  sending  its  rays  into 
the  path  of  the  oncoming  machines.  This  problem  is  being 
solved  and  the  fact  that  the  American  Automobile  Associa- 
tion had  called  upon  the  Illuminating  Engineering  Society  to 
frame  a  model  law  controlling  headlights  shows  that  the 
value  of  the  work  done  by  the  society  is  being  recognized 
outside  of  the  electrical  industry. 

In  closing  his  address  Dr.  Sharp  told  of  the  problems 
that  must  be  solved  in  the  lighting  of  industrial  plants.  "We 
have  proven,"  said  Dr.  Sharp,  "that  increased  lighting  in  an 
industrial  plant  will  increase  production  to  such  an  extent 


that  better  lighting  is  a  very  profitable  investment.  The 
problem  now  to  be  solved  is  to  what  point  illumination  shall 
be  raised  to  be  the  most  efficient." 

Timber  Preservation  Discussed  at   San  Francisco 
Engineers'   Luncheon 

The  proper  use  and  conservation  of  timber  in  the  United 
States  was  discussed  in  a  very  interesting  way  before  the 
Engineers'  Club  of  San  Francisco  on  September  1  by  Dr. 
Hermann  Von  Schrenk,  consulting  timber  engineer  for  several 
railway  lines  throughout  the  country. 

Dr.  Von  Schrenk  laid  great  emphasis  upon  the  need  for 
real  engineeiing  thought  in  the  use  or  non-use  of  presei-va- 

tives  for  cross-ties,  transmSs- 
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FREDERICK    LAIST 


No  more  potent  influence  has  exerted  itself  in  the  West  in 
the  upbuilding  of  industry  than  the  production  of  copper. 
Cotntinual  and  steady  research  activities  examining:  new  and 
hidden  processes  of  electro-chemical  production  have  ever 
exerted  a  wholesome  and  stirring  influence  in  industry. 
To  Frederick  Laist.  manager  of  the  great  Anaconda  smelter 
of  the  Anaconda  Copper  Mining  Company.  Anaconda,  Mon- 
tana, this  issue  of  the  Journal  of  Electricity  is  affectionately 
dedicated  in  appreciation  of  his  ideals  of  research  in  the 
production  of  copper,  particularly  in  electro-metallursrical 
developments,  that  have  been  so  preeminently  helpful  in  the 
upbuilding  of  the  industry  in  the  West. 
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sion  poles,  piling,  etc.,  and 
linked  up  this  phase  with  the 
practice  in  European  coun- 
tries, where  he  has  studied 
the  situation  closely.  There 
it  is  realized  that  even  with 
reforestation  recurring  peri- 
odically, a  great  amount  of 
thought  is  devoted  to  the  pre- 
serving of  the  timber  in  hand. 
In  view  of  the  fact  that  the 
accessible  timber  supply  in 
the  United  States  is  not  inex- 
haustible without  reforesta- 
tion, the  speaker  strongly 
urged  that  real  attention  be 
paid  to  conserving  timber  in 
every  possible  way. 
Convention  of  Western  States 
Reclamation  Association 
Outlines  Plans 
The  convention  of  the 
Western  States  Reclamation 
Association,  which  was  held 
at  Boise,  Idaho,  August  20 
and  21,  was  marked  by  con- 
structive work  and  definite 
plans  toward  the  securing 
of  interest  in  reclamation 
throughout  the  West,  and  the 
passage  of  satisfactory  recla- 
mation legislation  at  the  short  session  of  Congress  to  be  held 
in  December.    The  Western  states  were  well  represented. 

The  report  of  the  publicity  committee  provides  for  com- 
munication with  the  leaders  of  the  political  parties,  with 
traffic  officials  of  the  transcontinental  railroads,  for  the  organ- 
ization of  a  speaking  campaign  through  chambers  of  com- 
merce, Rotary  clubs  and  other  organizations,  appointment  of 
a  permanent  political  committee  of  three,  and  company  co- 
operation with  the  American  Legion,  real  estate  associations 
and  other  organizations  of  national  scope. 

R.  S.  Shepherd,  of  Jocum,  Idaho,  was  appointed  perma- 
nent chairman  of  the  finance  committee,  and  was  authorized 
to  raise  $30,000  to  carry  on  the  association's  work.     Judge 


The   West   has   a   very   high   purchasing   power — the   market 
for  manufactured  products  is  a  good  one. 
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Will  R.  Ring,  former  counsel  for  the  Reclamation  Sei-vice, 
E.  F.  Blaine  of  Seattle,  Sims  Ely  of  Arizona,  and  H.  V.  Piatt, 
vice-president  and  general  manager  of  the  Oregon  Short  Line 
Railroad,  were  among  the  speakers.  At  the  close  of  the  meet- 
ing the  following  resolution  was  adopted: 

"Resolved,  That  it  is  the  purpose  of  the  Western  States  Reclamation 
Association  that  at  the  approaching  session  of  Congress  the  efforts  of  this 
association  should  be  concentrated  on  securing  from  Congress,  either  by 
direct  appropriation  or  by  the  extension  of  the  credit  of  the  government,  as 
provided  in  the  Smith-Fletcher  bill,  ample  funds  to  prosecute  the  reclama- 
tion of  lands  now  unproductive  by  reason  of  aridity  or  excess  of  moisture 
within  the  United  States,  each  reclamation  to  be  carried  on  and  funds 
expended  through  extending  agents  of  the  government,  and  that  preference 
In  securing  homes  upon  such  lands  be  given  to  former  service  men  and 
women  of  the  world  war." 

Seattle  Section,   A.   I.  E.  E. 

The  Seattle  Section  of  the  A.  I.  E.  E.,  according  to 
Willis  T,  Batcheller,  secretary,  is  rapidly  rounding  into  an 
organization  which  is  a  credit  to  any  city.  The  membership 
is  steadily  climbing.  Since  the  first  of  1920,  approximately 
forty  new  members  have  been  added  to  the  Section's  roster. 

Considerable  interest  is  being  evinced  in  the  programs 
for -.the  Fall  meetings  of  the  Section  and  this  interest  is  well 
warranted.  At  the  October  meeting,  to  be  held  on  the  19th, 
H.  J.  Gille,  general  sales  manager,  Puget  Sound  Power  & 
Light ,  Company,  is  scheduled  to  address  the  assemblage  on 
"Engineering  and  Contingencies — 15%";  on  November  16th, 
atjthe  third  Fall  meeting,  J.  D.  Ross,  superintendent,  Seattle 
Municipal  Lighting  Department,  vfill  deliver  a  paper  on  "An 
Experimental  Demonstration  of  Radiation,"  and  on  December 
21st,  the  last  meeting  of  the  quarter,  F.  G.  Simpson,  vice- 
president  and  general  manager,  Kilbourne  &  Clark  Manufac- 
turing. Company,  Seattle,  will  talk  on  "Recent  Developments 
in,sRadio  Engineering." 

•  I  Mr,  Simpson,  during  the  period  of  the  war,  ranked  as  a 
Commander  in  the  U.  S.  Na^iy  and  did  notable  work  in  super- 
vising naval  communications  along  the  Atlantic  Coast.  There- 
fore, what  he  says  on  radio  matters  will  be  noted  with  excep- 
ti(j)nally  keen  interest. 

Mr.  Ross's  paper  will  consist  of  an  experimental  demon- 
stration of  radiation  from  Hertzian  rays  to  Gamma  rays, 
with  special  reference  to  Maxwell's  electromagnetic  theory  of 
light  and  the  stiaicture  of  matter.  In  connection  with  his 
paper, , Mr.  Ross  will  present  several  new  experiments. 

According  to  present  indications,  the  Annual  Dinner  of 
the  Seattle  Section  of  the  A.  I.  E.  E.,  to  be  held  at  the  Butler 
Hotel  on  Sept.  21,  will  be  a  notable  affair.  Arrangements 
for  the  program  are  being  made  as  rapidly  as  possible  and 
final  announcements  are  expected  at  an  early  date.  It  is 
believed  that  practically  a  complete  membership  will  be  in 
attendance  to  hear  Willis  T.  Batcheller,  secretary  of  the 
Seattle  Section  of  the  A.  I.  E.  E.,  make  his  report  on  the 
National  Convention  held  at  White  Sulphur  Springs,  West 
Virginia,  June  29  to  July  2,  inclusive,  to  which  he  was  a  dele- 
gate. At  the  dinner  also  G.  E.  Quinan,  chief  engineer  of  the 
Puget  Sound  Power  &  Light  Company,  will  report  on  the 
Pacific  Coast  Convention,  held  in  Portland  July  21-24,  in- 
clusive. 

California  Association   of   Contractors   and   Dealers 
Meets  at  San  Diego 

At  the  session  of  the  state  executive  committee,  on 
Aug.  13,  letters  were  read  from  various  power  companies  on 
the  purchase  of  power  company  bonds  by  contractor-dealers, 
and  authority  was  given  to  buy  500  posters  in  connection  with 
the  purchase  of  these  bonds.  This  is  just  one  more  step  in 
getting  the  confidence  of  the  trade  in  back  of  the  distribut- 
ing companies. 

The  executive  committee  adopted  a  recommendation  to 
the  members  that  the  state  association  meetings  be  held  in 
July,  October,.  January  and  April,  and  that  these  quarterly 
meetings  alternate  between  northern  and  southern  California, 
covering  a  two-day  period.     The  question  of  the  association 


adopting  a  standard  estimate  was  considered,  but  it  was  left 
to  individual  action,  inasmuch  as  opinion  indicated  that  mem- 
bers desired  to  use  foi-ms  meeting  their  own  requirements. 

Varying  time  limits  extended  on  payments  for  washing 
machines,  as  well  as  size  of  initial  payments,  were  discussed 
on  the  fourteenth  at  the  retail  session;  the  general  impression 
left  was  that  time  payments  should  be  reduced  to  six  months 
and  that  $15.00  was  not  too  large  an  amount  for  an  initial 
payment.  A  committee  will  report  on  this  at  the  next  execu- 
tive meeting. 

On  the  same  day  at  the  members'  meeting  it  was  moved' 
that  the  state  executive  committee  meet  with  R.  L.  Eltring- 
ham  of  the  Industrial  Accident  Commission,  on  his  request, 
on  Sept.  18,  at  Paso  Robles.  Merchandising  was  discussed 
and  Imperial  Valley  and  San  Diego  members  favored  the 
electrical  home  for  their  localities. 

Montana  Contractors  and  Dealers  Meet  to  Further 
the   Industry 

"Promoting  the  electrical  industry  in  Montana"  was  the 
pui-pose  of  the  convention  of  the  Electrical  Contractors  and 
Dealers'  Association  of  Montana,  meeting  in  Great  Falls  on 
August  22  and  23.  There  was  no  lack  of  harmony  and  spirit 
of  cooperation,  and  a  standard  of  work  was  adopted  and  a 
decision  reached  to  confine  its  business  to  the  state.  From 
the  gro\vth  of  the  organization,  it  is  expected  to  comprise 
95  per  cent  of  electrical  contractors  and  dealers  of  Montana 
befoKe  the  next  meeting  in  Butte  in  March,  1921. 

Trips  of  inspection  were  made  to  large  industrial  and 
hydroelectric  properties,  and  special  efforts  put  forward  to 
have  the  dinners  as  attractive  as  possible. 

iSan  Francisco  Section  A.  I.  E.  E.  Elects  Oflficers 
for  Coming   Year 

..At  a  recent  meeting  of  the  Executive  Committee  the 
officers  of  the  San  Francisco  Section  A.  I.  E.  E.  for  the  year 
1920-21  were  chosen,  as  follows:  Chairman,  J.  P.  Jollyman, 
engineer  electrical  construction.  Pacific  Gas  &  Electric  Com- 
pany; vice-chairman,  W.  B.  L'Hommedieu,  manager  of  power 
division,  Westinghouse  Electric  &  Manufacturing  Company; 
chairman,  membership  committee,  J.  J.  Reed,  telephone  engi- 
neer. Pacific  Telephone  &  Telegraph  Company;  chairman  of 
the  papers  committee,  W.  B.  L'Hommedieu,  manager  of 
power  division,  Westinghouse  Electric  &  Manufacturing  Com- 
pany; secretary,  Allen  G.  Jones,  General  Electric  Company, 
San  Francisco. 

Wood  Preservers  and  Tie  Producers  to  Meet 
in  San  Francisco  in  January 

San  Francisco  is  to  be  the  seat  of  two  conventions  of 
timber  men  next  January.  The  American  Wood  Preservers' 
Association  has  set  the  date  of  Jan.  25,  26  and  27  for  their 
seventeenth  annual  meeting,  after  convening  with  the  engi- 
neers of  Southern  California  in  Los  Angeles  on  the  twenty- 
fourth,  and  the  National  Association  of  Railroad  Tie  Produc- 
ers convenes  on  Jan.  27  and  28  for  its  third  annual  meeting; 

San  Francisco  Engineers  Hear  Talk  on  Concrete 

H.  C.  Boyden  was  the  speaker  after  the  luncheon  at  the 
Engineers'  Club  in  San  Francisco  on  Sept.  8.  His  topic  was 
"Recent  Developments  in  Concrete,"  dealing  with  the  molec- 
ular formation  resulting  from  the  setting  of  the  materials. 


B- 


iiiiiiiiiiiiiiiiiiiiiii 


iiiiiiiiit II mi ' 


iiiiQ 


I                                          BEGINNING  i 

i  in  the  October  first  issue  Miss  Virginia  Fairfax,  [ 

I  librarian  with  the  Carnation  Milk  Products  Com-  | 

i  pany,  Chicago,  will  contribute  to  the  Journal  of  i 

i  Electricity  a  series  of  articles  on  the  handling  of  j 

:                        PAMPHLETS    AND    CLIPPINGS  f 

I                       IN    THE    BUSINESS    LIBRARY  i 

Q, „,„„,„,,„,, ,11111111 niiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiii iiiiiniiiiiiiiiliiiiilliii iiiiiiinQ 


September  15,  1920] 


JOURNAL    OF     ELECTRICITY 


293 


¥' 


3HS 


3H€ 


3HE 


3HE 


HAPPENINGS  IN  THE  INDUSTRY 


'^ 


Ske 


3HE 


RESTRICTIONS  ON  NON-ESSENTIAL   LIGHTING 
ISSUED  IN  CALIFORNIA 

Following  rather  closely  upon  the  heels  of  the  California 
Railroad  Commission's  order  No.  113  of  Aug.  30,  published 
in  these  columns  of  Sept.  1,  H.  G.  Butler,  Power  Adminis- 
trator, issued  order  No.  115  on  Aug.  30,  curtailing  the  use 
of  electricity  for  non-essential  purposes.  The  order  was  effec- 
tive at  once  and  will  remain  in  force  until  Oct.  1.  Unless 
the  water  situation  is  relieved  before  that  time,  however, 
it  is  probable  that  the  order  will  be  extended  another  month. 

Order  No.  115,  directed  to  all  northern  and  central  Cali- 
fornia power  companies,  and  to  mayors  of  communities  in 
those  areas,  reads  as  follows: 

(1)  Effective  at  once  until  Oct.  1,  1920,  except  Saturdays  and 
Sundays,    no   electrical   energy    shall   be   furnished   or   used — 

(a)  For  advertisements,  notices,  announcements  or  signs  designating 
the  locations  of  an  office  or  place  of  business,  or  the  nature  of 
any   business. 

(b)  For  external  illumination  for  ornamentation  of  any  building. 

(c)  For  lights  in  the  interior  of  stores,  offices  or  other  places  of 
business  when   such   stores  are  not  open  for  business. 

(d)  For  excessive  street  lighting  intended  for  display  or  advertising 
purposes. 

2.  This  order  shall  not  be  construed  to  prohibit  the  furnishing  or 
•using  of  electricity  for  sign  lights  as  may  be  required  by  law  or  public 
safety. 

"Unless  there  is  the  fullest  kind  of  cooperation  in  our 
efforts  to  protect  the  essential  industries  of  this  section  of 
the  state,"  said  Mr.  Butler  in  discussing  the  serious  power 
situation  caused  by  the  scanty  rainfall  of  the  last  three  years, 
"great  damage  will  be  done.  Growing  crops  must  be  protected 
and  the  wheels  of  essential  industries  must  be  kept  moving. 
Each  user  of  electricity  for  sign  purposes  should  realize  that 
the  burning  of  an  electric  sign  is  now  an  advertisement  of  the 
fact  that  he  is  using  electricity  which  should  go  to  the  pro- 
ductive industries  of  his  community.  Many  are  now  out  of 
work  because  of  the  power  shortage.  The  unemployment  is 
bound  to  increase  if  waste  continues. 

"Public  opinion  is  correct  in  assuming  that  this  non- 
essential use  of  electricity  should  be  restricted  in  favor  of 
productive  enterprises,"  said  Mr.  Butler.  "In  many  of  the 
smaller  communities  of  the  state,  splendid  cooperation  has 
been  given.  The  larger  cities,  apparently,  have  not  had  the 
seriousness  of  the  situation  brought  home  to  them.  It  is  now 
a  case  of  conserve  or  suffer." 

In  closing  his  letter  to  the  mayors  Mr.  Butler  says: 
"May  we  have  the  help  and  cooperation  of  your  public  officials 
and  police  force  in  securing  prompt  compliance  with  this 
order,  as  we  did  in  1918  when  a  similar  order  was  in  effect." 

General  compliance  with  this  order  is  reported  through- 
out the  regions  named,  although  there  are  some  noticeable 
exceptions.  The  Retail  Drygoods  Association  of  San  Fran- 
cisco, for  instance,  has  proposed  full  cooperation,  and  in  the 
windows  of  many  of  the  large  stores  the  following  sign  has 
been  placed: 

In  order  to  save  power  for  productive  industries  and  growing  crops, 
our  electric  signs  and  windows  will  be  kept  in  darkness  in  accordance 
with  the  order  of  H.   G.   Butler,   State  Power  Administrator. 

Police  in  several  cities  are  assisting  in  enforcing  the 
order  on  delinquent  consumers,  and  certain  power  companies 
announce  their  intention  of  cutting  off  current  from  those 
violating  the  order. 

A  further  order.  No.  117,  was  issued  on  Sept.  4,  part  of 
which  follows: 

Arrangements  have  been  made  between  the  office  of  the  Power 
Administrator  and  representatives  of  the  Irrigation  Division  of  the  United 
States  Department  of  Agriculture  and  of  the  College  of  Agriculture  of 
the  University  of  California,  who  have  consented  to  assist  during  the 
present  emergency,  by  which  the  power  available  for  agriculture  can  be 
handled  to  better   advantage. 
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As    far   as   possible,    agricultural    power    must   be    used    between    the 
hours  of  9  p.m.  and  7   a.m. 

The  order  suggests  that  power  companies  consult  local 
representatives  of  the  Irrigation  Division  in  regard  to  the 
carrying  out  of  the  section  modifying  paragraphs  1  and  2  of 
Order  No.  113,  printed  on  page  243  of  the  Sept.  1  issue  of 
the  Journal  of  Electricity.  This  prohibited  the  use  of  elec-' 
tricity  for  irrigating  orchards  after  the  crops  had  been  re- 
moved.' The  new  order  prevents  permanent  damage  to  the 
orchards  and  at  the  same  time  prevents  any  excessive  use 
of  power. 


IDAHO  POWER  COMPANY  TO  BUILD 
NEW  HIGH  TENSION  LINE 

A  new  132,000-volt  line  from  its  Thousand  Spring  plant 
to  Caldwell  is  now  being  located  by  the  Idaho  Power  Com- 
pany. It  is  understood  that  construction  work  vrfll  begin  as 
soon  as  material  arrives,  with  July,  1921,  set  as  a  date  of 
operation.  Sixty-foot  wood  towers  will  be  used.  The  finan- 
cing was  through  the  recent  sale  of  $2,000,000  of  8  per  cent 
first  and  general  lien  bonds. 


COURT  ANNULS  COMMISSION'S  ORDER 
ON  PASADENA  TO  FILE  RATES 

California's  Supreme  Court  has  recently  declared  an- 
nulled the  order  of  the  Railroad  Commission  of  the  State  of 
California  requiring  the  city  of  Pasadena,  a  municipal  cor- 
poration, to  file  a  schedule  of  rates  for  electric  service.  It 
was  as  the  result  of  an  application  for  certiorari  to  review 
the  Commission's  order  that  the  decision  was  rendered.  The 
court  found  "No  tenable  ground  upon  which  to  base  the  con- 
clusion that  the  rates  charged  by  a  municipality  for  its  serv- 
ice in  carrying  on  any  public  utility,  either  within  its  own 
limits  or  in  outside  territory,  are  under  the  control  of  the 
Railroad  Commission." 

The  city  of  Pasadena  supplies  electric  service  in  the 
adjoining  city  of  South  Pasadena  also,  and  it  was  on  com- 
plaint of  the  Southern  California  Edison  Company,  through 
the  Pacific  Light  &  Power  Company,  which  also  supplies 
electric  service  to  the  inhabitants  Of  South  Pasadena,  that  the 
order  was  issued  a  year  ago. 

It  is  probable  that  the  Railroad  Commission  will  not 
consider  an  appeal  to  higher  authorities  until  after  a  decision 
has  been  rendered  by  the  United  States  Supreme  Court  in  a 
similar  case  now  pending,  involving  the  Public  Utilities  Com- 
inission  of  Illinois. 


SAN  FRANCISCO  MINT  INSTALLS 
ELECTRIC  FURNACE 

To  increase  the  output  of  minor  coins,  the  United  States 
Mint  at  San  Francisco  is  installing  a  Rennerfelt  electric  fur- 
nace of  1000  pounds  capacity,  operating  on  two-phase,  60- 
cycle  service  transformed  from  2200  volts  to  110  volts.  The 
furnace  was  originally  in  operation  at  the  Philadelphia  (Pa.) 
Mint,  and  was  only  recently  withdrawn  from  service  there 
when  replaced  by  furnaces  of  more  recent  design  and  greater 
capacity.  It  is  hoped  to  have  the  furnace  in  operation  by  the 
end  of  September,  but  this  may  be  delayed  through  uncertain 
delivery  of  certain  electrical  switching  equipment. 


The  labor  supply  of  the  West  is  reasonable  and  adequate  in 
comparison  with  other  districts. 
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Only  metal  for  pennies  and  nickels  will  be  melted  in 
this  furnace,  silver  being  handled  in  the  oil-fired  crucibles 
now  in  use.  Several  of  these  crucibles  were  taken  out  to 
make  room  for  the  electric  furnace,  while  considerable  con- 
struction work  was  necessary  to  accommodate  the  new  equip- 
ment. A  motor-driven  topping  machine  and  a  motor  grinder 
will  be  installed  to  handle  the  clipping  and  smoothing  of  the 
ingots,  and  a  mechanical  conveyor  will  eliminate  most  of  the 
heavy  carrying  of  the  molds  now  done  manually. 


NEW  POWER  PLANT  AT   BEND,   OREGON 

In  preparation  for  the  construction  of  the  first  unit  of 
the  Bend  Water,  Light  &  Power  Company's  plant  on  the 
Tumalo  Biver,  plans  for  which  are  now  in  the  hands  of  the 
state  engineer,  a  crew  of  men  was  sent  out  to  build  the 
necessary  roads  and  to  put  up  bunk  houses  for  the  large  force 
to  follow. 

Plans  for  the  first  unit  call  for  a  300-ft.  fall,  which  it  is 
estimated  will  cost  $100,000  and  will  develop  2,000  hp.  The 
second  unit,  which  will  not  be  built  until  demands  warrant 
its  construction,  will  utilize  the  water  going  through  the  first 
plant,  with  a  fall  of  400  ft.,  in  a  12,000-ft.  pipe  line.  This 
unit  will  develop  3,000  hp.  and  wall  cost  approximately 
$150,000. 


WESTERN  STATES  FILE  SIXTEEN  APPLICATIONS 
FOR  WATER  POWER 

Under  the  new  federal  water-power  act,  sixteen  appli- 
cations for  preliminary  permits  or  licenses  have  been  re- 
ported by  the  Federal  Power  Commission  at  Washington. 
These  preliminary  permits  are  merely  for  the  purpose  of 
maintaining  priority  of  application  for  license  under  terms  of 
the  act  for  a  period  of  not  exceeding  three  years,  while 
examination  and  survey  for  preparing  the  necessary  maps, 
specifications,  estimates  and  financial  arrangements  are 
under  way. 

It  is  interesting  to  note  that  of  the  thirty-eight  applica- 
tions so  far  made  public  by  the  federal  commission,  sixteen 
are  in  the  San  Francisco  district,  district  No.  5,  which  com- 
prises the  states  of  Washington,  Oregon,  California,  Nevada, 
Arizona,  Idaho  and  parts  of  Montana,  Wyoming  and  Utah. 
The  greater  parts  of  Montana,  Wyoming  and  Utah  are  in 
district  No.  4,  the  Denver  district,  the  remainder  of  which 
takes  in  Colorado  and  parts  of  New  Mexico,  Nebraska,  South 
Dakota  and  North  Dakota.  In  this  district  there  have  been 
no  applications  made  public  to  date.  Of  the  twenty-two 
remaining  applications,  twelve  have  been  filed  in  New  York 
state,  principally  along  the  Niagara  and  St.  Lawrence  rivers. 

Among  the  Western  states,  the  greatest  activity  is  indi- 
cated in  Washington,  where  six  applications  have  been  filed. 
Idaho  has  filed  four,  California  three  and  Oregon,  Montana 
and  Arizona  one  each.  The  one  in  the  southern  part  of  Cali- 
fornia is  on  the  Colorado  River,  which  is  bounded  by  Arizona 
at  that  point,  which  is  filed  also  under  Arizona. 


OBJECTIONS   PRESENTED  AT   CALIFORNIA 
BOILER  CODE   HEARINGS 

At  the  public  hearings  on  the  tentative  revised  boiler 
safety  orders  for  California,  which  have  been  held  in  San 
Francisco,  objections  have  been  raised  by  those  interested  in 
boiler  operation  to  some  of  the  revisions  proposed  by  the 
committee  appointed  by  the  Industrial  Accident  Commission 
of  California.  A  further  hearing  has  been  scheduled  for  Oc- 
tober 7  in  San  Francisco,  to  continue  where  that  of  August 
19  left  off. 

For  new  installations,  the  commission  is  at  present  fol- 
lowing the  1914  boiler  code  of  The  American  Society  of 
Mechanical  Engineers,  and  it  proposes  to  adopt  that  society's 
1918  code  to  bring  matters  up  to  date. 

The  rub  comes  principally  on  the  proposed  code  as 
applied  to  existing  installations.  Objections  have  been  filed 
on  the  rules  that  shall  apply  to  calculating  the  safe  working 
pressure  of  staybolted  surfaces  (378,  b)  and  on  factors  of 
safety  for  lap-riveted  construction.  It  is  objected  that  a 
factor  of  safety  of  4%  should  be  set  as  a  minimum  and  let  it 
apply  to  a  boiler  regardless  of  its  age,  making  it  higher  if 
conditions  of  the  boiler  called  for  it.  Sec.  380  (a)  proposes 
from  4%  to  5  for  boilers  ranging  up  to  20  years  old,  where 
lap-riveting  is  employed  and  the  shells  are  exposed  to  the 
direct  products  of  combustion.  Where  the  shells  are  not  so 
exposed,  the  Commission  proposes  a  factor  of  from  4  to  5  for 
the  same  range  and  objectors  have  recommended  the  same 
figure  of  4%. 

A  further  factor  of  safety  of  six  is  objected  to  as  too 
high  in  the  case  of  second-hand  stationary  lap-seam  boilers 
within  the  state  on  October  1,  1920,  where  both  ownership 
and  location  have  changed  (Sec.  381,  a).  It  is  expected  that 
other  objections  will  be  submitted  at  the  October  7  hearing. 

The  personnel  of  the  boiler  revision  committee  is  quite 
representative  of  the  interests  concerned  with  boiler  opera- 
tion, and  takes  its  members  from  gas  and  electric  power 
stations,  electric  railways,  machinery  dealers'  associations, 
lumber  associations,,  insurance  companies,  oil  companies,  op- 
erating engineers'  unions,  the  Industrial  Accident  Commission, 
iron  works,  merchants  and  manufacturers'  associations,  and  a 
board  of  public  works. 


SAN  JOAQUIN  LIGHT  &  POWER  CORPORATION 
START  NEW  PLANT 

Right  on  the  heels  of  the  starting  of  the  new  Kerckhoff 
power  house  comes  the  announcement  from  the  San  Joaquin 
Light  &  Power  Corporation's  construction  department  that 
ground  has  been  broken  for  the  new  natural  gas-burning 
steam  plant  in  Kern  county,  one  mile  east  of  Buttonwillow. 

According  to  General  Superintendent  E.  A.  Quinn,  of 
the  power  company,  who  has  this  work  in  charge,  the  new 
plant  will  be  rushed  to  completion  to  meet  the  heavy  demand 
next  summer.  All  machinery  for  the  first  unit,  consisting  of 
a  battery  of  tubular  boilers,  a  steam  turbine  and  an  Allis- 


APPLICATIONS  FILED  FOR  WESTERN  WATER  POWER  PERMITS 

state                            Applicant  Address  of  Applicant                                                                Location  of  Project 

Arizona C.    A.    Heberlein Prescott,   Arizona  Cataract   Canyon.    Coconino   County,    Ariz. 

California Pit  River  Power  Co San  Francisco,   Cal Pit  River,  California. 

California R.   W.  Hawley 833  Market  St.,   San  Francisco Silver  Creek  and  branches,    Eldorado   County,   Cal. 

California Beckman  &  Linden  Corp...    Colorado  River  in  Arizona  and  California. 

Idaho G.  W.   Spoerry Bonners  Ferry,   Idaho Moyie  Falls  on  Moyie  River,  Idaho. 

Idaho Utah  Power  &  Light  Co Augusta,   Me Soda  Point,  Lava,  Narrows  and  Mink  power  sites  on  Bear  River,  Idaho. 

Idaho Idaho  Power  Co Boise,   Idaho Upper  Salmon  Falls  on  Snake  River,  Idaho,  j 

Idaho Idaho  Power  Co Boise;   Idaho  Twin  Falls  on  Snake  River,  Idaho.  t 

Montana Rocky  Mountain  Power  Co.    Butte,  Mont Flathead  River  below  outlet  of  Flathead  Lake. 

Oregon...... Crown  Willamette  Paper  Co.    Pittoek  Block,   Portland,   Ore. Falls  of  Willamette  River,  West  Linn,  Ore. 

Washington Washington     Irrigation     & 

Development  Co 90B  White  Bldg.,   Seattle Priest  Rapids,   Columbia  River,   Wash. 

Washington Alex.  Poison  Montesano,  Wash. : Headwaters   of   Wynooche   River,    Olympic   National    Forest,    and    north- 
Washington Northwestern  Pwr.  &  Mfg.  eastern  part  of  Gray's  Harbor,  Wash. 

Co Donworth,  Todd  &  Higgins,  Hoge 

Bldg.,    Seattle   Lake  Crescent,  Elwha  River,   Wash. 

Washington Hugh   L.    Cooper 101  Park  Ave.,  New  York Clark   Fork  of  Columbia  River,   Wash. 

Washington Sound  Power   Co 25  Broad   St.,  New  York Sultan  River  and  Olney  Creek,   Snohomish   County,   Wash. 

Washington Straits  Power  Co 25  Broad  St.,  New  York Soldue  River,  Crescent  Lake  and  Lyre  River,  Clallam  County,  Wash, 
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Chalmers  generator  of  17,500-horsepower  capacity,  has  been 
ordered  from  the  manufacturers  and  will  begin  to  arrive  as 
soon  as  the  steel  and  concrete  power  house  building  is  com- 
pleted, which  is  scheduled  for  December  15.  It  is  expected 
that  this  new  plant  will  be  in  operation  by  next  April. 

To  Occupy  120  Acres  — 

The  site  for  the  new  gas-burning  steam  plant  is  located 
on  the  county  highway  and  on  the  McKittrick  branch  of  the 
Southern  Pacific,  28  miles  from  Bakersfield,  and  consists  of 
120  acres.  It  will  provide  ample  room  for  a  spur  track,  a 
battery  of  three  18-inch  wells  500  feet  deep,  outdoor  trans- 
former stations  and  other  necessary  electrical  equipment. 
Comfort  conveniences  will  be  provided,  notable  of  which  will 
be  an  ice  plant  and  a  swimming  pool  190  by  290  feet. 

Largest  in  the  World  — 

Five  units  are  planned  for  this  plant,  which,  when  com- 
pleted, will  be  the  largest  natural  gas-buming  steam  plant 
in  the  world.  The  gas  consumed  will  measure  7,000,000  cubic 
feet  per  day  for  each  unit  and  will  come  from  the  famous  Elk 
Hills  gasser,  nine  miles  south,  under  a  well  pressure  of  from 
250  to  400  pounds  per  square  inch.  The  capacity  of  the  gas 
plant  is  50,000,000  cubic  feet  a  day. 

Big  Saving  of  Fuel  Oil  — 

Using  natural  gas  instead  of  fuel  oil  for  steam  generat-  . 
ing  purposes  represents  a  saving  of  from  1100  to  1200  barrels 
of  oil  a  day  for  each  unit. 

A  transmission  line  of  110,000  volts  with  a  capacity  of 
30,000  kilowatts  will  connect  with  the  Kerckhoff  power  line  at 
the  Corcoran  substation.  Another  line  will  connect  with  the 
McKittrick  substation  from  which  will  be  served  the  West 
Side  oil  fields  districts  of  Kem  county. 

To  Cost  $5,750,000  — 

The  cost  of  the  plant  will  be  $1,750,000  for  the  first 
unit  and  $1,250,000  for  each  additional  unit.  P.  D.  Dawson 
is  the  designing  engineer  and  C.  P.  Rhine  is  resident  engineer. 
J.  L.  Black  is  general  foreman. 


NEW  RADIO  STATION  AT  PORTLAND 

The  Federal  Telegraph  Company  will  construct  a 
100-kw.  radio  transmitting  station  of  the  Poulsen  Arc  tjrpe 
in  the  vicinity  of  Portland  in  the  near  future. 

This  station  is  being  constructed  primarily  to  handle 
the  company's  business  between  Portland  and  San  Francisco, 
but  is  of  sufficient  capacity  to  be  used  in  trans-Pacific  work. 

A  620-foot  steel  antenna  tower  will  be  constructed  and 
transmitting  power  will  be  supplied  by  two  100-hp.  motor 
generator  sets,  driven  by  synchronous  motors. 

The  station  will  be  erected  about  20  miles  from  the 
heart  of  the  city,  but  will  be  operated  by  remote  control  from 
the  company's  main  office  in  the  Board  of  Trade  Building. 
The  new  set  will  give  the  company  three  duplex  circuits 
which  will  transmit  and  receive  three  miessages  simultan- 
eously. 

Mr.  F.  H.  Barstow  is  Portland  manager  of  the  Federal 
Telegraph  Company,  and  will  have  charge  of  the  operation  of 
the  new  station. 


SOUTHERN   CALIFORNIA  EDISON  BOND   ISSUE 
AUTHORIZED 

The  Railroad  Commission  of  California  on  Aug.  30 
authorized  the  Southern  California  Edison  Company  to  issue 
on  or  before  Dec.  31,  1920,  $438,000  face  value  of  its  general 
and  refunding  mortgage  6  per  cent  25-year  gold  bonds  of  the 
series  of  1919.  The  bonds  or  the  proceeds  are  to  be  used  to 
pay  or  refund  bonds  issued  by  the  Edison  Electric  Company 
of  Los  Angeles,  the  issue  having  been  made  necessary  by  the 
recent  sale  by  the  Southern  California  Edison  of  certain  of 
its  electric  holdings  to  the  city  of  Pasadena. 


ANOTHER  ELECTRICAL   HOME   OPENED 

The  third  Electrical  Home  in  California  was  opened  in 
Oakland  on  August  26th  with  some  fifty  invited  guests  at  the 
pleasant  ceremony.  Mr.  Gregory  of  the  East  Bay  Elec- 
trical Trades  Association  presided  at  the  meeting,  which  was 


A  Booklet  describing  in  detail  The  Modem  Home  Electrical 
is  in  course  of  publication.  You,  no  doubt,  will  wish  a  copy  so 
kindly  fill  out  this  card  plainly  and  leave  it  in  the  box  in  the  garage. 


Name 


Address— 
City 


Most  of  those  who  attended  the  exhibit  at  the  Oakland  Electrical  Home 
wished  to  receive  the  booklet  which  the  East  Bay  Trades  Association  is 
issuing  and  in  consequence  left  their  names  and  address.  Not  only  does 
this  provide  a  proper  follow-up  of  the  electrical  idea,  but  a  record  of 
attendance  is   thus   obtained   in  the  most   advantageous   way. 

addressed  by  Robert  Sibley,  editor  of  the  Journal  of  Elec- 
tricity, as  well  as  by  a  representative  of  the  Oakland  Cham- 
ber of  commerce.  A  program  of  music  in  which  an  electrically 
operated  piano  played  an  important  part  completed  the  exer- 
cises. 

The  Electrical  Home  had  been  well  advertised  and  by 
ten  o'clock  in  the  morning  automobiles  and  foot  passengers 
began  to  arrive  in  numbers.  Especially  effective  provision 
has  been  made  for  bringing  people  to  the  house.  Large  red 
arrows  direct  those  interested  from  all  parts  of  town  and 
conductors  on  street  cars  running  to  the  district  are  instructed 
with  the  necessary  information  for  their  passengers. 

The  house  is  well  designed  and  attractively  outfitted, 
both  in  the  fui-nishings  and  the  electrical  equipment.  The 
convenience  outlet  is  particularly  well  featured,  there  being 
some  sixty  outlets  in  the  various  rooms  of  the  home. 

Great  interest  has  been  shown  both  by  the  press  and 
the  public  at  large  and  it  is  expected  that  the  success  of  the 
previous  Electrical  Homes  will  be  duplicated. 


N.  E.  L.  A.  WATER  POWER  COMMITTEE  ACTING 
WITH  FEDERAL  COMMITTEE 

Franklin  T.  Griffith,  president  of  the  Portland  Railway 
Light  &  Power  Company,  Portland,  Ore.,  and  chaiiTnan  of 
the  committee  on  water  power  development  of  the  National 
Electric  Light  Association,  has  just  returned  from  Washing- 
ton, D.  C,  with  Guy  W.  Talbot,  president  of  the  Pacific  Power 
&  Light  Company,  Portland,  Ore.,  where  they  attended  a 
conference  with  the  federal  water  power  commission. 

This  commission,  composed  of  the  Secretary  of  the  In- 
terior, the  Secretary  of  War  and  the  Secretary  of  Agricul- 
ture, was  created  by  act  of  Congress  in  the  early  part  of  the 
summer,  to  foi-mulate  mles  and  regulations  under  which  per- 
mits and  licenses  for  water  power  development  may  be  issued. 

These  i-ules  and  regulations  detennine  the  terms  and 
conditions  under  which  federal  lands  may  be  occupied,  the 
character  and  extent  of  development  to  be  made,  the  charges 
of  the  government  for  permits  and  also  for  the  use  of  federal 
lands,  the  time  within  which  development  shall  be  completed. 


Seventy  per  cent  of  the  nation's  water  powers  are  located 
west  of  the  Rocky  Mountains.  Power  development  awaits 
the  demand  for  it. 
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the  use  to  which  the  power  shall  be  put  and  also  many  ques- 
tions involving  accounting,  operation  and  finance. 

On  the  assumption  that  the  water  power  committee  of 
the  N.  E.  L.  A.  could  be  of  assistance  in  offering  suggestions 
as  to  the  practical  workings  of  rules  and  regulations,  the 
federal  power  commission  summoned  the  committee  to  Wash- 
ington, where  the  members  have  been  in  conference  for  the 
past  several  weeks  with  the  federal  water  power  commission 
and  its   executive   staff. 

There  is  an  apparent  disposition  on  the  part  of  the 
federal  water  power  commission  to  make  the  Act  really  work- 
able, with  full  safeguards  for  the  national  interests,  and  to 
provide  a  system  of  development  and  operation  that  will  at 
once  afford  the  best  and  cheapest  service  to  the  public. 
Combined  with  this  is  the  desire  for  such  stability  of  invest- 
ment in  water  power  developments  as  will  enable  the  com- 
panies to  make  such  developments  and  obtain  the  necessary 
money  at  reasonable  rates,  because  of  the  assurance  of  return 
and  security. 


STAND-BY  CHARGE  IN  RECLAMATION  SERVICE 
PROPOSED  IN  CALIFORNIA 
In  connection  with  the  schedule  of  rates  for  electricity 
sold  to  reclamation  districts,  an  order  was  issued  on  Aug.  30 
by  the  Railroad  Commission  of  the  state  of  California,  de- 
signed to  cover  variable  conditions  resultant  from  the  use  of 
energy  by  the  different  districts.  According  to  the  Commis- 
sion, its  effect  will  be  to  place  all  districts  on  an  equal  foot- 
ing so  far  as  rates  are  concerned  and  to  require  them  to  pay 
a  stand-by  charge.  The  Commission  holds  that  reclamation 
service  is  primarily  an  insurance  service,  the  average  con- 
sumption per  horsepower  per  year  being  very  low. 


ELECTRIC  DREADNAUGHT  WINS  ECONOMY  TRIALS 

Final  proof  of  the  practicability  and  surpassing  effi- 
ciency of  the  new  type  electrically-driven  dreadnaught  wa-s 
given  by  marine  engineers  and  naval  authorities  when  Ad- 
miral Hugh  Rodman,  commander-in-chief  of  the  Pacific  fleet, 
was  notified  by  dispatch  from  the  Navy  Department  that  the 
New  Mexico,  the  only  dreadnaught  propelled  by  an  electric 
motor,  had  won  the  economy  steaming  test  in  competition 
with  all  major  ships  of  the  United  States  Navy. 

The  dreadnaught  New  Mexico,  now  on  the  Pacific  Coast, 
is  propelled  by  turbine  generators  which  supply  electrical 
energy  to  motors  directly  connected  with  propeller  shafts. 


N.  E.  L.  A.  ADVANCED  ACCOUNTING  COURSE 

In  order  to  introduce  thoroughly  throughout  member 
companies  its  advanced  accounting  course,  the  National  Elec- 
tric Light  Association  has  reduced  the  price  thereof  from  $65 
to  $40. 

It  is  expected  that  a  great  many  of  the  member  com- 
panies will  take  advantage  of  this  opportunity  to  establish 
classes  in  advanced  accounting.  This  course  consists  of 
thirty-six  lessons  and  follows  carefully  the  best  practices  of 
progressive  light  and  power  companies. 

The  price  of  the  elementary  accounting  course  remains 
the  same  as  formerly,  the  complete  course  costing  $16,  and 
groups  of  ten  or  more  sent  in  at  one  time  $14  per  course. 
For  the  benefit  of  the  industry  as  a  whole  the  association 
last  year  removed  all  the  restrictions  as  to  enrolment  in 
these  courses,  and  they  are  now  open  to  all  those  who  may 
apply  at  the  regular  association  prices. 
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CONSTRUCTION  UNDER  WAY  ON  EXTENSIVE 
PIT  RIVER  POWER  PROJECT 

The  Mt.  Shasta  Power  Corporation,  whose  stock  is 
owTied  by  the  Pacific  Gas  &  Electric  Company,  has  applied  to 
the  California  Railroad  Commission  for  a  certificate  declaring 
that  public  convenience  and  necessity  require  the  development 
by  the  company  of  the  Pit  River  project  in  Northern  Califor- 
nia. This  application  was  heard  on  Sept.  2  and  the  case  was 
taken  under  submission.  John  A.  Britton,  general  manager 
of  the  company,  recently  told  the  coriimission  that  his  com- 
pany has  plans  for  hydroelectric  power  developments  to  cost 
a  total  of  about  $125,000,000,  divided  equally  between  power 
plants  and  distributing  systems. 

The  chain  of  developments  in  the  Pit  River  region  is 
to  be  carried  out  first.  This  work  will  involve  seven  plants, 
of  which  four  are  to  be  constructed  now  and  the  remainder 
as  may  be  necessary. 

Work  started  in  July  on  two  of  the  first  four  plants. 
These  are  knowm  as  Hat  Creek  No.  1  and  No.  2  and  they  are 
to  be  finished  by  January  1,  1921.  These  require  no  storage 
and  only  small  diversion  weirs  will  be  used  for  diverting  the 
flow.  No.  1  will  have  2400  ft.  of  canal  and  1750  ft.  of  pen- 
stock, developing  9300  hp.  on  a  215-ft.  head.  No.  2,  with  a 
4750-ft.  flume  and  a  400-ft.  penstock,  is  to  develop  12,300  hp. 
on  a  head  of  195  ft. 

The  next  two  plants,  Fall  Creek  No.  1  and  No.  2,  are 
just  being  started.  They  are  to  be  completed  in  August,  1921. 
No.  1  requires  10,000  ft.  of  14-ft.  tunnel,  from  which  a  short 
penstock  will  develop  a  430-ft.  head,  giving  60,000  hp.  No.  2 
will  take  the  tailrace  water  from  No.  1  via  a  flume  line  to  a 
point  farther  downstream,  when  a  drop  of  100  ft.  can  be 
utilized  to  develop  18,000  hp.  This  makes  a  total  of  99,000 
hp.  to  be  available  by  next  fall  from  these  four  plants,  all 
grouped  closely  together. 

The  three  other  plants,  not  to  be  constructed  just  yet, 
are  all  farther  down  on  Pit  River,  and  are  to  be  knovsm  as 
Pit  River  Plants  No.  1,  No.  2,  and  No.  4.  No.  3  is  an  alter- 
nate plant  not  now  being  considered.  No.  1  will  have  a  100-ft. 
dam  and  a  tunnel  line,  developing  72,000  hp.  on  a  300-ft.  head. 
No.  2  is  to  take  tailrace  water  from  No.  1  and  after  traversing 
a  tunnel,  develop  42,000  hp.  on  a  185-ft.  head.  No.  4  is  to 
take  the  No.  2  tailrace  water  and  after  traversing  a  7-mjle 
tunnel,  20  ft.  in  diameter,  develop  a  head  of  932  ft.  in  a  plant 
where  the  installed  capacity  is  to  be  232,000  hp.  If  present 
plans  are  to  be  carried  out,  the  latter  plant  would  have  water 
turbines  of  record  size.  The  units  would  be  single  runner 
vertical  shaft  type  rated  between  60,000  and  75,000  hp. 

In  all  seven  of  these  plants  the  water  wheels  are  to  be 
of  the  same  type — vertical,  single-runner  units.  The  flow  in 
the  Pit  basin  is  remarkably  uniform;  the  seasonal  vai'iation 
on  Hat  Creek  at  No.  1,  for  example,  does  not  exceed  the  range 
of  450  to  600  sec-ft.  At  first  the  60,000-volt  transmission 
line  of  the  California-Oregon  Power  Company  is  to  be  used 
to  deliver  the  power  from  these  plants,  but  later  on  a  twxD- 
circuit,  220,000-volt  line  is  to  be  built  all  the  way  to  San 
Francisco. 


WASHINGTON   STATE   FILES   POWER   SITE 
TO  PROTECT  PRIORITY  RIGHTS 

What  is  believed  by  members  of  the  Reclamation  Board 
of  the  state  of  Washington  to  be  the  first  instance  on  record 
of  a  state  filing  on  a  power  site,  is  the  action  of  that  board 
in  notifying  the  federal  power  commission  of  its  pui-pose  to 
take  steps  to  protect  its  priority  rights  to  a  power  site  at 
Five  Mile  Rapids  on  the  Snake  River  in  that  state.  The 
board  has  expended  over  $10,000  in  investigating  the  site 
which,  it  declares,  will  be  most  serviceable  if  developed  in 
irrigating  60,000  acres  of  land  in  Franklin  and  40,000  acres 
in  Walla  Walla  county. 
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TRADE   NOTES 
Motor  Company  Opens  Western  Offices  — 

The  Electro  Dynamic  Com,pany  of  Bayonne,  New  Jersey, 
are  opening  offices  in  San  Francisco,  Los  Angeles,  Portland 
and  Seattle.  The  business  on  the  Pacific  Coast  and  in  Arizona 
and  Nevada  will  be  under  the  supervision  of  Coast  Equipment 
Company,  L.  A.  Somers,  managing  director.  The  Coast  Equip- 
ment Company  has  arranged  for  Messrs.  Conway  and  McCal- 
ley  to  handle  their  business  in  Oregon.  Offices  will  be  main- 
tained in  the  Lewis  Building,  Portland. 

New  Manager  of  Utah  Company  — 

John  J.  Crowe,  for  the  past  year  sales  manager  for  the 
Intermountain  Electric  Company,  has  resigned  to  become 
general  manager  of  the  Utah  Electric  &  Motor  Equipment 
Company. 

Previous  to  his  connection  with  the  Intermountain  Elec- 
tric Company,  Mr.  Crowe  was  for  six  years  a  machinery  sales- 
man with  the  Salt  Lake  Hardware  Company.  Before  that  he 
was  for  five  years  purchasing  agent  with  the  Capital  Electric 
Company  of  this  city. 

The  Utah  Electric  &  Motor  Equipment  Company  is  one 
of  the  most  completely  equipped  retail  stores  in  the  Inter- 
mountain west  for  the  sale  of  electrical  appliances,  supplies 
and  equipment  and  automobile  accessories  and  supplies. 

The  floor  space  occupied  by  this  Company  was  recently 
doubled  in  size,  and  other  changes  have  been  efl'ected  which 
provide  complete  facilities  for  sen'ing  the  company's  large 
trade. 

Change  in  Sales  Department  — 

The  St.  Louis  Electrical  Works  of  St.  Louis  announce 
that  they  have  added  to  their  staff  Mr.  J.  F.  Jones  as  sales 
manager.  J.  C.  Grindell,  former  Seattle  manager  of  this 
company,  is  now  in  St.  Louis  in  the  sales. department.  After 
conditions  improve  so  that  they  can  again  make  deliveries  in 
better  shape,  Mr.  Grindell  will  go  back  to  Seattle. 

Western  Distributors  — 

The  Estate  Stove  Company  have  recently  established 
connections  with  distiibutors  who  cover  western  territory  as 
follows:  Listenw^alter  &  Gough,  Inc.,  Los  Angeles,  Cal.,  dis- 
tributors for  lower  California  and  Arizona;  Alexander  and 
Lavenson  Electric  Supply  Company,  San  Francisco,  distribu- 
tors for  upper  California  and  Nevada,  and  North  Coast  Elec- 
tric Company,  Seattle,  Portland  and  Tacoma,  distributors  for 
Alaska,  Washington,  Oregon  and  northern  Idaho. 


Engineers  Unite 

The  last  "word  on  the  much  discussed  organization  of 
The  Federated  American  Engineering  Societies  is  given  in  a 
pamphlet  which  has  been  published  and  contributed  by  the 
McGraw-Hill  Company,  Inc.,  as  an  expression  of  its  interest 
in  this  forward  movement  among  engineers.  The  pamphlet 
consists  of  reprints  of  news  articles  and  editorials  from  the 
pages  of  the  publications  of  the  societies  and  the  engineering 
and  industrial  journals. 

Because  the  editor  of  each  journal  saw  the  recent 
Conference  at  Washington  through  his  own  eyes,  and  with 
reference  to  the  particular  field  of  engineering  which  his 
paper  covers,  the  interpretative  editorials  in  this  pamphlet 
taken  from  the' different  journals,  as  well  as  the  news  stories, 
give  a  cross  section  of  the  Organizing  Conference,  which  per- 
haps could  not  be  obtained  in  any  other  manner. 
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Novalux    Ornamental   iStreet    Lighting   Units 

"A  well  dressed  city,  like  a  well  dressed  man,  commands 
attention  and  respect,"  is  the  keynote  sentence  to  the  beauti- 
ful street  lighting  booklet  which  has  been  published  by  the 
General  Electric  Company.  Illustrations  of  the  many  artis- 
tically designed  lighting  units  fill  the  first  part  of  the  booklet 
while  the  latter  part  contains  views  of  city  sti-eets  now  using 
these  units. 

Proposed  Super-Power  Central  Station 

An  unusually  fascinating  booklet  is  the  result  of  re- 
prints of  the  articles  by  John  A.  Stevens  which  appeared  in 

the  May  25  and  June  1,  1920, 
issues  of  "Power."  Mr.  Stev- 
ens is  a  consulting  engineer 
for  power  plant  construction 
with  offices  in  Lowell,  Massa- 
chusetts. 

This  booklet  sets  forth 
in  an  interesting  manner  and 

The  sketch  of  the  proposed  super-      ^vith   the    aid   of   charts   and 
power     central     station.      This    ap- 
peared as  the  cover  illustration  of      diagrams,    the    proposed    de- 

the    recent    booklet    which    presents  .  , 

the  subject  with  all  its  fascinating  Sign  of  a  super-power  Sta- 
tion built  with  multiples  of 
30,000-kw.  units  up  to  a  total  capacity  of  100,000,  300,000  or 
even  500,000  kw.  Each  unit  consists  of  four  1,716-hp.  boilers, 
normal  rating,  served  by  one  stack  centrally  located,  and 
supplying  steam  to  one  30,000-kw.  turbine. 

It  is  planned  that  all  boiler  houses  will  be  separated 
from  their  turbine  1-oom.s  by  an  explosion  gap,  and  the  turbine 
rooms  are  separated  by  explosion  walls. 

The  reader  feels  that  he  is  getting  a  glimpse  well  into 
the  future  when  he  goes  on  to  read  of  the  main  operating 
room  which  is  to  be  located  at  the  top  of  this  super-structure, 
together  with  sleeping  quarters  for  the  men,  baths  and  show- 
ers, telephones,  searchlight,  alarm  whistles  and  wireless  ap- 
paratus. 

Self-Supporting  Chimneys  to  Withstand  Earthquake 

An  article  under  this  title,  by  C.  R.  Weymouth,  chief 
engineer,  Charles  C.  Moore  &  Company,  appears  in  the  March 
issue  of  Mechanical  Engineering,  the  journal  of  the  American 
Society  of  Mechanical  Engineers. 

This  article  is  noteworthy  because  of  its  discussion  of 
the  nature  of  stresses  on  chimneys  developed  by  seismic 
shocks,  because  of  its  presentation  of  the  theory  of  design  of 
chimneys  to  withstand  such  stresses  and  because  of  the  par- 
ticulars which  it  give's  regarding  chimneys  in  which  this 
theory  has  been  applied. 

The  author  summarizes  the  studies  of  the  Japanese  Im- 
perial Investigation  Committee  on  the  nature  of  the  stresses 
developed  in  chimneys  in  consequence  of  earthquakes  and 
further  examines  the  conclusions  of  this  committee  in  the 
light  of  data  on  chimney  failures  which  has  been  secured  from 
inspection  of  the  wrecks  caused  from  the  San  Francisco  earth- 
quake in  1906. 

An  advancement  to  the  theory  which  has  been  developed 
by  Professor  Omori,  chairman  of  the  Japanese  committee,  on 
the  design  of  chimneys  to  withstand  earthquakes,  is  presented. 
This  new  theory  assumes  that  the  chimney  should  not  be 
looked  upon  as  rigid  but  rather  as  a  body  oscillating  about 
the  center  of  percussion.  The  various  chimneys  where  this 
theory  has  been  applied  are  referred  to. 


The  cost  of  electricity  to  the  consumer  is  lower  in  the  West 
than  in  any  other  district  of  the  country. 

FORWARD  WESTERN  INDUSTRY! 


298 


JOURNAL    OF     ELECTRICITY 


[Vol.  45— No.  7 


NEW  ELECTRICAL  DEVELOPMENT 


3EE 


^e 


3td€ 


Be 


BS 


BE 


3HG 


(The  Northwest  is  actively  promoting  the  financial  interest  necessary  for  the  carrying  out  of 
its  new  construction  work.  In  the  Pacific  Central  District  improvements  in  water  supply  con- 
stitute an  important  question;  also  in  the  Southwest,  where  new  pumping  installations  and 
irrigation  developments  are  reported.  New  plans  for  extensive  water  storage  are  featured  in 
the  Inter-Mountain  news. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

BEND.  ORE. — The  plans  for  the  first  unit  of 
the  Bend  Water,  Light  &  Power  Company,  on 
Tumalo,  are  now  in  the  hands  of  the  state  engi- 
neer and  the  plant  will  be  in  shape  for  business 
by  the  latter  part  of  1921. 

SALEM.  ORE. — Ninety-one  permits  for  the 
appropriation  of  water  from  Oregon  streams, 
the  irrigation  of  3,129  acres  of  land,  and  three 
permits  for  the  construction  of  reservoirs  were 
issued  by  the  state  engineer  during  the  months 
of  June  and  July. 

MARSHFIELD,  ORE.  —  Work  on  the  new 
United  States  Navy  wireless  station  to  be  erect- 
ed on  the  north  side  of  CkK>s  Bay  is  to  be 
rushed.  This  station  is  to  be  operated  entirely 
independent  of  the  present  government  wireless 
station  now  in  operation  in  Marshfield,  and  is 
designed  for  the  express  puriwse  of  assisting 
mariners  when  they  lose  their  bearings. 

SEATTLE,  WASH. — A  moving  picture  theater 
of  fireproof  construction  which  will  rival  most 
of  the  Northwest's  finest  show  houses  will  be 
erected  at  once.  The  architecture  will  be  of 
the  modern  Italian  Renaissance  type  and  at- 
tractive flower  gardens  are  included  in  the  plans 
of  the  architect.  A  complete  heating  and  venti- 
lating plant  is  to  be  installed.  It  is  stated 
that  the  seating  capacity  will  be  1400  persons. 

SALEM,  ORE. — A  direct  appropriation  of 
$250,000  on  government  credit  in  an  equal 
amount  under  what  is  known  as  the  Smith- 
Fletcher  bill  now  pending  before  Congress  will 
be  sought  by  the  executive  committee  of  the 
Western  States  Reclamation  Association,  which 
met  in  Salt  Lake  City  recently,  according  to 
Percy  Cupper,  state  engineer,  who  attended  the 
conference. 

SALEM,  ORE. — Application  has  recently  been 
filed  with  the  state  engineer  requesting  state 
guarantee  of  interest  on  bonds  in  the  sum  of 
approximately  $250,000  voted  by  the  Talent  irri- 
gation district.  The  district  has  authorized 
bonds  amounting  to  more  than  $600,000.  but 
only  $250,000  of  the  securities  have  been  sold. 
The  application  will  .come  up  at  the  next  meet- 
ing   of    the   irrigation    securities    commission. 

9CIO.  ORE. — Work  is  being  pushed  on  'the 
new  $40,000  municipal  electric  plant.  A  large 
dam  is  being  constructed  to  hold  the  waters  of 
Thomas  Creek,  the  water  to  be  carried  one  mile 
through  a  flume  having  a  fall  of  68  feet  and 
developing  326  hp.  at  the  lowest  stage  of  the 
water.  The  power  generated  will  be  transmit- 
ted to  Scio  and  there  used  to  supply  the  light 
and  power  needs  of  the  city  and  to  operate  the 
water    plant. 

SEATTLE.  WASH.— The  completion  by  the 
city  architect  of  plans  and  specifications  for  the 
new  Cedar  Falls  power  house  designed  to  accom- 
modate the  necessary  machinery  to  develop  20,- 
000  additional  horsepower  marks  the  last  step 
preparatory  to  beginning  actual  construction 
work  on  this  much  needed  unit,  figured  to  cost 
$1,000,000.  Plans  will  be  presented  to  the  board 
of  public  works  for  approval  and  inasmuch  as 
the  board  members  have  been  kept  fully  advised 
as  to  progress  being  made  on  the  plans,  the  ap- 
proval  of  this  body  is  expected. 

SALEM.  ORE.— An  extensive  development  of 
power  on  the  south  fork  of  the  Coquille  river  is 
contemplated  by  M.  J.  Anderson,  of  Portland, 
and  his  application  for  a  permit  to  appropriate 


the  water  has  been  filed  with  the  state  engi- 
neer. The  construction  of  a  reservoir  for  the 
storage  of  18.700  acre-feet  of  water  and  a  tunnel 
and  a  pipe  line  about  three  miles  long  for  the 
appropriation  of  75  second-feet  of  water  under 
a  head  of  1556  feet,  which  will  develop  13,000 
theoretical  horsepower,  are  contemplated.  The 
cost  of  the  development  is  estimated  at  $750,000. 
PORTLAND,  ORE.— Charies  B.  Hall  of  Pros- 
ser,  Wash.,  was  a  Portland  visitor  for  the  pur- 
pose of  bringing  to  the  attention  of  the  Port- 
land Chamber  of  Commerce  plans  for  develop- 
ment of  a  big  irrigation  project  in  the  Horse 
Heaven  district  of  Washington.  The  appropria- 
tion of  water  for  the  system  is  from  the  flow 
of  the  Klickitat  river  on  its  headwaters  near 
Mount  Adams,  and  would  be  conveyed  to  the 
land  by  a  main  canal  125  miles  long.  The  esti- 
mated cost  for  the  entire  project  is  more  than 
$18,000,000,  which  it  is  proposed  to  raise  through 
the  sale  of  municipal  irrigation  district  bonds. 

THE  PACIFIC   CENTRAL   DISTRICT 

MANTECA,  CAL. — The  Manteca  water  works 
has  just  completed  another  well  which  will 
enable  the  installation  of  additional  machinery 
for   the   water   system   in  Manteca. 

SANTA  CRUZ,  CAL.— The  corporate  name  of 
the  Boulder  Creek  Electric  Light  and  Water 
Company  having  been  changed  to  Santa  Cruz 
County  Utilities  the  Railroad  Commission,  in  a 
supplemental  order,  changes  its  recent  order  per- 
mitting the  company  to  issue  bonds  and  stocks 
so  as  to  convey  the  authority  to  the  Santa  Cruz 
County    Utilities. 

COLUSA,  CAL.— Owners  of  9000  acres  of 
land  across  the  river  from  Colusa  have  com- 
pleted the  dredging  of  a  drainage  ditch  as  far 
as  the  Sacramento  river,  and  the  dredge  is  now 
making  its  way  back  to  the  north  end  of  the 
ditch,  where  a  two-mile  lateral  will  be  dug. 
The  project  was  established  by  the  Colusa  Delta 
Farms  and  other  owners  on  the  east  side. 

SANTA  CRUZ,  CAL. — An  option  has  been 
taken  on  16  acres  of  ground  for  a  reservoir  site 
near  Bay  Street,  on  the  brow  of  Escalona 
Heights.  The  cost  of  preparing  a  reservoir  for 
water  and  building  a  dam  will  be  $50,000.  The 
proposed  reservoir  will  impound  12,000,000  gal- 
lons of  water.  A  quarter  of  a  mile  of  pipe  will 
have  to  be  laid,  to  connect  with  Majors  Creek. 

VALLEJO.  CAL.— The  city  council  of  Vallejo 
took  the  final  step  prior  to  the  calling  of  a 
bond  election  for  $1,250,000  to  finance  the  Gor- 
don Valley  water  project  as  a  future  water 
supply  of  this  city,  when  it  instructed  City  En- 
gineer T.  D.  Kilkenny  to  prepare  fina'  plans 
and  cost  estimates  for  the  purchase  of  the  neces- 
sary rights-of-way  and  construction  of  the  sys- 
tem. 

SACRAMENTO,  CAL.— Sealed  bids  will  be  re- 
ceived up  to  11  a.m.  Sept.  30  for  furnishing 
transformers,  sluice  gates,  centrifugal  pumps, 
induction  motors,  intake  and  pumping  works, 
electric  crane  for  pumping  and  filtration  works. 
Bids  must  be  on  forms  from  H.  J,  Desmond, 
clerk.  A  certified  check  for  10  per  cent  is  re- 
quired. Sepai-ate  bids  will  be  received  on  vari- 
ous  segregated   parts   of  the   work. 

SAN  FRANCISCO.  CAL.— A  convention  -of 
radio  manufacturers,  the  initial  conference  of 
its  kind  on  this  coast,  will  be  held  in  San  Fran- 
cisco in   the   latter  part   of  October,   it  was  an- 


nounced by  the  San  Francisco  Radio  Club.  The 
three-days'  session  will  open  with  an  address 
over  a  radio  telephone  to  the  convention  hall. 
The  instrument  will  be  installed  by  the  De  For- 
rest Radio  Telephone  and  Telegraph  Company, 
under  the  supervision  of  R.  M.  Klein. 

OROVILLE,  CAL.— Directors  of  Honcut  Yuba 
irrigation  district  have  adopted  a  plan  to  take 
care  of  30,000  acres.  The  plans  will  now  go 
to  State  Engineer  McClure.  Later,  a  bond  elec- 
tion will  be  called.  The  total  cost  will  be  $1,- 
780,636.  The  flumes  will  be  of  metal  and  the 
syphons  and  weirs  of  reinforced  concrete.  A 
hydraulic  filled  dam  is  recommended  for  Virginia 
ranch  reservoir.  The  pumping  station  is  de- 
signed  for  a  capacity   of   300   second-feet. 

WILLOWS.  CAL.  —  A  committee  appointed 
jointly  by  the  Chamber  of  Commerce  and  the 
board  of  trustees  to  inquire  into  the  adequacy  of 
the  present  water  supply  has  asked  the  town 
trustees  to  employ  an  engineer  to  place  a  phys- 
ical valuation  on  the  water  plant  of  the  Pacific 
Gas  &  Electric  Company  with  a  view  of  acquir- 
ing it  as  a  basis  for  a  municipal  water  plant. 

CORCORAN,  CAL.— Sealed  bids  will  be  re- 
ceived until  10  a.m.  September  18  for  construc- 
tion of  canals,  ditches,  etc.,  in  the  Corcoran 
irrigation   district. 

STOCKTON,  CAL.— Issuance  of  bonds  to  the 
amount  of  $3,004,396  for  a  municipal  water 
supply  system  and  flood  protection  for  Stockton 
is  recommended  in  a  report  submitted  to  the 
city  council  by  Fred  H.  Tibbetts,  consulting 
engineer  retained  by  the  city  to  investigate 
sources  of  water  supply  for  the  city  of  Stock- 
ton. The  report  covers  a  survey  of  the  Cali- 
veras  flood  control  project  and  embodies  as  an 
appendix  a  previous  report  by  Tibbetts  on  the 
water  system  of  the  Pacific  Gas  &  Electric  Com- 
pany, which  supplies  Stockton. 

BAY  POINT,  CAL.— The  Bay  Point  Light  & 
Power  Company  was  given  an  increase  in  rates 
for  electric  service  approximating  25  per  cent  by 
the  Railroad  Commission  on  Aug.  24.  In  its 
application  for  an  increase  in  rates,  the  com- 
pany requested  the  Commission  to  allow  it  to 
charge  the  same  rates  that  the  Great  Western 
Power  Company  and  the  Pacific  Gas  &  Electric 
Company  charge  in  adjacent  territory.  The 
applicant  purchases  current  from  the  Great 
Western  Power  Company  and  operates  a  distrib- 
uting system  in  the  towns  of  Bay  Point  and 
Clyde  and  adjacent  territory,  serving  in  excess 
of  400  consumers.  The  gross  operating  revenue 
increased  from  7,540  in  1917  to  919,223  in  1919, 
during  which  time  niany  new  industries  located 
at  Bay  Point,  among  them  being  the  Pacific 
Coast  Shipbuilding  Company.  Fixed  capital  in- 
creased from  28,955  to  038,961  in  the  same  time. 
It  is  estimated  by  the  Bay  Point  Company  that 
the  increased  i)ower  charges  for  1920  would  ap- 
proximate $3,000,  due  to  the  15  per  cent  sur- 
charge that  the  Commission  granted  the  Great 
Western  Power  Company  on  July  10.  The  order 
of  the  Commission  states  that  it  finds  the  exist- 
ing rates  of  the  company  unjust,  unreasonable 
and  inadequate  so  far  as  they  differ  from  rates 
and  surcharges  hereafter  to  be  charged,  which 
the  Commission  finds  to  be  just  and  reasonable 
rates.  Besides  bringing  the  regular  rates  up  to 
the  same  as  charged  by  the  larger  companies, 
a  surcharge  of  15  per  cent  is  to  be  added.  This 
surcharge  is  to  be  in  effect  until  May  24,   1921. 
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THE  PACIFIC  SOUTHWEST 

LA  VERNE,  CAL. — ^Hanawalt  Bros,  have  been 
awarded  the  contract  for  building  the  reservoir 
at  Monrovia,  at  $17,500,  also  the  contract  for 
the  construction  of  the  reservoir  at  Arcadia. 

ST.  JOHNS,  ARIZ.— Contracts  for  about  16 
miles  of  canal  extension  work  for  the  Lyman 
Water  Company  have  been  let  to  local  parties 
for  approximately  $112,000.  There  were  many 
bidders  on  the  work,  which  was  divided  into 
sections. 

PHOENIX,  ARIZ.— City  Manager  Thompson 
has  placed  before  the  city  council  a  proposal  for 
the  popular  election  to  authorize  $1,000,000  in 
bonds  for  improvements  and  extensions  of  water, 
fire,  sewer  and  park  systems,  and  additions  to 
the  city  hall,  new  jail,  and  paving. 

ARLINGTON,  CAL.— Work  has  been  com- 
menced by  the  Twin  Buttes  Water  Company  on 
laying  a  pipe  line  from  West  Riverside  canal 
to  carry  300  inches  of  irrigating  water  to  La 
Sierra  Heights  section.  This  is  the  first  unit  of 
the  $60,000  irrigation  system  to  be  added  to 
the  Twin  Buttes  holdings. 

SANTA  ANA,  CAL.— C.  E.  Treat,  president 
and  manager  of  the  T  &  W  Manufacturing  Co., 
is  laying  plans  for  the  construction  of  a  factory 
in  Los  Angeles  to  cost  about  $35,000.  The  site 
has  not  as  yet  been  decided  upon.  Treat  is  the 
inventor  of  an  adjustable  electric  plug  known 
as  the  T  &  W  Universal  Plug.  His  company  is 
incorporated   and   capitalized   for   $160,000. 

RIVERSIDE,  CAL.  —  Engineer  Lee  Nafzgar 
has  submitted  tentative  plans  for  the  installa- 
tion of  a  pumping  plant  to  supply  water  for 
Rubidoux  reservoir  at  a  minimum  cost  of 
$67,671,  which  provides  for  the  installation  of  a 
first-class  plant  of  two  units,  with  two  turbine 
pumps  capable  of  developing  300  inches,  and  for 
the  laying  of  10-in.  pipe  to  the  reservoir  at 
Mt.    Rubidoux. 

LOS  ANGELES,  CAL.— A  survey  of  dam  sites 
and  canal  lines,  planned  in  the  big  scheme  of 
harnessing  the  mountain  floods  of  the  Colorado 
river  to  provide  water  for  irrigation  of  more 
than  2,000,000  acres  of  land,  has  actually  com- 
menced, as  announced  by  W.  W.  Schlecht,  who 
is  managing  the  survey  of  the  U.  S.  Reclama- 
tion Service.  Mr.  Schlecht  has  left  for  Boulder 
Canyon  reservoir  site  to  undertake  preparations 
for  this   engineering   feat. 

LOS  ANGELES,  CAL.— The  directors  of  Van 
Nuys  board  of  trade  have  conferred  with  the 
Supei-visors  and  an  agreement  has  been  reached 
whereby  the  location  of  the  Hutchins  Dam  in 
Paroima  Canyon  was  moved  to  the  Narrows, 
about  two  miles  below  the  Hutchins  farm.  In 
the  bond  issue  for  flood  control,  $359,000  was 
provided  for  dam  construction.  The  dam  at  the 
new  location  will  be  350  ft.  high  and  600  ft. 
across  the  top,  and  will  impound  9,800  acre-ft. 
of  water. 

LOS  ANGELES,  CAL.  —  Ross  Construction 
Company  of  Sacramento  and  Los  Angeles  was 
the  only  bidder,  at  a  total  of  about  $81,224.80, 
for  constructing  the  Live  Oak  Canyon  concrete 
dam  about  three  miles  northeast  of  LaVerne  for 
the  Los  Angeles  County  Flood  Control  District. 
The  dam  as  planned  is  to  be  a  simple  arch  type 
about  260  ft.  long  on  top,  86  ft.  high  above 
bedrock,  47  ft.  thick  at  base  and  6  ft.  thick  at 
top.  It  will  have  a  20-ft.  wide  spillway  and 
36-in.  pipe  sluiceway,  and  will  impound  about 
350   acre-ft.    of   water. 

LOS  ANGELES,  CAL.— An  order  by  the  Rail- 
road Commission  authorizes  the  Southern  Cali- 
fornia Edison  Company  to  issue,  on  or  before 
December  31,  1920,  $438,000  face  value  of  its 
general  and  refunding  mortgage  6  per  cent  26- 
year  gold  bonds  of  the  series  of  1919.  The  bonds 
or  the  proceeds  are  to  be  used  to  pay  or  refund 
bonds  issued  by  the  Edison  Electric  Company 
of  Los  Angeles,  the  issue  having  been  made 
necessary  by  the  recent  sale  by  the  Southern 
California  Edison  of  certain  of  its  electric  hold- 
ings to  the  city  of  Pasadena. 


OWENSMOUTH,  CAL.— An  extension  of  the 
Pacific  Electric  line  from  Owensmouth  to  Chats- 
worth  is  contemplated. 

THE  INTER-MOUNTAIN  DISTRICT 

RUPERT,  IDA,— The  light  and  power  system 
has  been  cut  over  to  a  new  connection  at  the 
transformers  and  substation.  The  delta  con- 
nection now  in  use  does  away  with  grounded 
wires  and  is  more  efficient  than  the  former  dis- 
tributing- system. 

LOGAN,  UTAH.— Plans  are  under  way  for 
the  drainage  of  100,000  acres  of  land  between 
Wellsville,  Cache  county,  and  the  northern  boun- 
dary of  the  state  of  Utah,  according  to  R.  A. 
Hart,  in  charge  of  the  western  federal  drainage 
investigations. 

DELTA,  UTAH.— The  Deseret  Power  Company 
has  filed  articles  of  incorporation  with  the  sec- 
retary of  state  of  Utah.  Its  capital  is  $200,000. 
divided  into  shares  of  $1  each.  H.  G.  Maxfield 
is  president ;  Marcus  Skeen,  vice-president ;  E.  W. 
Jeffery,   secretary  and  treasurer. 

MILES  CITY,  MONT.— A  $500,000  corporation 
to  irrigate  75,000  acres  of  land  between  Glen- 
dive  and  Forsyth,  and  deal  in  land  and  generate 
ix)wer  for  general  purposes,  but  especially  for 
cariTing  out  the  irrigation  plan,  is  being  pro- 
moted by  the  Yellowstone  Irrigation  Company. 

EUREKA.  UTAH.— The  North  Standard  Min- 
ing Company  is  installing  a  new  electric  motor, 
which  is  much  larger  than  the  one  formerly  in 
use,  and  which  will  be  large  enough  to  carry 
the  shaft  down  to  any  depth.  Just  as  soon 
as  this  new  motor  is  installed,  the  operation  of 
sinking  the  shaft  will  be  pushed  rapidly. 

LOGAN,  UTAH. — The  irrigation  and  drainage 
department  of  the  Utah  Agricultural  College 
is  enlarging  its  facilities.  A  new  laboratory 
will  be  put  into  use  for  the  first  time  this  fall, 
which  is  designed  to  study  soil  and  water  in 
relation  to  irrigation  projects,  with  special  at- 
tention paid  to  the  rate  of  movement  of  water 
through   soils  of   different  textures. 

OGDEN,  UTAH. — Fifteen  canning  factories  of 
northern  Utah,  practically  all  of  which  are  op- 
erated electrically,  have  started  operations  for 
the  fall  canning  season.  About  twenty  other 
plants,  located  in  other  parts  of  the  state,  have 
also  completed  plans  for  opening  their  fall 
season  of  operations,  and  will  all  begin  opera- 
tions during  the   early  part  of  September. 

BRIGHAM,  UTAH.— Brigham  City  has  voted 
a  $200,000  bond  issue  for  the  rebuilding  and  en- 
larging of  the  municipal  i>ower  plant  in  Box- 
elder  Canyon,  at  a  special  election  held  August 
31st.  The  present  capacity  of  the  municipal 
plant  is  between  300  and  400  horsepower.  It 
will  be  increased  to  100  horsepower.  Work  will 
begin  on  the  plant  as  soon  as  the  bonds  are  sold. 

BOISE,  IDA. — Jensen  and  Von  Herberg,  own- 
ers of  moving  picture  theaters  in  Oregon,  Wash- 
ington, Idaho  and  Montana,  and  the  Independ- 
ent Booking  Company  are  investigating  the  pos- 
sibilities of  establishing  a  moving  picture  thea- 
ter at  Boise  to  cost  approximately  $600,000. 
The  plans  for  the  proposed  theater  call  for  a 
modern  and  entirely  new  type  of  moving  picture 
theater   construction. 

MALAD,  IDA. — A  case  that  will  be  watched 
with  interest  by  the  people  of  Idaho  has  just 
been  filed  with  the  public  utilities  commission  of 
Idaho.  The  Nez  Perce  Telephone  Company  of 
this  place  alleges  that  the  Grangerville  Electric 
Company  has  constructed  five  miles  of  electric 
lines  parallel  to  the  telephone  company's  line, 
and  in  such  pi-oximity  as  to  render  the  telephone 
company's  lines  worthless  on  account  of  induc- 
tive interference.  The  telephone  company  asks 
the  commission  to  order  the  removal  of  the 
electric    power   line. 

SALT  LAKE  CITY,  UTAH.— Upon  his  return 
from  the  League  of  the  Southwest  conference  in 
Denver  recently,  Governor  Simon  Bamberger 
told  of  a  plan  outlined  by  Arthur  Powell  Davis, 
director  general  of  the  United  States  Reclama- 


tion Service,  which  comprehends  the  building  of 
a  dam  in  Boulder  canyon  where  an  immense 
quantity  of  water  can  be  stored.  This  would 
cost  about  $20,000,000  and  would  be  the  largest 
dam  in  the  world.  Its  capacity  would  be  240,- 
000,000  acre-feet  of  water.  It  would  take  care 
of  10,000,000  acre-ft.  of  silt  which  are  annually 
brought  down  the  Colorado.  The  storing  of  such 
immense  quantities  of  water  would  develop  great 
water-power  energy,  that  near  Green  river  pro- 
ducing about  290,000  horsepower.  This  in  a  few 
years,  according  to  Mr.  Davis,  would  become 
more  important  than  the  water  impounded.  It 
was  estimated  that  the  Colorddo  produces 
2,666,000  horsepower,  now  unused. 

PROVO,  UTAH.— Preliminary  plans  have  been 
launched  for  the  formation  of  a  new  irrigation 
district  in  Utah  county,  and  according  to  the 
declaration  of  those  back  of  the  project,  a  large 
area  of  fertile  land  will  be  made  available  for 
agricultural  purposes.  The  project  is  to  be 
known  as  the  Santaquin  irrigation  district,  and 
it  is  proposed  to  secure  the  required  water  sup- 
ply from  the  Strawberry  Valley  project  and 
Summit  Creek.  A  petition  has  been  prepared  to 
Governor  Bamberger,  requesting  him  to  petition 
the  county  commissioners  of  Utah  county  to  list 
the  land  to  be  included  in  the  district,  and  to 
make  required  land  and  water  allotments.  In 
the  event  of  favorable  action  by  the  commis- 
sioners of  Utah  county  on  the  petition  to  be 
submitted  by  Governor  Bamberger,  an  accurate 
survey  of  the  district  will  be  made  and  the 
proposition  will  be  referred  to  the  voters  of 
the  district  for  approval. 

BOISE,  IDA. — The  government  has  entered 
into  a  contract  with  the  Emmett  irrigation  dis- 
trict whereby  the  district  can  build  a  diversion 
dam  at  a  point  known  as  the  Black  canyon  of 
the  Payette  river,  six  miles  northeast  of  Emmett. 
The  closing  of  this  deal  is  a  matter  of  great 
importance,  not  only  to  the  Emmett  district,  but 
also  to  Boise,  Caldwell,  Nampa  and  every  town 
in  the  Boise  valley,  as  well  as  eastern  Oregon. 
It  is  the  first  important  step  taken  by  the  gov- 
ernment toward  the  development  of  the  Black 
canyon  irrigation  district,  comprising  90,000 
acres  of  land.  The  proposed  dam  will  be  90 
feet  high,  300  feet  long  and  have  a  700-ft.  spill- 
way. In  the  contract  entered  into  the  govern- 
ment reserves  the  right  to  use  the  dam  to  divert 
water  from  the  Payette  river  to  the  district  at 
any  time  either  by  the  government  or  the  Black 
canyon  district  or  by  both.  The  government 
agrees  to  pay  its  proportionate  share  of  the 
cost  of  construction.  Half  of  the  land  in  the 
district  can  be  irrigated  by  pumping  and  half 
by   gravity. 

POCATELLO,  IDA.— The  most  important  irri- 
gation venture  is  being  talked  of  at  Hailey. 
Diversion  of  the  waters  of  Alturas  lake  and 
upper  Salmon  river  into  Big  "Wood  river  to 
assure  a  more  steady  supply  for  irrigation  pur- 
poses is  discussed.  The  work  is  being  backed 
by  the  Idaho  Development  and  Exploitation 
Company.  The  company  proposes  to  construct 
a  dam  across  the  lower  end  of  Alturas  lake, 
thereby  utilizing  one  of  the  largest  natural  res- 
ervoirs in  the  country.  This  water  will  not  be 
needed  until  the  last  of  July.  1921.  From  Al- 
turas lake  the  company  plans  to  construct  a 
canal  to  the  Salmon  river,  picking  up  the  waters 
of  smaller  creeks  on  the  way.  When  this  canal 
reaches  Salmon  river  it  is  planned  to  tunnel 
sti-aight  through  the  mountain  and  empty  the 
water  out  into  the  headwaters  of  Wood  river. 
Should  this  plan  be  perfected  large  reservoirs 
will  be  installed  at  intervals  along  the  river  to 
store  the  supply  until  it  is  needed.  The  construc- 
tion of  such  a  system  of  supply  will  prove  to  be 
a  great  asset  to  the  country  dependent  upon 
Wood  river  for  its  supply,  and  the  majority  of 
the  people  in  that  section  are  in  sympathy  with 
the  movement.  No  further  steps  will  be  taken 
in  the  project  until  a  report  is  received  from 
the   engineers   who    are   investigating   it. 


300 


JOURNAL    OF     ELECTRICITY 


[Vol.  45— No.  6 


Apropos  of  some  bright  discoveries  about  misleading  term^s 
that  we  published  a  short  time  ago,  someone  else  has  got 
delirious  on  the  subject  and  contributes  the  following: 

"Monkey-wrenches  are  neither  made  by  or  of  monkeys,  and 
ottar  of  roses  is  not  extracted  from  the  otter.  Poles  are  not 
made  by  pole-cats  or  badges  by  the  badger. 

"A  lathe  chuck  is  a  contrivance  fixed  to  the  mandrel  to  hold 
the  wood — it  is  not  a  wood-chuck.  A  wood-chuck  is  a  ground- 
hog, which  is  not  a  hog  and  is  not  ground — ground  hog  is 
sausage.  And  a  lathe  mandrel  is  not  a  monkey,  though  a 
mandrill  is. 

"Angel-food  is  eaten  by  everybody.  There  are  no  sponges  in 
sponge-cake,  and  the  eating  of  lady-fingers  does  not  imply 
cannibalism  any  more  than  taking  a  buggy  ride  implies  what 
it  might  if  everyone  were  always  literal. 

"Chicken-pox  has  nothing  to  do  with  chickens,  neither  has 
egg-plant — nor  a  cocktail. 

"A  horse-chestnut  is  as  far  removed  from  horses  as  a  saw- 
horse,  clothes-horse,  or  a  horse-radish.  A  horse-chestnut  is 
a  nut,  so  is  the  thing  that  goes  with  a  bolt,  so  is  a  doughnut. 

"Sweetbreads  are  neither  sweet  nor  bread. 

"Walnuts  grow  on  trees,  not  on  walls. 

"Chess-men  are  not  men.  There  is  no  soda  in  soda-water. 
Wax-beans  are  not  wax.  Highballs  do  not  roll  about,  and 
biographies  are  not  written  by  biographs. 

"Catgut  is  no  more  feline  than  pussy-willow,  or  cat-tails,  and 
fire-dogs  are  andirons  and  are  made  frequently  of  brass,  and 
a  copper  is  a  policeman  or  a  bull,  but  an  Irish  policeman  is 
not  an  Irish  bull. 

"Whiffle-trees,  boot-trees,  hall-trees  and  family  trees  are  as 
out  of  place  in  the  woods  as  a  railway-frog,  a  fish-plate,  a 
fish  stoi-y,  a  mackerel  sky  or  a  crabapple  in  the  water." 

Personally,  we  think  this  has  gone  far  enough.  We've 
reached  the  stage  where  we  spend  all  our  spare  time  thinking 
of  things  like  this. 

*       *       * 

Lucidity  always  appeals  to  us,  which  accounts  for  our  repro- 
ducing the  folloTOng  from  the  San  Francisco  Chronicle, — 
part  of  a  letter  inspired  by  an  article  on  sun  spots: — 

Permit  me  also  to  refer  to  the  moon  rays,  noctuary  invisible  to  the  nailed 
eye,  on  account  of  the  supreme  volatileness  of  their  illipticity.  These  rays 
also  greatly  influence  the  nocturnal  evolution  of  the  earth  and  its  fructi- 
fication after  it  returns  to  its  epi-zoroastric  revolutions  or  normal  position. 
The  elligation  of  the  surface  of  the  earth  is  of  a  quasi  non-perceptible 
displacement  on  account  of  the  continual  cosmogony  deviation  of  its  axis 
during  the  daylight  period,  the  moon's  eerestonic  rays  at  night  correct  this. 
The  moon  reacts  or  counter-balances  the  elucidal  attraction  or  drawing 
power  of  the  sun  during  the  day,  for  she  retaliates,  if  I  may  use  the  ex- 
pression, upon  the  effects  of  the  attributal  sun  ixiwer  or  upon  the  effects 
of  the  zoroastric  nebula,  engendered  through  the  variegated  sunbeams, 
occasioned  by  the  sun  spots.  The  moon  is  of  super  influence  and  shows 
this  through  a  thorough  study  of  its  translucence  course.  Excuse  this 
rather  dry  explanation,  but  the  initiated  will   clearly  comprehend. 


The  only  way  to  get  rid  of  temptation  is  to  yield  to  it,  said 
some  one  who  had  evidently  attended  summer  sales.  Anyone 
who  has  ever  bought  two  tooth  brushes  because  they  were 
fifty  cents  each  and  two  for  ninety-five  cents  will  appreciate 
the  following  plaintive  ballad  by  a  victim  of  the  bargain 
habit. 

A  SONG  OF  SUMMER  SALES 

There's   a  crowd  of   people  giving 

Hints  about  the  cost  of  living. 

There's  advice  on  sandwich  boards  and  office  doors ; 

There's   a  car  card  that  implores  you 

To  invest  the  cash  that  bores  you 

And  "the  Joy  of  Clipping  Coupons  ^vill  be  yours." 

But   though   everything   is   double 

And  a  dollar's  but  a  bubble. 

And    I'm    swamped   with    pamphlets   advertising   thrift, 

While  the  summer   sales  are  calling 

I'm    continually   falling 

At  the  counters  where  the  bargain-hunters  drift. 

I've  bought   presents   for  my   cousins. 

And  engagement  gifts  by  dozens 

For  the  couples  who  have  just  been  introduced ; 

I've  bought  towels  and  nutmeg  graters 

And   electric   percolators 

And   anything  that's  ten-per-cent  reduced. 

When   the   summer   sales   are   ended 

And  my  final  dime's  expended 

And  the  stores  display  their  'newest  autumn  line' 

A   thrift   stamp   I   shall   borrow 

To  dispel   my  summer  sorrow. 

And  the  Joy  of  Clipping  Coupons  will  be  mine. 


The  H.  C.  L.  does  not  seem  to  be  affecting  some  people.    The 

other  day  we  saw  a  newspaper  heading  which  read: 

"$3600   SUIT   IN   MOTOR   CYCLE   ACCIDENT" 
We  don't  pay  that  for  our  dress  suit  even  now,  and  if  we  did 
we  should  use  an  old. one  for  motor  cycling. 


A  discussion  on  home  lighting  was  recently  reported  in  part 
as  follows: 

One  of  the  members  spoke  of  the  air  of  coziness  given  to  a  room  by  a 
portable  lamp  and  added,  "I  have  in  mind  a  room  of  about  16  by  40 
which  was  used  by  three  people.  With  ceiling  lights  turned  on,  we  were 
lost  in  the  place.  If  we  wanted  to  play  cards  in  the  corner  we  used  a 
wall  bracket  and  portable  standard.  One  other  interesting  point  for  con- 
venience, all  of  the  wall  switches  instead  of  being  inside  the  room  were 
outside  the  room  and  on  the  same  side  of  the  door  as  the  door  knob.  If 
you  went  into  the  bathroom,  you  turned  on  the  light  before  you  went  in. 
This    scheme   worked    out    very    satisfactorily." 

That  is  all  very  nice  with  the  exception  of  the  location  of  the 
switches.  Evidently  the  speaker  is  an  only  child,  but  as  for 
us  we  have  a  small  brother  who  long  ago  discovered  the 
infinite  possibilities  of  a  switch  located  outside  a  bathroom 
door,  when  the  bather  within  has  just  lost  the  soap. 


Unnecessary  frankness  seems  to  characterize  some  modem 
advertising.  A  recent  export  advertisement  in  a  trade  paper 
reads : 

"CEYLON    SKINS   AND    HIDES" 
If  we  did  that  we'd  keep  it  dark. 


A  new  item  has  been  added  to  the  Ancient  Compilation  of 
Useless  Statistics.  We  read  that  "the  streets  of  Greater  New 
York,  if  extended  in  one  continuous  line,  would  reach  almost 
across  the  American  continent."  Some  day  we  are  planning 
to  get  out  a  book  of  useless  statistics,  but  there  are  still  a 
number  of  items  lacking  in  our  data.  We  should  like  to  know 
how  many  matches  placed  end  to  end  would  reach  from  here 
to  Mars;  how  many  times  around  the  earth  the  world's  supply 
of  shoe  laces  would  reach;  how  many  thumb  tacks  could  be 
made  of  the  metal  in  a  battleship,  and  how  long  it  would 
take  the  average  mackerel  to  s\vim  from  the  North  to  the 
South  pole.  If  anyone  has  already  worked  these  out — and 
from  all  indications  it  is  highly  probable — we  should  be  ex- 
tremely glad  to  have  them  for  our  collection. 
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The  best  iron  made 


Always  ready  for  use.  No  delayed  iron- 
ings with  THIS  iron  —  no  troublesome 
repairs  to  bother  with.  Its  sturdy  con- 
struction assures  years  of  uninterrupted 
service.  Of  course  it  costs  a  little  more 
at  first,  but  is  cheaper  in  the  end. 


Manufactured  by 

American   Ellectrical   Heater   Company,   Oetroit. 

Makers  of  a  Complete  Line  of  Electric  Heating  Devices, 
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The  Great  Northwest  Visualizes  a  New  Adventure  in  Co-operation 

The  fact  that  the  three  commonwealths  of  California,  Oregon  and  Washington  hold  within 
their  boundaries  practically  50  per  cent  of  the  undeveloped  water  powers  of  the  nation 
lends  added  significance  to  the  recent  activities  at  the  Spokane  Convention  of  the  North- 
west Electric  Light  and  Power  Association,  where  central  station  men,  contractor  dealers, 
jobbers  and  manufacturers  unanimously  decided  to  establish  a  Cooperative  League  in 
Washington  and  Oregon  similar  to  that  now  in  operation  in  California.  The  power  lines 
that  traverse  this  vast  district  of  our  nation  as  shown  above;  the  adventure  and  daring 
evinced  in  the  accomplishment  of  the  first  trans-continental  steam  railroad  electrification; 
and  the  industrial  activity  indicated  by  the  fact  that  25  per  cent  of  the  lumber  production 
of  the  nation  to-day  comes  from  these  two  commonwealths,  lead  us  to  the  conviction  that 
once  again  the  electrical  industry  is  about  to  chronicle  new  and  important  advances  in  co- 
operative achievement. 
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A  CALL  for  the  PRINCIPALS 


THE  public  utility  has  been  proud  to  proclaim 
its  position  as  a  public  servant.  In  the  intri- 
cacies of  rate  regulation  and  the  issuing  of 
securities  in  financing,  the  public  utility  commis- 
sion nominally  represents  the  public  and  adjudi- 
cates between  the  public  and  the  utility.  This  is 
only  an  artificial  distinction,  however.  With 
every  action  governed  by  public  supervision  and 
its  entire  existence  predicated  upon  the  degree 
to  which  it  meets  public  needs,  the  public  utility 
is  as  essentially  a  servant  of  the  public  as  the 
commission  itself. 

With  this  broad  definition  and  program  of  service, 
it  is  essential  that  all  branches  of  power  company 
activity  stand  out  in  the  open  with  every  oppor- 
tunity for  public  inspection,  'welcoming  publicity 
as  public  officials  should  welcome  it  who  are  re- 
sponsible to  the  voters  of  the  community.  In 
general,  this  policy  has  been  recognized  by  the 
power  companies  of  the  West  and  relations  be- 
tween these  utilities  and  their  respective  districts 
are  those  of  mutual  respect.  There  is,  however, 
one  step  farther  to  go.  It  is  time  that  the  finan- 
cial interests  which  control  the  business  affairs 
of  public  utility  companies  should  stand  forward 
with  the  same  frankness  as  the  managerial 
department. 

The  public  is  an  investor  in  public  utility  securi- 
ties; it  is  beginning  to  recognize  that  its  welfare 
is  dependent  upon  these  electrical  servants  of  its 
industry — and  it  is  far  from  indifferent  as  to  who 
shall  have  the  direction  of  these  elements  in  its 


prosperity.  The  directorate  of  public  utility  com- 
panies have  too  often  stood  in  the  background, 
holding  nteetings  and  determining  policies  behind 
closed  doors  and  asking  for  public  interest  only 
when  they  have  something  to  gain.  The  spirit  in 
which  the  electrical  industry  is  meeting  the  public 
today  is  on  the  whole  one  of  the  most  broad- 
minded  public  service — a  fact  which  is  rightly  its 
best  guarantee  of  public  favor  and  of  permanent 
prosperity.  The  time  has  come  to  recognize  that 
the  director  of  a  public  utility  should  be  not 
merely  a  good  business  man — ^he  should  be  a  man 
of  broad  public  viewpoint,  a  fit  exponent  of  the 
fundamental  policies  of  his  industry. 

Let  the  shoe  pinch  where  it  may.  The  Journal 
of  Electricity  is  proud  to  boast  of  utility  activity 
throughout  the  West  as  of  the  highest  order. 
Institute  activities,  N.  E.  L.  A.  organizations,  and 
associations  designed  to  promote  service  to  the 
public  need  constantly  that  stimulus  'which  en- 
couragement at  meetings  by  the  presence  of  the 
principals  themselves  can  alone  give.  Certain 
chief  executives  and  a  few  of  the  directorate  of 
these  utilities  have  through  untiring  effort  made 
the  West  stand  out  today  as  foremost  in  the 
nation  in  activities  of  this  nature.  The  results 
speak  for  themselves. 

But  where  are  the  others?  The  public  in  its  day 
of  reckoning  will  take  cognizance  of  this  status 
of  affairs,  as  surely  as  it  takes  all  other  factors 
into  account  in  its  appraisal  of  its  public  utilities 
and  their  service. 


■Illllll 


■111 


While  there  have  been  in  the  past  conventions 
of  the  Northwest  Electric  Light  and  Povi^er  Associa- 
tion more  largely   attended,   a 
The  Northwest        more  lavish  outlay  of  entertain- 
Association  ment  and  perhaps  a  more  bril- 

liant array  of  central  station 
talent  represented  on  the  program,  it  is,  neverthe- 
less, unquestionably  true  that  the  work  of  the 
Thirteenth  Annual  Convention  of  the  Association  in 
session  during  the  past  semi-monthly  period  at  Spo- 
kane, Washington,  will  go  down  in  history  as  one  of 
the  gi-eatest  accomplishments  in  the  eventful  years 
of  the  Association's  history.  Not  only  were  tech- 
nical problems  of  highest  value  to  the  industry  in  the 
Northwest  brought  out  in  papers  and  discussions; 
not  only  was  the  message  of  the  industry  presented 
in  concise,  tabulated  form  on  charts  to  members 
present  at  the  sessions,  and  carried  in  public 
lectures  to  the  citizens  of  Spokane ;  but,  more  impor- 
tant than  any  other  feature,  the  decision  was  made 


by  this  convention  to  undertake  a  Cooperative  Cam- 
paign similar  to  the  one  now  in  such  successful 
operation  in  California,  on  a  basis  that  precludes  any 
possibility  of  doubt  in  the  hearts  of  its  supporters 
as  to  its  ultimate  outcome  and  triumphant  success. 
Unquestionably  this  definite  action  taken  by  the 
Northwest  Electric  Light  and  Power  Association 
setting  in  motion  the  cooperative  movement  which 
is  to  be  knov^^l  as  the  Northwest  Electrical  League 
is  the  most  important  step  to  be  recorded  by  the 
electrical  industry  of  the  West  in  recent  months. 
The  action  is  well  considered,  coming  as  the  result  of 
a  year's  investigation,  and  is  unanimously  supported 
by   contractor-dealers,   jobbers,   manufacturers   and 

J  .  B.  FISKEN,  consulting  engineer,  Washington  Water  Power 
Company  — 

"The  clouds  which  have  obscured  the  electrical  industry 
during  the  past  year  have  most  of  them  a  silver  lining  and 
the  silver  lining  is  beginning  to  show." 

— Northwest  Electric  Light  and  Power  Association. 
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power  men  alike.  The  new  campaign  is  inaugurated 
at  a  time  when  the  need  for  power  company  finan- 
cing, as  well  as  a  growing  interest  on  the  part  of  the 
public  in  electrical  comforts,  make  a  concerted 
appeal  for  a  better  relationship  between  the  cus- 
tomer and  the  electrical  industry  most  timely. 

The  committee  in  presenting  this  plan  have 
taken  a  stand  for  "merchandising  at  a  profit"  both 
on  the  part  of  the  power  company  as  well  as  the 
contractor-dealer.  They  stand  for  strengthening  the 
contractor-dealer  association  by  bringing  in  all  retail 
elements  and  for  a  reciprocal  plan  of  education  which 
shall  put  new  constructive  ideas  into  immediate 
practice.  As  a  result  of  these  progressive  policies, 
it  is  expected  that  the  income  to  all  branches  of  the 
industry  will  be  definitely  increased  at  the  same  time 
that  the  public  is  better  served.  In  addition,  the 
new  league  will  act  as  the  legislative  and  political 
guardian  of  electrical  interests,  and  more  than  all 
else  it  will  bring  about  a  mutual  understanding  and 
serve  as  the  practical  expression  of  a  fixed  policy 
toward  high  standards  in  inter-industry  relation- 
ships as  well  as  toward  the  public. 

The  actual  formation  of  a  permanent  committee 
and  the  details  of  financing  are  in  the  hands  of  the 
new  executive  committee  of  the  Northwest  Associa- 
tion, but  the  unanimous  support  already  pledged  by 
all  branches  concerned  makes  this  merely  a  matter 
of  detail  in  organization.  The  Northwest  Electrical 
Service  League  is  already  in  action. 


Economies  in 
Arizona  and 
New  Mexico 


Electricity  is  seldom  thought  of  as  a  by-product, 
but  in  the  mines  and  mills  of  Arizona  and  New  Mex- 
ico this  is  the  fact.  A  large 
amount  of  the  power  generated 
in  these  states  comes  from  utiliz- 
ing the  waste  heat  from  the  re- 
verberatory  furnaces  used  to  reduce  the  low  grade 
ores  of  that  district.  These  huge  furnaces  are  fired 
by  Mexican  oil  or  powdered  coal,  and  the  exhaust 
gases  are  passed  through  Stirling  boilers  and  the 
steam  used  to  drive  turbo-generators.  The  elec- 
tricity is  then  used  in  all  stages  of  mining  and  mill- 
ing the  ore,  from  driving  the  air  compressors  which 
feed  the  drills  to  furnishing  the  power  for  the  ore 
cars  which  carry  away  the  pure  metal.  This  econ- 
omy has  made  possible  the  mining  of  lower  grade 
ore  than  before  which  has  increased  the  output  of 
the  district  and  added  to  its  wealth. 


The  Boomerang 
of  Fear 
Advertising 


The  public  generally,  ignorant  of  electricity  and 
its  laws,  is  more  or  less  hesitant  in  adopting  new 
and  unused  electrical  things.  In- 
herently a  sense  of  fear  prevails 
in  the  human  mind  regarding 
uses  of  electricity,  and  any  appeal 
that  is  made  to  the  sense  of  fear  has  a  tendency  to 
undo  many  good  things  that  the  electrical  industry 
has  been  endeavoring  to.  put  over  during  recent 
years — namely,  that  of  showing  to  the  public  the 
sane,  safe  and  helpful  influence  that  proper  installa- 
tions bring  about  rather  than  the  awful  disaster  that 
may  result  should  installations  be  improperly  made. 


The  Journal  of  Electricity  and  its  readers  have 
long  been  upholders  of  safety  devices  arid  proper  j 
uses  of  electricity  in  the  home,  in  agriculture  and  i 
in  industry ;  but  we  do  believe  that  the  utilization  of 
electrical  appliances  and  other  devices  of  a  safe  char- 
acter can  be  brought  about  without  frightening  the 
public  into  action  through  fear.  Hence,  we  discoun- 
tenance any  advertising  or  any  publicity  matter  that 
endeavors  to  drive  its  point  home  by  leading  its 
readers  to  take  action  through  fear. 


The  Federal  Electric  Railway  Commission  is  to 

be  congi'atulated    upon    the    far-sightedness  of  the 

„         ,     P  report  which  was  recently  made 

ni    i  •   T.  -1  to  President  Wilson.    The  salient 

Electric  Railway  ■  j.    j?  j..  •  .  ^.i    j.  j.i     i 

^         .     .  point  01  this  report  was  that  the 

Commission  ,       ,       .,  ,      ,,  ,, 

street  railways  should  serve  the  I 

public  at  cost  and  be  allowed  a  fixed  return  on  their 
investment,  the  value  of  which  should  be  determined  j 
by  agreement.  This  plan  of  the  Commission  simply 
means  that  rides  shall  be  furnished  to  the  public  at ! 
the  lowest  possible  actual  cost  while  the  investor 
shall  be  guaranteed  a  fixed  return  on  his  holdings. 
When  the  given  fare  is  found  to  produce  profit  above 
a  fair  retui'n,  the  money  should  go  neither  to  the 
company  nor  to  the  city,  but  be  deflected  back  to 
the  pockets  of  the  public  by  an  automatic  reduction 
in  the  fare  paid  by. the  rider.  Such  a  plan  is  palpably 
fair  to  both  the  public  and  to  the  investor,  and  has 
been  used  successfully  in  the  operation  of  the  street 
railroads  in  several  of  the  larger  cities  of  this  coun- 
try. This  plan,  if  adopted,  will  make  an  investment 
in  a  public  utility  operating  a  street  railroad  system 
as  safe  as  a  savings  bank  with  probably  a  slightly 
larger  rate  of  interest  being  returned.  Some  such 
sweeping  change  as  recommended  by  the  Commis- 
sion is  what  is  needed  to  save  this  branch  of  the 
electrical  industry  from  the  bankruptcy  and  chaos 
which  it  faces  today. 


The  occasional  wide  divergence  of  bids  on 
electrical  wiring  jobs  is  one  of  the  elements  which 
„  ,.  contributes   most   strongly   to   a 

So"'"''"  <^^^*^'"'^  «^  ^^^  electrical  con- 
„    ^  ?!?     .  tracting  business.    The  electrical 

^  contractor,    on   the    other   hand, 

fairly  contends  that  this  confusion  is  not  altogether, 
nor  even  largely,  his  fault.  Plans  made  by  architects 
and  owners,  unschooled  in  the  technique  of  elec- 
tricity, are  usually  inaccurate  and  unclear,  and  there 
is  often  so  much  confusion  that  a  flat  sum  is  some- 
times frankly  added  to  cover  the  item  of  misunder- 
standings. On  this  basis  there  can  be  no  standard- 
ization. 

The  advisability  of  the  electrical  contractors  and 
the  mechanical  and  electrical  engineers  getting  to- 
gether in  local  sections  throughout  the  West  to 
consider  the  proper  drawing  up  of  wiring  specifica- 
tions was  advocated  in  an  editorial  in  the  July  15th 
issue  of  the  Journal  of  Electricity.  Since  that  time 
a  committee  has  been  appointed  by  the  California 
Association  of  Electrical  Contractors  and  Dealers  to 
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cooperate  with  the  engineers  along  these  lines  and  it 
remains  now  only  for  the  local  sections  of  the  engi- 
neering societies  to  take  similar  action. 

No  action  can,  of  course,  be  forced  upon  the 
public,  but  it  is  equally  true  that  no  step  forward 
will  be  taken  until  a  united  industry  has  determined 
its  course.  The  electrical  contractors  have  taken  a 
most  constructive  stand  in  advocating  this  measure 
and  this  opportunity  for  cooperation  in  the  bettering 
of  standards  should  not  be  overlooked  by  the  engi- 
neers. It  is  to  be  hoped  that  the  formation  of 
engineering  committees  to  consider  this  subject  will 
be  one  of  the  first  acts  of  the  fall  term. 


JOURNAL    OF    ELE  C  T  R  I  C  I  T  Y 


305 


The  Fedeiated 

Engineering 

Societies 


The  vai'ious  conventions  of  the  leading  engineer- 
ing societies  of  the  country  which  have  been  held  in 
different  parts  of  the  country 
within  the  past  month  have  given 
an  opportunity  of  presenting  the 
proposition  of  a  joint  engineering 
organization  to  the  main  bodies  of  these  societies. 
The  reaction  in  the  main  has  been  favorable,  definite 
action  being  taken  in  one  or  two  cases  and  in  others 
the  question  presented  to  the  absent  members  for 
a  written  ballot. 

In  general,  the  balloting  has  disclosed  the  fact 
that  the  conservative  element  which  is  present  in 
almost  all  organizations  and  which  regrets  any  step 
beyond  the  purely  technical  interests  of  the  engineer, 
is  not  widespread  and  that  as  a  whole  the  member- 
ship of  these  societies  is  in  favor  of  the  broader 
viewpoint. 

No  selfishly  narrow  considerations  should  be  per- 
mitted to  stand  in  the  way  of  this  cooperative  effort 
between  engineers.  As  a  matter  of  fact,  no  rights 
are  subtracted  from  any  one  of  the  joining  organiza- 
tions and  the  new  body's  function  is  merely  to  add  a 
means  for  influencing  those  elements  in  the  lives  of 
engineers  and  in  public  relationships  in  which  the 
entire  engineering  profession  has  a  common  interest. 
At  a  time  when  the  question  of  engineering  compen- 
sation is  competing  in  public  interest  with  the  com- 
pensation of  all  lines  of  workers,  when  the  question 
of  the  licensing  of  engineers,  ah'eady  a  fact  in  eleven 
states,  is  coming  up  this  year  again  for  consideration 
in  several  others,  and  when  public  matters  of  vital 
importance  are  demanding  the  expert  advice  which 
the  engineering  profession  has  to  give,  this  move- 
ment for  a  coordinated  stand  of  all  engineers  is  of 
the  utmost  timeliness.  Every  other  profession  has 
its  medium  for  united  expression — the  engineering 
group  can  no  longer  afford  to  lessen  its  influence  by 
scattering  its  energies. 


The  question  of  the  factor  of  safety  to  be  used 
in  determining  safe  working  pressures  for  boilers 
other  than  those  built  to  comply 
with  the  A.  S.  M.  E.  code  and 
which  have  been  for  some  yeai's 
in  operation,  has  been  one 
fraught  with  considerable  discussion  in  recent  weeks 
in  the  West.    It  seems  that  the  Boiler  Revision  Com- 


How  Safe  Is  a 
Used  Lap-Seam 
Boiler? 


mittee  of  the  Industrial  Accident  Commission  of 
California,  holding  hearings  in  San  Francisco,  pro- 
poses a  factor  of  safety  increasing  with  the  actual 
use  of  the  boiler.  Some  serious  objections  have  been 
made  to  these  factors  by  users  of  boilers  and  by 
second-hand  dealers.  It  would  appear  evident  that 
an  mcreasing  factor  should  be  applied  from  year  to 
year  in  proportion  to  the  length  of  sei-vice  of  the 
boiler,  and  it  is  to  be  hoped  that  the  objections  will 
be  cleared  away  in  a  friendly  manner  and  the  entire 
code  put  into  operation  at  the  earliest  date  possible, 
in  order  that  this  commonwealth  may  stand  in  its 
usual  position,  that  of  front  rank  in  matters  of  prog- 
ress towards  safety  and  accident  prevention. 

Lap-seam  construction  has  come  in  for  the 
greatest  amount  of  discussion.  The  attitude  of  the 
committee  appears  to  be  fair  to  the  owners  of  lap- 
seam  boilers  v/ithin  the  state  of  California  in  that 
it  proposes  no  change  in  safety  factor  on  existing 
installations  from  those  in  force  since  Jan.  1,  1917. 
These  boilers  were  purchased  and  installed  in  good 
faith,  under  the  conditions  of  safety  then  generally 
known.  But  the  committee  seems  to  be  unwilling  to 
permit  a  prospective  purchaser  to  buy  and  change 
the  location  of  a  lap-seam  boiler  which  has  already 
been  in  use,  without  applying  a  factor  of  safety 
which  it  believes  reasonably  safe  for  this  type  of 
construction.  Eventually,  the  committee  feels,  the 
lap-seam  construction  must  be  displaced  by  a  design 
that  is  free  from  the  inherent  defect  known  to  boiler 
experts  as  "the  typical  lap-seam  ci'ack." 

"Second-hand  stationary  boilers  within  the  state 
of  California  on  Oct.  1,  1920,  by  which  is  meant 
boilers  where  both  ownership  and  location  are 
changed,  shall,  if  of  lap-seam  construction,  have  a 
factor  of  safety  of  at  least  six,"  says  Sec.  381,  a,  of 
the  proposed  revision.  Virtually  identical  installa- 
tions in  other  communities  show  that  the  states  of 
New  York,  New  Jersey,  and  Pennsylvania  require 
the  same  factor  of  at  least  six,  while  Ohio,  Massachu- 
setts and  the  city  of  Detroit  will  permit  nothing 
under  eight,  except  for  boilers  36  inches  in  diameter 
or  under,  when  the  factor  of  safety  is  at  least  six. 
It  would  seem  then  that  a  factor  of  six  could  well 
stand,  and  that  the  objections  urged  against  its 
adoption  as  being  too  high  and  as  leading  to  prohibi- 
tive boiler  practice  should  be  overruled. 


Unquestionably  one  of  the  most  constructive 
pieces  of  engineering  work  ever  undertaken  by  an 

engineering  society  is  that  of 
Boiler  Code  the   boiler  code  of  the  American 

The  A.  S.  M.  E.        Society  of  Mechanical  Engineers. 

This  code  goes  into  great  detail 
as  to  how  boilers  should  be  properly  constructed, 
the  factors  of  safety  involved  in  designing  the  boiler 


GEO.  L.  MYERS,    assistant    to    president,    Pacific    Power    & 
Light  Company  — 

"It  is  the  oblig-ation  of  power  company  and  utility  com- 
mission alike  to  safeguard  the  public  and  the  dereliction  of 
either  does  not  excuse  the  othei\" 

— Northwest  Electric  Light  and  Power  Association. 
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and  many  other  helpful  and  valuable  rules  for  proper 
desig-n  and  installation.  Since  the  code  was  first 
promulgated  in  1914,  seventeen  states  and  several 
cities,  including  Philadelphia,  Detroit  and  Seattle, 
have  adopted  it  as  the  official  legal  document  for 
state  inspection  work.  California  has  adopted  the 
A.  S.  M.  E.  1914  code  as  from  Jan.  1,  1917,  and  the 
revised  boiler  safetj^  orders  propose  to  adopt  the 
1918  code.  The  California  Industrial  Accident  Com- 
mission is  to  be  congratulated  on  this  forward  step 
towai'd  boiler  safety. 


A  New 
Record  in 
Interconnection 


Once  again  a  new  world's  record  is  to  be  soon 
accomplished  in  the  West  in  the  matter  of  intercon- 
nection of  power  service.  The 
tie-in  of  the  San  Joaquin  Light  & 
Power  Coi-poration's  lines  with 
the  Pacific  Gas  &  Electric  Com- 
pany's lines  at  Ne\^Tnan,  California,  has  previously 
been  alluded  to  in  these  columns.  While  this  tie-in 
made  possible  a  solid  connection  of  copper  from 
Oregon  on  the  north  to  the  Mexican  border  on  the 
south,  and  thence  up  into  Nevada,  it  has  hitherto 
been  recognized  that  the  transference  of  power  was 
only  small.  Bj^  the  first  of  the  year,  however,  this 
interconnection  is  to  be  reinforced  so  that  a  total  of 
12,500  kw.  may  be  continuously  transported  over 
this  connection  to  all  parts  of  the  vast  empire  sei-ved 
by  these  transmission  lines.  During  the  last  year 
this  company  was  a  purchaser  from  the  Southern 
California  Edison  Company  to  the  extent  of  78,000,- 
000  kw-hr.  Since  the  installation  of  its  new  power 
house,  known  as  the  Kerckhofi:  plant,  the  San  Joa- 
quin Light  &  Power  Coi-poration  has  at  its  disposal 
during  next  year  160,000,000  kw-hr.,  this  being  fig- 
ured on  the  basis  of  an  80  per  cent  power  factor,  a  90 
per  cent  use  factor  and  a  utilization  of  70  per  cent  of 


kno\vn  law  water  supply  of  the  San  Joaquin  river. 
The  new  tie-in  with  the  Pacific  Gas  &  Electric 
Company's  system  is  to  be  accomplished  by  means 
of  a  30-mile  line  from  the  Kerckhoff  plant  to  Mer- 
ced, Cal.,  over  a  110,000-volt  transmission  line  which 
is  to  be  constructed  with  a  capacity  of  30,000  kw. 
The  delivery  of  poles  and  the  avoidance  of  car  short- 
age and  line  material  have  been  planined  for,  and  it 
is  confidently  expected  that  the  entire  new  work  will 
be  completed  by  Jan.  1.  The  means  thus  afforded 
for  conveying  a  vast  quantity  of  hydroelectric  energy 
from  one  section  of  California  in  its  extreme  north 
to  another  section  of  California  in  the  extreme  south 
along  the  Mexican  border  almost  overwhelms  one 
with  the  future  possibilities  it  opens  up  for  inter- 
connected systems  sei"ving  the  rich  agi'icultural  and 
industrial  sections  of  the  nation. 


The  Triumphant 
Electric  Drive 


That  the  electrically  equipped  "New  Mexico" 
should  have  outdistanced  all  competitors  in  the  navy 
on  the  question  of  economy  and 
indeed  on  many  other  counts  of 
_,_,,,    ,  .  operating  efficiency,  comes  as  no 

on  Battleships  ^^^^^i^^  to  those  who  have  fol- 
lowed this  type  of  application  in  the  modem  mai-ine 
di'ive.  It  comes  as  a  source  of  gratification  to  the 
West  that  fuel  oil,  which  is  a  product  in  such  vast 
quantities  in  this  section  of  the  nation,  coupled  with 
the  electric  drive,  should  have  played  such  an  impor- 
tant factor  on  board  battleships  bearing  the  names 
of  Western  states.  The  "California,"  now  building 
at  the  Mare  Island  Navy  Yard  in  California,  is  to  be 
a  sister  ship  to  the  "New  Mexico,"  while  the  giant 
"Montana,"  the  keel  for  which  was  laid  only  dui'ing 
the  past  few  months  at  the  Mare  Island  yard,  will 
also  have  the  electric  drive  improvements. 


The  New  Searchlight  Department 

ijiiniii iiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiii liiiiinniii i n niiiiiiiiiiiniiiiiiiuicniiiniiiiiiiii i niniiiiiiiniiiiiiiiii iiiiiiiiiiiiiiiii in in iiiiiiiiiiiniiiiiiin i iiiiiiiiiiiiiiiiiinii inniiiii 

BEGINNING  with  this  issue  the  Journal  of  Electricity  inaugurates  a  new  and  helpful 
service  for  industrial  activities  throughout  the  West  that  can  hardly  be  overestimated 
in  value.  At  the  present  time  no  seiwice  is  in  existence  for  the  Western  states 
wherein  the  man  without  a  position  in  engineering  and  industrial  activity  can  pos- 
sibly seek  to  find  infontiation  regarding  positions  open,  or  the  man  who  wants  to  employ 
trained  men  can  turn  to  get  lists  of  desirable  men,  nor  is  there  a  place  where  information  can 
be  had  conceniing  used  material  in  construction  work  on  the  Pacific  Coast,  either  with  a  pui-- 
pose  of  disposal  or  purchase.  To  date  the  Journal  of  Electricity  is  the  only  one  of  the  McGraw- 
Hill  family  which  has  not  inaugurated  what  is  known  as  a  "Searchlight  Department"  wherein 
all  these  matters  may  be  completely  attended  to.  The  rates  for  doing  this  work  have  been 
made  lower  than  the  other  types  of  advertising  in  the  columns  of  the  Journal  of  Electricity 
in  order  that  the  freest  use  may  be  made  of  this  splendid  new  service  by  our  readers  through- 
out the  West.  It  is  believed  that  this  will  grow  rapidly  into  a  very  comprehensive  sei-vice 
for  the  industry,  and  readers  and  well  wishers  of  the  Journal  of  Electricity  can  help  us  beyond 
measure  by  following  these  items  issue  by  issue,  sending  in  to  us  inquiries  to  fill  wants  desired, 
and  in  every  way  boosting  this  new  and  unique  service  held  in  view  by  the  Journal  of  Elec- 
tricity, which  issue  by  issue  in  the  near  future  will  be  unfolded  to  our  readers. 
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The  Outlook  for  the  Electrical  Industry 


BY  JOHN   B.    FISKEN 


(The  most  important  problems  now  confronting  the  electrical  industry  were  summarized  in 
a  striking  way  in  the  presidential  address  at  the  recent  convention  of  the  Northwest  Electric 
Light  and  Power  Association  at  Spokane,  Wash.  The  address,  quoted  in  part  below,  was 
delivered  by  John  B.  Fisken,  consulting  engineer  for  the  Washington  Water  Power  Company,  at 
the  close  of  his  successful  year  of  oflSce  as  president  of  the  Association. — The  Editor,) 


One  of  the  clouds  on  our  industrial  horizon 
which  has,  so  far  as  any  visible  evidence  indicates, 
no  silver  lining,  is  that  one  representing  taxes.  The 
nation  has  an  immense  war  debt  to  take  care  of  and 
it  will  take  years  to  get  relief  from  that  burden,  but 
there  are  many  ways  in  which  some  relief  at  least 
may  be  obtained  nationally. 

Taxation  and  a  National  Department  «f 
Public  Works 

The  engineering  work  of  the  Federal  Govern- 
ment is  scattered  practically  through  every  depart- 
ment and  each  department  has  its  own  corps  of  engi- 
neers whose  work  is  done  without  any  attempt  at 
coordination  with  the  work  of  any  other  department. 
Not  only  is  there  no  attempt  at  either  cooperation 
or  coordination  but  in  many  cases  the  engineering 
staffs  of  several  different  departments  are  working 
on  the  same  work  not  only  without  cooperation  but 
actually  in  opposition  to  one  another.  A  movement 
was  started  in  the  spring  of  1919  to  devise  means 
of  removing  the  unnecessary  tax  burden  due  to  this 
anomalous  situation,  which  resulted,  in  June  of  last 
year,  in  the  introduction  in  the  Senate  by  Senator 
Jones  of  Washington,  and  in  the  House  by  Congress- 
man Reavis  of  Nebraska,  of  a  bill  to  create  a  National 
Department  of  Public  Works,  which  department 
would  do  practically  all  the  engineering  work  for  the 
government  at  a  greatly  lessened  cost.  In  May  of 
this  year,  the  Chamber  of  Commerce  of  the  United 
States  took  a  referendum  vote  of  its  members  which 
resulted  in  8271/^  votes  in  favor  of  the  measure  and 
5491/^  votes  opposed.  Our  own  national  organiza- 
tion, the  N.  E.  L.  A.,  voted  in  favor  of  the  measure. 
Is  it  not  possible  that  our  Public  Policy  Committee 
could  do  something  to  interest  the  Congressmen 
from  our  states  in  favor  of  these  or  any  other  meas- 
ures that  will  lead  to  a  reduction  in  the  Federal 
'  taxation? 

I  have  touched  upon  the  inefficiency  of  the  Fed- 

1  eral  Administration.    Are  our  State  Administrations 

!  any  more  efficient?     Our  State  Public  Policy  Com- 

ji  mittees  might  well  make  a  study  of  this  question  and 

if  inefficiency  is  found  to  exist  the  facts  could  at 

least  be  furnished  to  our  local  stockholders  and  our 

customers;  it  might  accomplish  some  good. 

Increase  in  Rates 

While  the  general  outlook  as  regards  the  possi- 
bility of  increasing  our  rates  to  meet  our  increasing 
:  expenses  was  not  very  favorable  a  year  ago,  the 
situation  during  the  year  has  markedly  improved. 
It  may  be  that  the  pujjlic  have  come  to  a  realization 
i  of  the  fact  that  a  broken-down,  bankrupt  utility  is 
\  a  liability  to  the  community,  whereas  a  prosperous 
'  utility  is  an  asset  of  great  value.    Be  that  as  it  may. 


it  begins  to  appear  that  the  regulatory  commissions, 
after  about  twenty  years  of  catering  to  the  public 
demand  for  lower  rates  irrespective  of  the  cost,  a 
demand  urged  by  cheap  politicians  who  adopted  this 
method  of  playing  to  the  galleries  in  order  to  secure 
a  few  votes,  have  come  to  a  realization  of  the  fact 
that  the  building  up  and  development  of  the  country 
is  more  dependent  upon  the  ability  of  the  utilities  to 
furnish  the  services  required  than  on  anything  else. 
The  advocates  of  municipal  ownership,  compara- 
tively few  in  number,  are  still  groping  in  darkness 
and  are  ignorant  of,  or  refuse  to  acknowledge  the 
fact  that  the  ownership  of  privately  owned  utilities 
does  not  rest  entirely  with  a  few  men  of  great 
wealth  but  as  a  matter  of  fact  is  scattered  through 
the  homes  of  almost  every  self-respecting  citizen  of 
the  country.  Some  of  the  stock  is  owned  directly 
but  a  very  large  part  of  the  ownership  of  the  utilities 
is  indirect.  Insurance  companies  and  banks  own 
liens  on  utilities  and  in  some  cases  large  blocks  of 
stock,  so  that  most  men  who  carry  insurance  or  have 
bank  accounts  are  in  some  measure  dependent  upon 
the  continued  and  successful  operation  of  privately 
owned  utilities. 


On  the  left  John  B.  Fisken,  consulting  engineer  for  the  Washington  Water 
Power  Company,  who,  being  Scotch,  was  at  home  both  in  the  president's 
chair  and  on  the  golf  links.  To  his  able  planning  and  tactful  presiding 
imuch  of  the  success  of  the  convention  was  due.  W.  M.  Hamilton  (center) 
of  the  Portland  Railway  Light  &  Power  Company  presented  the  imix>r- 
tant  paper  of  the  convention  of  public  utility  management,  and  is  here 
shown  ready  for  the  "action"  he  recommends.  W.  E.  Coman  at  the  right, 
general  manager  of  the  Washington  Water  Power  Company,  whose  broad- 
minded  policy  has  done  so  much  to  promote  good  feeling  in  the  electrical 
industry  in  the  Northwest,  is  here  exemplifying  the  pleasant  greeting 
extended   by    Spokane   to    the    visitors   at    convention. 


W.  R.  PUTNAM,  general  manager,  Idaho  Power  Company  — 

"Public  utility  commissions  can  only  keep  one  step  ahead 
of  public  opinion— the  cooperative  league  will  be  a  medium 
for  the  education  of  the  public." 

— Northwest  Electric  Light  and  Power  Association. 
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CONVERTED    TO    COOPERATION.      DELEGATES    WHO    ATTEN  DEtl    THE    CONVENTION    OF    THE    NORTHWEST    ELECTRIC    LIGHT 


Regulation  of  Utilities 

Attempts  ai'e  being  made  to  revert  to  the  prac- 
tice of  the  regulation  of  utilities  by  cities  and  towns, 
counties,  school  districts  and  all  the  various  munici- 
pal subdivisions  of  a  state  instead  of  by  the  state 
itself. 

The  basic  idea  based  on  experience  throughout 
the  country,  that  the  utilities  doing  business  in  more 
than  one  city  or  bringing  power  for  distribution  in 
a  city  from  a  point  or  points  outside  cannot  satis- 
factorily to  themselves  or  the  public  have  their  rate- 
making  and  operation  controlled  by  other  than  a  com- 
petent state  commission,  whose  vision  will  not  be 
limited  by  any  city  boundary  but  who  can  and  will 
regulate  the  utility  for  benefit  both  to  its  stock- 
holders and  to  the  public  which  it  serves,  influenced 
the  Chicago  Association  of  Commerce  to  oppose  the 
attempt  which  the  City  Council  of  Chicago  made 
early  in  the  year  to  secure  the  exclusive  power  to 
regulate  the  rates  of  public  utilities  operating 
therein. 

It  will  not  do  for  us  to  sit  back  complacently  and 
allow  this  cloud  to  grow.  I  know  from  talking  with 
intelligent,  right  thinking  men  that  the  situation  is 
not  understood  by  the  layman  as  it  should  be,  and 
our  Association  should  use  all  its  powers  of  education 
to  enlighten  the  large  majority  of  the  citizens  on 
this  subject. 

Financing  Extensions 

The  necessitj'  exists  today  in  many  localities  for 
much  increased  facilities  for  furnishing  electric  serv- 
ice, perhaps  not  to  as  great  an  extent  in  the  territory 
embraced  in  our  Association  as  in  our  neighboring 
state  of  California.  President  Edgerton  of  the  Rail- 
road Commission,  who  is  surely  fully  qualified  to 
know  whereof  he  speaks,  stated  at  Pasadena  that 
veiy  large  sums  are  and  will  be  required  by  the  utili- 
ties in  California  to  enable  them  to  furnish  the  serv- 
ice demanded  by  the  people  of  his  state.    He  said : 

"I  started  in  with  $250,000,000  in  the  next  ten  years, 
and  I  have  been  raised  now  to  $500,000,000;  and  I  don't  know 
where  it  is  going  to  end." 

At  the  same  convention  Past  President  Ballard 
made  the  statement  that  "the  industry  needs  ap- 
proximately $750,000,000  of  new  capital  right  now 


to  care  for  the  expanded  requirements  of  the  coun- 
try."    . 

The  Investment  Bankers'  Association  of  Amer- 
ica in  its  annual  report  issued  last  winter  says,  rela- 
tive to  the  electric  light  and  power  industry: 

"It  should  not  be  difficult  to  educate  the  public  to  re- 
newed and  increasing  confidence  in  an  industry  which  has 
proved  itself,  even  in  the  crisis  of  war,  so  stable,  so  resource- 
ful, resilient  and  productive,  and  which  offers  convincing 
promise  for  safe  and  remunerative  capital." 

And  the  Board  of  Governors  of  the  Association,  after 
a  series  of  conferences  between  their  representatives 
and  Executive  Manager  Aylesworth  and  a  special 
committee  of  the  National  Electric  Light  Associa- 
tion, passed  a  resolution  which  stated  that  the  fol- 
lowing steps  should  be  taken  to  restore  the  credit  of 
the  utilities : 

"1.  TeiTii  franchises  should  be  superseded  by  indeter- 
minate permits  securing  the  right  to  operate  under  proper 
regulation  during  good  behavior  with  provisions  for  equitable 
adjustment  of  rates  from  time  to  time,  as  tending  to  eliminate 
controversies  which  inevitably  impair  the  public  service,  the 
credit  of  the  companies  involved  and  the  value  of  their  secu- 
rities. 

"2.  The  power  of  regulation  and  control  of  public  utili- 
ties should  be  vested  in  state  commissions  as  tending  towards 
standardization  of  regulation  which  is  not  possible  under  local 
regulation. 

"3.  Members  of  state  commissions  should  be  appointed. 
If  commissioners  are  elected  they  are  frequently  embarrassed 
by  political  policies  and  platforms  in  the  consideration  of 
questions  which  should  be  decided  only  on  sound  economic  and 
financial  principles." 

The  August  N.  E.  L.  A.  Bulletin  stated  that 
copies  of  this  resolution  had  been  forwarded  to  all 
members  of  Congress,  to  all  state  regulatory  bodies, 
to  all  officers  of  all  states,  and  to  the  mayors  of  the 
larger  cities  throughout  the  country.  Copies  have 
also  been  sent  to  Rotaiy  Clubs.  It  I'emains  for  our 
Association  through  its  Public  Policy  Committees 
and  its  Public  Relations  Section  to  spread  the  doc- 
trine still  farther  and  to  follow  up  the  suggestions 
by  every  means  in  its  power. 


I 


The  National  Association  and  the  Geographic 
Section 

The  National  Electric  Light  Association,  of 
which  our  Association  is  a  geographic  division  or 
section,  enjoyed  for  many  years  a  calm  and  undis- 
turbed repose.     Some  few    years    ago  its  slumber 
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began  to  be  disturbed,  whether  due  to  nightmares 
taking  the  form  of  phantoms  of  western  activities 
or  not  I  cannot  say.  At  its  annual  convention  last 
year  a  Western  man,  R.  H.  Ballard  of  Los  Angeles, 
stepped  into  the  presidential  chair  and  almost  im- 
mediately the  slumbering  giant  yawned,  stretched 
itself  and  awakened;  that  it  will  ever  be  permitted 
to  slumber  again  is,  to  my  way  of  thinking,  ex- 
tremely improbable. 

The  keynotes  to  President  Ballard's  administra- 
tion were  decentralization  of  activities  and  efficient 
service  to  members. 

Owing  to  the  organization  of  geographic  divis- 
ions by  the  National  Association  it  became  necessary 
for  us  to  amend  our  constitution.  A  special  meeting 
was  held  at  which  Article  I  was  amended  so  as  to 
eliminate  British  Columbia  and  include  Utah.  I  have 
endeavored  to  arrange  for  the  re-inclusion  of  British 
Columbia  in  our  territory,  but  possibly  on  account  of 
the  long  distance  between  here  and  New  York,  I  have 
nothing  favorable  to  report  on  this  situation.  The 
British  Columbia  companies  would,  I  have  reason  to 
believe,  welcome  the  change,  but  the  Canadian  Elec- 
trical Association  opposes  it  largely,  as  I  am  given  to 
understand,  for  political  purposes.  I  am  sure  we 
would  more  than  gladly  welcome  our  Canadian 
friends  into  our  membership  and  I  would  urge  that 
the  matter  be  not  allowed  to  drop. 

Service  to  Member  Companies 

President  Gille  in  his  address  last  year  sug- 
gested the  advisability  of  our  Association  having  a 
secretary  who  would  give  his  entire  time  to  the 
office.  He  suggested  as  future  activities  which  could 
be  undertaken,  if  this  was  done,  industrial  research 
for  developing  industries  employing  electricity  as  a 
motive  power  and  cooperation  with  civic  and  other 
associations  to  that  end ;  keeping  member  companies 
informed  in  all  matters  relating  to  rates;  having  a 
representative  attend  rate  hearings  before  the  Public 
Service  Commission,  to  furnish  data  and  assist  in 
working  out  rate  problems.  My  experience  during 
the  past  year  leads  me  to  endorse  very  heartily  Mr. 
|Gille's  suggestions.  I  would  go  further,  however, 
r  believe  this  Association  should  furnish  service  to 
I  its  member  companies,  especially  to  the  smaller  com- 


panies which  do  not  have  on  their  staff  men  trained 
to  cope  with  the  various  problems  as  they  arise.  This 
could  be  done  by  having  the  secretary  visit  the  com- 
panies and  find  out  what  their  troubles  are  and 
through  the  difl:erent  sections  get  to  them  a  solution 
of  their  difficulties. 

Public  Relations  Section 

One  of  the  important  functions  of  the  Public 
Relations  section  will  be  to  educate  the  public;  to 
bring  to  the  public  a  very  large  measure  of  realiza- 
tion of  what  the  utilities  really  contribute  to  its  wel- 
fare, apart  entirely  from  the  service  furnished  to  it 
individually,  and  to  cause  it  to  give  its  whole-hearted 
endorsement  to  the  growing  tendency  among  the 
far-seeing  regulatory  commissions  to  assist  in  the 
development  of  the  country  by  permitting  the  utili- 
ties to  charge  such  rates  for  their  service  as  will 
return  a  reasonable  dividend  to  their  stockholders 
on  their  investment.  Among  other  means  which 
have  been  proposed  to  accomplish  the  desired  result 
is  that  of  the  formation  of  state  committees  com- 
posed of  representatives  of  all  privately  owned  utili- 
ties of  whatsoever  nature  operating  in  the  state. 
Such  committees  have  been  organized  and  are  accom- 
plishing good  results  in  Illinois,  Indiana,  Kentucky, 
Ohio  and  Nebraska,  and  will  probably  be  organized 
in  Iowa,  Wisconsin  and  Texas. 

The  utilities  in  Illinois  were  the  first  to  take  up 
this  work  and  have  established  a  program  which  will 
undoubtedly  be  followed  in  other  states. 

An  Expression  of  Appreciation 

No  address  at  this  time  would  be  complete  with- 
out containing  an  expression  of  appreciation  of  the 
helpful  interest  in  our  industry  displayed  by  the 
Technical  Press,  and  while  invidious  comparisons  are 
never  in  order  nor  in  good  taste,  I  do  not  think  I  will 
draw  any  criticism  when  I  refer  specifically  to  our 
own  Western  magazine,  the  Journal  of  Electricity^ 
long  may  it  prosper. 


W.  M.  MEACHAM,  Meacham  and  Babcock,  Seattle  — 

-'Each  branch  of  the  industry  is  working  along  parallel 
lijies^the  cooperative  league  will  be  the  binding  cord  which 
keeps  this  work  in  harmony." 

—Northwest  Electric  Light  and  Power  Association. 
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Competition  in  the  Public  Utility  Industry 


BY  GEORGE  L.   MYERS 


(That  the  economy  of  eflfort  and  resources  inherent  in  monopoly  should  point  towards  a  monop- 
olistic rather  than  a  competitive  system  for  public  utilities  under  state  regulation,  is  strongly 
brought  out  in  the  following  paper  presented  at  the  recent  convention  of  the  Northwest  Electric 
Light  and  Power  Association  at  Spokane,  by  the  assistant  to  the  president  of  the  Pacific  Power 
&  Light  Company. — The  Editor.) 


The  principal  concern  of  the  user  of  any  form 
of  public  utility  service  is  the  assurance  of  eiRcient 
service  and  at  rates  consistent  vdth  the  quality  of 
the  service  rendered.  From  economic  and  political 
standpoints  the  consumer's  interests  demand  the 
establishment  and  adjustment  of  conditions  from 
time  to  time  which  will  best  assure  the  permanency 
of  these  essentials.  Until  recently  the  public  gen- 
erally relied  to  a  large  extent  upon  competition  as 
an  important  factor  in  securing  these  results.  How 
greatly  that  confidence  was  misplaced  is  a  matter  of 
record  to  all  familiar  with  the  history  of  these  enter- 
prises, but  it  does  not  follow  that  the  consuming 
public  generally  even  now  fully  realizes  the  fallacy  of 
relying  upon  competition  as  a  means  of  protecting 
its  interest. 

Competition  has  been  generally  regarded  as 
essential  to  our  economic  system — as  a  means  of 
natural  regulation  of  price  and  as  the  necessary  in- 
centive to  industrial  progress.  Monopoly  has  been 
looked  upon  as  obnoxious  and  not  to  be  tolerated. 
It  may  easily  become  intolerable  and  indefensible  if 
unrestrained  and  unregulated.  The  power  to  work 
its  will  arbitrarily  in  economic  control  of  any  of  the 
pursuits  of  enterprise  must  be  met  by  the  sovereign 
power  of  political  control.  Self-interest  and  self- 
preservation  from  the  public's  standpoint  demand 
that  it  be  subject  to  effective  government  regulation. 

Normal  and  Abnormal  Monopoly 

The  development  of  industry  from  the  old  order 
of  small  scale  production  by  the  individual  or  part- 
nership to  the  new  order  of  large  scale  production  by 
the  corporation  has  brought  about  more  efficiency 
and  economy  and  great  economic  power.  We  cannot 
wisely  because  of  fear  of  such  power  allow  ourselves 
to  destroy  the  economic  gain  of  this  new  order.  This 
gain  may  be  fully  preserved  and  the  public  amply 
protected  by  the  application  of  recognized  powers  of 
government  supervision. 

Where  monopoly  is  the  result  of  natural  devel- 
opment, or  is  a  condition  natural  to  a  particular  in- 
dustry, common  sense  dictates  that  this  condition 
be  compelled  to  serve  the  public  welfare.  Where 
monopoly  is  attributable  to  unfair  practices  and 
methods,  and  is  not  essential  or  beneficial  to  the 
pujalic  interest,  it  is  our  duty  to  provide  legislation 
an^  regulation  that  will  restore  and  maintain  the 
free  play  of  competition.  We  should  be  able  to  dis- 
tinguish the  natural  from  the  unnatural  and,  with 
this  distinction  made,  to  apply  the  appropriate  polit- 
ical treatment.  There  has  been  a  growing  recogni- 
tion of  the  fact  that  the  interests  of  the  people  may 
be  injured  as  well  as  benefited  by  competition.  It  is 
for  this  reason  that  monopoly  is  being  recognized  as 
a  natural  condition  in  the  public  utility  industry. 


Competition  in  public  utility  service  has  not  been 
the  rule,  but  the  exception.  Thus  the  general  condi- 
tion has  been  one  of  monopoly  within  the  territory 
served  by  the  average  utility.  It  was  because  of  this 
preferential  economic  situation,  where  the  privilege 
to  do  business  generally  became  exclusive  in  practice, 
that  regulation  became  established  as  a  govern- 
mental policy.  The  sporadic  or  occasional  abuses  and 
corruptions  of  old  time  managements  and  disregard 
for  public  rights  and  sentiment  were  the  effects  of 
unrestrained,  uncontrolled  and  unregulated  monop- 
oly. Regulation  to  the  extent  of  control  of  service, 
rates  and  accounts  and  determination  of  values  and 
return  in  any  industry  is  defensible  only  under  con- 
ditions of  monopoly. 

Reasons  For  Public  Utility  Monopoly 

The  reasons  why  monopoly  is  generally  preva- 
lent in  the  public  utility  industry  are  the  cost  and 
physical  fixity  of  the  investment,  the  obligation  to 
meet  all  reasonable  demands  for  service,  and  the 
limitations  of  the  market  and  its  normally  slow  de- 
velopment, which  latter  condition  affords  a  volume 
of  business  that  is  generally  not  sufficient  to  main- 
tain competitive  conditions. 

The  money  invested  in  a  public  utility  is  usually 
greater  than  that  of  any  other  single  enterprise  in 
the  average  city  and  community.  Large  amounts 
must  be  spent  for  physical  property  of  a  fixed  and 
immobile  nature,  which  cannot  be  taken  up  and 
moved  elsewhere,  except  at  great  expense,  and  much 
of  it  not  at  all.  If  it  becomes  useless  for  the  purpose 
it  serves  it  has  only  a  negligible  value.  The  fact 
that  the  investment  is  so  large  and  is  not  mobile  or 
convertible  sei-ves  to  discourage  competition.  The 
mobility  and  convertibility  of  the  average  industrial 
plant  encourages  competition,  because  the  risk  is 
less.  The  investment  is  less.  The  earnings  on  the 
capital  invested  are  much  greater  because  there  is 
a  quicker  turnover.  This  makes  amortization  pos- 
sible within  a  reasonable  period  under  normal  condi- 
tions. The  public  utility  with  its  restricted  earning 
power  under  regulation  cannot  fully  amortize  its 
investment.  The  average  ratio  of  investment  to 
income  and  the  competition  of  other  means  of  power 
make  it  impossible  even  without  regulation  to  do  it. 
Figures  and  experience  under  normal  conditions  dis- 
close that  for  every  dollar  of  new  annual  revenue  to 
an  electric  utility  a  capital  expenditure  of  $5.00  must 
be  made.  Particularly  is  this  true  in  the  West,- 
where  the  volume  of  available  business  is  relatively 
small  and  rates  to  encourage  development  necessary. 

The  ordinary  industrial  enterprise  is  not  subject 
to  the  market  limitations  of  the  public  utility.    The  j 
latter   is    confined    to    the    territory    served.     The 
former   can  reach    the  world.     The    market  of  the 
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public  utility  is  of  average  slow  development  under 
limitations.  In  the  ordinary  enterprise  it  is  what 
the  productive  genius  and  sales  enterprise  make  it. 

Capital  investment  of  large  amount,  with  large 
fixed  charges,  restricted  return,  immobile  and  limited 
in  scope  and  development  of  market  naturally  tends 
to  establish  monopoly.  Capital  investment  of  quick 
prospective  turnover,  unregulated  in  return,  mobile, 
and  without  such  limitations  in  market,  tends  to 
maintain  competition. 

Monopoly  can  be  accepted  as  a  condition  only 
where  the  circumstances  make  it  possible  to  regulate 
to  the  extent  of  fixing  prices.  This  is  possible  where 
values  can  be  fairly  determined  and  service  based 
upon  cost  and  a  return  sufficient  to  attract  capital 
for  investment  and  to  compensate  it  for  the  risks 
undertaken  and  the  skill,  efficiency  and  economy  of 
its  management.  The  variable  conditions  in  industry 
as  a  whole  do  not  permit  of  price  regulation.  The 
volume  of  production,  the  extent  of  demand,  the  in- 
centive to  profit,  the  competition  of  substitutes  and 
other  economic  ramifications  regulate. 

To  sustain  the  contention  that  "the  general  con- 
dition has  been  one  of  monopoly  within  the  territory 
served  by  the  average  utility"  an  investigation  has 
been  made  of  conditions  of  competition  in  the  states 
within  Association  territory,  namely,  Idaho,  Mon- 
tana, Oregon,  Utah  and  Washington. 

The  following  is  a  table  setting  forth  the  num- 
ber of  communities  that  have  electrical  service  and 
the  number  where  the  condition  is  one  of  monopoly 
and  of  competition,  with  a  segregation  where  com- 
petition prevails  as  between  municipal  and  private 
utilities : 

Communities 
State  Served  Monopoly       Competition     Municipal       Private 

Idaho    149  147  1  1 

Montana    122  122  0 

.Oregon   191  190  1  1 

Utah    188  180  8  2  6 

Washington    275  268  7  6  2 

Total 925  907  17  8  9 

The  United  States  Government  in  its  operation 
of  the  postal  system  does  not  and  would  not  tolerate 
competition.  No  city  that  operates  its  own  utilities 
would  do  so.  The  Federal  Government  would  use 
every  honorable  means  to  prevent  the  construction  of 
another  canal  across  the  Isthmus  to  protect  its  tre- 
mendous investment  in  the  Panama  Canal,  because 
competition  would  increase  materially  the  burdens 
of  taxation.  Already  a  realization  of  the  wasted 
efficiency  and  capital  in  competitive  facilities  for  rail- 
road transportation  has  brought  about  a  large  and 
growing  sentiment  for  a  recognition  of  the  advan- 
tages of  monopoly  and  the  necessity  for  a  larger 
measure  of  Federal  control,  which  a  greater  concen- 
tration and  centralization  of  management  and  direc- 
tion in  some  regional  plan  would  serve  to  simplify. 
The  user  of  the  service  of  competitive  telephone  sys- 
tems keenly  feels  the  added  burdens  of  service  in 
two  or  more  bills  instead  of  one  if  all  users  of  tele- 
phone service  are  to  be  reached. 

Special  Responsibilities  in  Public  Utility  Service 

A  public  utility  is  chartered  by  government. 
It  is  vested  with  the  sovereign  power  to  take  private 


property  for  its  use  even  without  the  consent  of  the 
owner.  The  acceptance  of  this  sovereign  power  op- 
erates to  dedicate  its  property  to  public  use.  This 
power  obligates  it  to  render  a  public  service,  ade- 
quate and  without  discrimination  and  at  reasonable 
charges.  The  grant  of  this  power  and  the  generally 
exclusive  exercise  of  it  justifies  and  necessitates  an 
exercise  of  the  sovereign  power  of  the  state  or  its 
agent  to  see  that  the  obligation  is  fulfilled.  That 
there  has  been  recognition  of  the  fact  that  this  obli- 
gation can  be  met  with  greater  economy  and  benefit 
to  the  consumer  by  monopoly  is  evidenced  by  the 
legislative  acts  of  23  states  of  the  Union  that  em- 
power their  commissions  to  permit  or  deny  competi- 
tion by  the  grant  or  refusal  of  a  certificate  that  the 
public  convenience  and  necessity  are  subserved  or 
met  thereby.  Public  utilities  are  regulated  in  37 
states.  In  more  than  a  majority,  or  62  per  cent, 
there  is  regulation  of  competition.  Twelve  of  these 
states  provide  that  the  power  of  their  commissions 
shall  include  municipalities.  This  shows  the  extent 
to  which  this  principle  has  become  rooted  in  the 
political  and  economic  life  of  some  of  the  states. 
Public  utilities  in  such  states  are  not  to  become  sub- 
ject without  cause  to  the  unfair  competition  of 
municipalities,  with  their  exemption  from  taxes  and 
ability  to  draw  upon  the  resources  of  the  community, 
even  those  of  their  competitor,  to  make  up  deficits 
through  taxation. 

The  following  is  a  table  setting  forth  states 
where  regulation  of  competition  prevails,  showing 
the  extent  of  such  regulation  as  to  private  and  muni- 
cipal utilities: 


Private 

Municipal 

Private 

Municipal 

states 

Utilities 

Utilities 

States 

Utilities 

Utilities 

Arizona  

Yes 

No   ■ 

Nevada   

Yes 

No 

Arkansas    

Yes 

Yes 

New  Hampshire.. ..Yes 

No 

California    

Yes 

No 

New   Jersey.... 

Yes 

No 

Colorado  

Yes 

Yes 

New   York 

Yes 

Yes 

Idaho  

Yes 

No 

Oreeon    

Yes 

No 

Illinois    

Yes 

No 

Pennsylvania 

Yes 

Yes 

Indiana  

Yes 

Yes 

Tennessee  

Yes 

No 

Kansas    

Yes 

No 

Utah    

Yes 

Yes 

Maine    

Yes 

Yes 

Venmont  

Yes 

Yes 

Maryland*    

Yes 

Yes 

Wisconsin    

Yes 

Yes 

Massachusetts 

Yes 

Yes 

Wyoming  

Yes 

Yes 

Missouri   

Yes 

No 

*City  of  Baltimore  excepted. 

NOTE. — The  fourteen  states  other  than  those  listed  above  where 
there  is  regulation  of  public  utilities  are  Alabama,  Connecticut,  Georgia. 
Michigan,  Montana,  North  Carolina,  North  Dakota,  Ohio,  Oklahoma,  Rhode 
Island.   South   Carolina,   Virginia,   Washington,   and   West  Virginia. 

The  Railroad  Commissions  of  Iowa  and  Nebraska  have  certain  iuris- 
diction  over  construction,  operatioK  and  maintenance  of  electric  trans- 
mission lines,  and  in  Nebraska  over  capitalization.  There  is  regulation 
in  the  District  of  Columbia  and  the  territories  of  Hawaii  and  Porto  Rico 
and  the  Philippine  Islands.  In  Porto  Rico  and  the  District  of  Columbia 
there  is  control  of  competition  applicable  to  both  private  and  municipal 
utilities. 

Destructive  Competition 

The  Railroad  Commission  of  California  has  es- 
tablished a  policy  of  holding  out  the  threat  of  poten- 
tial competition  as  a  penalty  for  failure  to  give  ade- 
quate service.  Let  us  take  a  hypothetical  case.  An 
existing  public  utility  fails  to  give  adequate  service. 
Another  public  utility  applies  to  the  Commission  for 
the  privilege  to  enter.    The  Commission  detei'mines 


ROBERT  SIBLEY,  editor  Journal  of  Electricity  — 

"Every  branch  of  the  industry  is  concerned  in  the  suc- 
cess of  the  central  station — and  the  new  direction  of  coopera- 
tive effort  is  toward  the  marketing  of  power  company 
securities." 

— Northwest  Electric  Light  and  Power  Association. 
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upon  investigation  that  the  existing  utility  has  failed 
in  its  obligation  to  give  adequate  service.  Predicated 
upon  this  finding  the  Commission  must  grant  the 
right  to  enter.  A  competitive  warfare  ensues.  Each 
utility  has  a  certain  endurance  to  withstand  compe- 
tition. Neither  can  sell  its  service  at  a  loss  and  con- 
tinue to  do  it.  Neither  the  state  nor  the  city  can 
give  either  an  advantage  through  regulation  or  legis- 
lation. One  of  three  conditions  will  result — combina- 
tion, confiscation  or  an  understanding.  Combination, 
because  neither  is  disposed  to  play  a  losing  game  by 
keeping  the  available  revenue  divided;  confiscation, 
because  the  utility  of  greater  resources  has  survived 
the  weaker;  or  an  understanding  because  each  has 
come  to  an  agreement  that  it  is  better  to  maintain  a 
parity  of  rates  and  let  each  live  by  asking  for  the 
necessary  relief  in  added  revenue  that  will  permit 
each  to  earn  a  fair  return.  In  any  event  a  duplica- 
tion of  facilities  for  service  has  resulted.  If  either 
combination  or  an  understanding  prevails  rates 
necessarily  must  be  increased  to  pay  a  return  upon 
the  invested  capital.  If  the  investment  of  one  has 
been  entirely  wiped  out  the  monopolistic  condition 
has  been  restored  and  the  capital  of  the  loser  wasted. 
It  may  be  the  utility  it  was  sought  to  punish  that  has 
lost  or  it  may  be  the  utility  that  was  to  administer 
the  punishment.  The  consumers  suffer  directly  in 
the  case  of  combination  or  an  understanding  and 
indirectly,  at  least,  in  the  event  of  confiscation.  Cap- 
ital cannot  be  wasted  without  economic  loss.  The 
threat  of  competition  may  have  its  value  as  an  assur- 
ance of  adequate  service,  but  it  is  questionable 
whether  the  necessity  to  carry  it  out  is  of  greater 
value  to  the  public  than  the  risk  of  economic  loss 
or  waste. 

Commissions  have  almost  unlimited  powers  of 
regulation  and  should  perform  their  full  duty,  and  it 
would  seem  to  be  the  policy  of  greater  wisdom  to 
fearlessly  and  vigorously  enforce  the  power  to  con- 
trol the  conditions  of  service  by  compelling  adequate 
service,  either  by  the  grant  of  the  necessary  revenue 
to  do  it  where  necessary  or  by  compelling  negligent 
management  to  conform  to  acceptable  standards  of 
service. 

Wasteful  Duplication  of  Service 

Does  competition  render  a  service  to  consumers 
in  respect  to  rates  and  development  ?  If  the  return 
for  capital  invested  is  to  be  limited  to  a  reasonable 
one  upon  a  determinable  value,  competition  can  regu- 
late rates  downward  until  the  limit  of  the  endurance 
test  of  competition  has  been  reached.  Nothing  can 
be  sold  indefinitely  at  less  than  a  profit.  A  loss  can- 
not be  constantly  sustained.  Therefore,  competition 
cannot  be  a  permanent  condition  and  regulate  rates. 
Sooner  or  later  the  revenue  must  be  made  to  yield  at 
least  a  reasonable  return.  If  the  revenue  is  divided 
and  the  facilities  of  service  are  duplicated,  obviously 
the  revenue  to  yield  that  return  must  be  obtained 
through  increased  rates.  Whether  competition  nom- 
inally still  exists  the  policy  of  live  and  let  live  must 
prevail. 

When  the  fact  is  taken  into  consideration  that 
the  price  of  service  is  governed  by  the  volume  of  the 


output  sold  it  can  be  readily  understood  that  any 
division  of  the  volume  necessarily  means  more  must 
be  paid  for  each  unit  of  service.  The  extent  to  which 
the  investment  is  duplicated  by  competition  propor- 
tionately increases  the  fixed  charges  and  there  is  an 
increase  in  expenses  of  operation  and  maintenance, 
together  with  taxes,  which  would  not  have  to  be 
borne  by  the  consumers  of  service  if  the  service 
were  free  from  competition.  Hence,  the  consumer 
benefits  to  the  extent  that  the  ratio  of  volume  of 
output  sold  to  the  investment  can  be  increased. 

Capital  used  to  provide  duplicated  facilities  of 
service  cannot  be  used  to  add  to  the  facilities  of  serv- 
ice and  increase  development.  The  revenues  foregone 
to  survive  competition  make  it  more  difficult  and 
thus  more  costly  to  meet  the  demands  and  need  for 
development.  The  resources  of  the  new  utility  are 
largely  spent  to  take  as  much  as  possible  of  the 
profitable  business  of  the  old  utility,  which  restricts 
the  ability  of  the  latter  to  finance  new  developments. 
Capital  is  naturally  timid.  Its  risks  must  be  com- 
pensated. Without  competition  the  capital  takes  the 
form  of  an  investment  and  with  it  that  of  the  specu- 
lative must  be  taken.  Freedom  from  competition 
more  nearly  assures  the  security  of  the  principal  and 
a  constant  reasonable  return  for  its  use.  Competi- 
tion jeopardizes  both  principal  and  return.  Develop- 
ment is  therefore  retarded. 

Dangers  of  Speculation 

Where  the  opportunity  for  competition  has  been 
left  open  irrespective  of  conditions  the  speculator 
has  oftentimes  victimized  the  developer  and  operator. 
Either  the  threat  or  actual  state  of  competition  has 
compelled  the  operator  to  purchase  the  property  of 
the  speculator  as  a  legitimate  measure  of  protection 
to  the  investment.  Vicious  advantage  has  been  taken 
of  the  larger  companies  because  of  the  adverse  influ- 
ence that  a  competitive  condition,  even  of  minor  pro- 
portions, has  upon  the  estimate  of  the  prospective 
investor  as  to  the  stability  of  the  investment.  The 
prospective  investor,  not  having  an  intimate  knowl- 
edge of  the  actual  condition  of  the  property  and  its 
soundness,  necessarily  magnifies  its  importance  even 
though  unjustified.  It  is  much  easier  for  the  inves- 
tor to  be  alarmed  than  assured.  He  is  naturally 
obsessed  with  more  skepticism  than  confidence.  The 
mere  presence  of  competition  reflects  adversely  upon 
the  financing  of  a  property  as  a  whole.  The  investor 
does  not  know  to  what  extent  it  may  gi"ow.  It  has 
not  infrequently  occurred  that  possession  of  an  unde- 
veloped water  power  for  the  available  possible  output 
of  which  there  was  no  real  economic  demand  or  need 
has  been  used  as  a  speculation  because  of  its  possi- 
bilities in  potential  competition.  The  speculator  has 
not  only  demanded  its  market  value,  but  has  included 
a  nuisance  value  as  well,  as  the  price  of  non-interfer- 
ence with  the  service  of  the  bona  fide  operator.  Such 
practices  are  of  economic  injury  and  the  morals  of 
such  a  speculator  are  those  of  the  holdup  artist. 
Regulation  of  competition  by  protecting  and  encour- 
aging development  prevents  and  discourages  vicious 
speculation. 
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Competition  of  Modern  Improvements 

Absolute  prohibition  of  competition  would  be 
inconsistent  with  the  public  interest.  The  unfore- 
seen developments  in  the  arts  and  science  and  in  the 
processes  of  our  economic  life  make  it  necessary 
that  competition  should  be  possible — that  the  justice 
and  wisdom  of  its  existence  must  be  determined 
from  the  variable  facts  and  conditions  in  each  case 
by  the  judg-ment  of  fair  men  under  the  law  as  an 
administrative  act  and  not  made  impossible  as  an  act 
of  legislation.  The  possible  development  of  new 
facilities  or  resources  in  the  inevitable  march  of 
pi'og-ress  makes  it  necessary  and  desirable  that  there 
should  be  opportunity  to  allow  competition,  when,  in 
the  judgment  of  properly  constituted  authorities, 
the  fact  is  clearly  established  that  the  proposed 
competition  repi'esents  a  permanent  advance  in  serv- 
ice over  the  existing  utility. 

The  horse-car  as  a  means  of  transportation  had 
to  give  way  to  the  electric  car  and  the  electric  car 
may  have  to  give  way  to  the  motor  vehicle.  No  one 
of  these  means  of  transportation  can  be  protected 
from  the  competition  of  air  craft.  The  operation  of 
a  water  line  cannot  be  denied  because  it  competes 
with  a  rail  system.  Nor  can  the  competition  of 
motor  vehicles  over  our  increasing  mileage  of  im- 
proved highways.  The  electric  utility  could  not  ex- 
pect protection  from  the  gas  utility  and  vice  versa. 
Each  utility  has  its  characteristics  and  possibilities 
for  greater  service.  All  that  the  existing  utility  may 
properly  demand  in  such  a  case  is  that  the  proposed 
competitor  be  required  to  furnish  as  complete  and 
adequate  a  service  and  under  comparable  burdens 
and  obligations  to  the  public.  However,  opportunity 
should  be  given  to  earn  enough  to  meet  the  reason- 
ably anticipated  needs  of  obsolescence  by  adequate 
amortization  to  meet  new  developments  within  the 
industry  that  are  discernible  and  to  obviate  the 
necessity  wherever  possible  of  competition. 

While  it  is  true  that  under  conditions  of  eco- 
nomic restraint  only  there  is  no  obligation  to  protect 
or  preserve  an  investment  that  progress  has  made  of 
no  real  economic  value,  nevertheless,  under  condi- 
tions of  regulation  as  practiced  there  is  a  moral 
obligation  to  see  that  a  public  utility  has  the  oppor- 
tunity to  protect  itself  in  the  return  of  its  capital. 

The  Inevitability  of  Progress 

There  has  been  argument  that  not  to  leave  com- 
petition absolutely  free  will  serve  to  discourage  use 
of  improved  facilities  developed  in  the  arts  and  sci- 
ence and  that  inventive  genius  will  be  discouraged. 
Competition  has  been  very  much  the  exception  and 
if  the  future  is  to  be  judged  by  the  past  this  argu- 
ment is  not  tenable.  It  is  within  the  power  of  regu- 
latory authorities  to  compel  utilities  to  give  service 
in  keeping  with  modern  methods.  Manifestly,  under 
regulation  it  is  as  much  the  duty  of  regulatory  au- 
thorities to  enforce  modern  standards  of  service  as 
it  is  the  obligation  of  the  utility  to  use  and  apply 
them.  Incompetence  and  neglect  by  either  does  not 
absolve  or  excuse  the  other.  Both  have  a  public 
trust  to  perform  and  respect. 


However,  the  pressure  of  demand  upon  available 
means  of  supply  will  have  a  most  desirable  influence 
toward  the  use  and  exercise  of  modern  means  and 
practices. 

Regulation  that  has  an  eye  to  the  service  of  the 
public  utility  in  economic  development  and  progress 
generally  will  offer  inducement  to  use  improved  facil- 
ities and  methods  by  making  it  possible  for  some 
equitable  distribution  to  be  made  between  the  man- 
agement and  its  patrons  of  the  profits  from  what 
is  saved. 

Furthermore,  improved  facilities  and  equipment 
that  make  for  the  economy  and  conservation  of  elec- 
trical energy  are  the  products  of  the  manufacturers 
of  appliances  and  equipment.  It  is  inconceivable  that 
those  for  whose  use  they  are  designed  and  perfected 
can  discourage  their  manufacture.  It  is  the  business 
of  the  manufacturer  constantly  to  promote  and  de- 
velop improved  processes.  They  will  see  to  it  that 
these  improved  processes  are  brought  to  public  rec- 
ognition and  their  use  made  inevitable. 

It  is  the  purpose  of  our  Federal  patent  laws  to 
foster  and  encourage  invention  and  you  cannot  stifle 
the  irrepressible  spirit  of  the  geniuses  that  bring 
them  into  recognition  and  use.  It  is  impossible  to 
defeat  the  purpose  and  results  of  applied  knowledge. 
The  unseen  and  inexorable  laws  of  natural  progress 
are  impregnable  to  such  artificial  forces  as  may  en- 
deavor to  challenge  them. 

The  Economical  Use  of  Capital 

At  no  time  in  the  history  of  the  world  has  there 
been  greater  need  for  intelligent,  efficient  and  eco- 
nomical use  of  capital.  We  have  just  passed  through 
a  period  of  war  on  a  vastly  greater  scale  of  destruc- 
tion than  at  any  other  time  in  history.  We  have 
produced  to  destroy.    Now  we  must  produce  to  build. 

Our  progress  is  largely  dependent  upon  the  use 
that  we  make  of  capital.  If  we  use  it  intelligently, 
eflficiently  and  economically  we  can  produce  moi'e, 
and  if  we  produce  more  and  maintain  the  purchasing 
power  of  the  producer  we  can  live  better.  Our  needs 
and  comforts  will  be  more  amply  supplied  and  we 
will  reach  a  higher  standard  of  living  conditions. 
Thus  the  morale  of  our  people  will  be  strengthened 
and  the  improved  quality  of  our-  citizenship  will  give 
us  greater  economic,  social  and  political  stability. 
Capital  and  the  efforts  of  labor  should  not  be  waste- 
fully  or  inefficiently  utilized  or  expended  if  the  great- 
est possible  service  is  to  be  rendered. 

Equitable  Regulation 

Therefore,  the  industry  that  is  so  regulated  that 
return  is  limited  should  be  kept  free  from  competi- 
tion if  the  facilities  of  production  and  distribution 
are  identical  in  order  to  conserve  capital  for  its 
greater  economic  use.  What  has  been  invested  and 
what  will  be  invested  in  competitive  public  utility 
enterprises  of  identical    nature    may  not    be  of  an 


W.  H.  ONKEN,  JR.,  editor  Electrical  World  — 

"The   best  protection   against   competition   is   the   com- 
plete service  of  the  community  by  the  original  company." 

— Northwest  Electric  Light  and  Power  Association. 
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amount  to  appreciably  influence  the  cost  of  money  to 
the  industry.  However,  the  need  to  conserve  capital 
and  put  it  to  the  best  use  is  not  a  problem  of  degree. 
It  is  possible  to  do  it  where  the  condition  is  one  of 
natural  monopoly  and  capable  of  such  regulation  as 
to  fix  charges  and  standards  of  service. 

Regulation  is  correct  in  principle  and  should  be 
made  fair  in  practice- — fair  to  the  public  and  fair  to 
the  investor.  If  the  principle  in  practice  is  to  deter- 
mine the  conditions  of  service,  character  of  rates,  the 
fair  value  of  property  for  purposes  of  rate-making 
and  the  reasonableness  of  return,  is  there  not  an 
obligation,  in  some  measure  at  least,  to  protect  the 
investment  ?  Assuming  that  the  pui-pose  of  the  law 
is  met  by  providing  a  reasonable  return  upon  a  fair 
value,  is  it  um-easonable  to  ask  that  if  these  limita- 
tions are  to  be  prescribed  the  industry  be  protected 
from  competition  ?  It  is  as  wasteful  and  as  foolish 
to  allow  competition  under  regulation  as  it  is  to 


allow  two  men  to  drive  the  same  nail.  There  is  only 
one  nail  to  be  driven  just  as  there  is  but  one  public 
utility  service  of  identical  nature  to  be  rendered. 
There  is  a  duplication  of  labor  and  capital  to  drive 
the  one  nail  and  a  duplication  of  capital  and  labor  to 
furnish  the  one  kind  of  service.  Regulation  in  the 
sense  of  control  of  public  utilities  as  exercised  is  in 
truth  uneconomic.  It  leaves  no  opportunity  for  eco- 
nomic law  to  be  free  to  regulate.  It  is  a  denial  of  the 
efficacy  of  competition  as  a  regulator  of  rates  and 
service. 

Regulation  is  a  task  of  large  undertaking.  Its 
problems  are  many  and  perplexing.  Anything  that 
can  be  done  to  simplify  regulation  will  make  it  more 
efficient  and  successful.  For  this  reason  if  the  com- 
plexities of  competitive  situations  are  eliminated  the 
purposes  and  objects  of  regulation  can  be  better 
served  and  achieved. 


Technical  Section's  Report  to  the  Convention 

(In  the  one  year's  time  during  which  this  Section  of  the  Northwest  Electric  Light  and 
Power  Association  has  been  in  existence  remarkable  results  have  been  achieved.  Acting 
through  its  own  membership  and  that  of  the  National  Committee,  it  has  gathered  data  which 
should  be  of  vital  interest  to  the  central  station  utilities  of  the  Northwest. — The  Editor.) 


The  Governing  Committee  of  the  Hydroelectric 
and  Technical  Section  of  the  Northwest  Electric 
Light  and  Power  Association  has  summarized  in  a 
complete  manner  the  reports  of  the  various  Commit- 
tees of  this  Section  as  presented  at  this,  its  first 
convention.  At  the  same  time  the  Committee  traced 
some  of  the  steps  in  the  evolution  of  the  Association 
work  up  to  the  present  time. 

Even  though  the  Section  has  been  in  existence 
only  a  year,  the  Committees  have  proved  themselves 
to  be  of  inestimable  value.  Working  through  their 
own  membership  and  with  the  Committees  of  the 
National  Association,  the  problems  and  experiences 
of  the  country  have  been  brought  to  the  Northwest 
and,  through  membership  in  the  National  Commit- 
tees, the  problems  and  experiences  of  the  Northwest 
have  been  given  to  the  country  at  large. 

ELECTRICAL  APPARATUS 

Progress  in  standardization  has  required  the 
closest  cooperation  between  the  manufacturer  of 
electrical  apparatus  and  the  user,  and  it  depends 
upon  their  combined  ingenuity  and  experience.  Prob- 
ably the  most  important  point  of  contact  today  be- 
tween the  manufacturer  and  the  user  is  that  existing 
between  the  Power  Club  and  the  Electrical  Apparar 
tus  Committee  of  the  N.  E.  L.  A.  And  the  Asso- 
ciation's committee  is  rendering  a  service  of  no 
small  value  to  the  National  Committee.  The  report 
takes  up  in  detail  the  experience  and  practice  of 
various  member  companies  in  connection  with  twenty 
different  subjects,  enumerated  below: 

Experience  with  and  Application  of  Reactors The  use 

of  reactors  has  been  more  general  in  the  East  than  in  this 
part  of  the  country,  it  being  applied  more  in  the  case  of 
stations  running  over  10,000  kilowatts,  but  they  are  coming 
into  more  common  use  yearly. 

Grounding  of  Neutrals  of  Generator  Windings. — One 
company  reports  that  it  does  not  ground  the  neutrals  of  its 


generators,  but  in  the  case  of  two  other  companies  it  seems 
to  have  been  beneficial. 

Generator  Field  and  Armature  Failures. — Not  many 
cases  of  failures  are  reported  considering  the  number  of  ma- 
chines and  the  length  of  time  covered,  but  the  explanations 
for  such  failures  are  of  great  interest. 

Unsatisfactory  Results  From  Varnished  Cambric  Station 
Cables. — The  use  of  such  cable  seems  to  have  been  generally 
satisfactory. 

Experience  with    600- Volt    Synchronous    Converters. — 

Most  of  the  experience  with  synchronous  converters  in  the 
Northwest  has  been  with  600-volt  railway  apparatus,  and 
the  experience  of  the  different  companies  is  of  a  great  deal 
of  interest.  The  experience  of  the  Portland  Railway,  Light  & 
Power  Company  in  changing  from  33  to  60  cycles  is  particu- 
larly worthy  of  note. 

Relative  Advantages  and  Fire  Hazards  of  Air-Blast  and 
Oil-Cooled  Transformers. — There  seems  to  have  been  only  one 
case  of  fire  in  large  oil-cooled  transformers,  while  several 
cases  of  fire  in  air-blast  are  reported.  It  would  seem  that 
the  preference  would  lie  in  favor  of  the  oil-cooled,  even 
though  from  the  insurance  companies'  standpoint  the  fire  haz- 
ard is  greater. 

Induction  Regulator  Failures  and  Character  of  Regula- 
tor Installations. — Few  failures  are  reported  and  the  causes 
for  these  failures  have  been  largely  remedied  in  later  designs 
of  this  type  of  apparatus.  The  feeling  that  any  special  pro- 
tection for  such  equipment  as  is  proposed  by  the  National 
Electrical  Safety  Code  of  the  United  States  Bureau  of  Stand- 
ards is  unnecessary  seems  to  be  general. 

Standardization  of  Best  Arrangement  of  Generating  and 
Sub-Station  Bus-  and  Oil-Switch  Structures. — It  would  appear 
that  this  is  desirable  and  that  the  construction  should  be  as 
rugged  and  as  open  as  possible. 

Excitation  System. — Both  individual  exciters  mounted 
on  generator  shaft  and  combination  waterwheel  and  induction 
motor-driven  exciters  are  being  used  with  satisfactory  results. 

Transformer  Purchase  Specifications. — Not  much  ex- 
pression of  opinion  has  been  given  us  on  this  point. 

Oil  Switch  Failures. — Apparently  this  trouble  has  been 
of  serious  nature  and  we  would  call  attention  to  the  desir- 
ability of  further  investigation  for  the  reasons  for  such  fail- 
ures as  well  as  the  standardization  of  ratings. 

Tendency  Towards  and  Development  of  Automatic  or 
Semi-Automatic  Sub-Stations. — This  is  a  development  with 
which  our  companies  have  had  little  experience  but  it  is  sig- 
nificant that  they  are  being  seriously  considered. 
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Experience  with  Iron  and  Copper  Cooling  Coils. — With 
the  exception  of  one  company,  copper  coils  are  generally 
recommended,  particularly  on  account  of  the  tendency  for 
iron  coils  to  choke  with  deposits  of  impure  water,  it  some- 
times having  been  necessary  to  flush  them  several  times 
each  day. 

Standardized  Transformer  Polarity. — This  should  be 
adopted. 

Use  of  Warren  Clocks  in  Maintaining  Frequency. — None 
of  our  companies  report  the  use  of  such  devices,  and  it  would 
seem  difficult  here  on  account  of  the  distance  apart  of  the 
generating  stations. 

Standardization  of  Transformer  and  Switch  Oils  and 
Tests  for  Same. — This  is  recommended. 

Advantages  of  Separate  Control  Batteries  in  250-Volt 
D.C.  Sub-Stations. — If  emergency  batteries  are  not  present 
it  is  our  opinion  that  separate  control  batteries  should  be  in- 
stalled in  all  stations  where  switches  and  apparatus  are 
electrically  controlled. 

Locking  of  High  Tension  Bus  and  Switch  Compart- 
ments.— This  seems  to  be  unnecessary,  as  no  unauthorized 
persons  are  supposed  to  enter  rooms  containing  same  under 
our  State  Safety  Rules. 

Sub-Station  Fire  Fighting  Equipment. — All  sub-stations 
should  be  provided  with  such  equipment.  Dry  sand  is  a  great 
assistance  in  this  particular. 

Use  of  Wireless  Telephone  and  Telegraph. — One  com- 
pany has  used  this  ^th  very  good  results.  The  outcome  of 
the  experiment  which  is  now  being  tried  in  the  East,  viz., 
telephoning  over  high  voltage  lines  carrying  current,  is  being 
watched  with  interest. 

In  the  discussion  which  followed,  M.  T.  Craw- 
ford said  that  cable  troubles  reported  by  the  Pug-et 
Sound  Power  &  Light  Company  had  been  due  to 
having  lightning  arresters  on  the  plant  side  of  the 
cable;  they  have  been  placed  on  the  line  side  with 
better  results.  Mr.  Lindsay  urged  the  study  of  oil- 
switch  problems.  He  brought  out  that  Western 
plants  had  reached  the  capacity  of  the  switches  man- 
ufactured at  present,  and  that  there  was  needed 
either  new  types  of  switches  or  a  sectionalizing  of 
lines  to  avoid  disastrous  explosions  in  the  future. 

METERS 

While  the  average  engineer  probably  will  not 
agree  to  it,  the  commercial  man  will  say  that  the 
most  important  class  of  equipment  on  the  central 
station  system  is  the  meter.  Of  the  dozen  or  so 
men  in  the  Northwest  who  are  competent  to  discuss 
the  technical  phases  of  metering,  some  of  them  are 
on  the  Committee  on  Meters,  part  of  the  report  of 
which  follows.  Improvement  in  present  methods  of 
measuring  demand  and  in  metering  practice  gen- 
erally is  the  goal  at  which  this  committee  has  been 
eai'nestly  working. 

More  active  participation  by  men  in  the  North- 
west with  the  work  of  the  National  Committee  on 
Meters  has  been  effected,  and  much  data  has  been 
compiled  and  forwarded  to  the  chairman  of  that  com- 
mittee, in  the  report  of  which  it  has  been  embodied. 

Considerable  interest  was  manifested  in  connec- 
tion with  the  supply  of  a  sufficient  number  of  prop- 
erly trained  meter  men,  and  a  committee  has 
prepared  a  course  of  study  which  may  be  followed 
to  equip  young  men.  Discussion  brought  out  the 
good  results  already  gained  from  this  education  in 
accuracy,  lack  of  labor  troubles  and  the  chance  for 
advancement. 

The  section  of  the  meter  code  for  maximum  de- 
mand meters  was  completed  during  the  year  and  now 


is  known  as  Section  10.  It  is  recommended  that 
those  in  charge  of  meter  departments  of  this  Asso- 
ciation study  this  section  of  the  code  carefully  as  it 
will  better  enable  them  to  secure  the  device  for  more 
nearly  giving  them  the  desired  results  where  the 
demand  of  a  certain  type  of  installation  is  required. 

It  has  long  been  recognized  that  a  considerable 
saving  of  time  and  less  liability  of  eiTor  would  result 
from  the  adoption  of  standard  disk  constants.  Man- 
ufacturers have  agreed  to  the  desirability  of  a 
change,  and  as  soon  as  manufacturing  conditions 
warrant  it  is  expected  that  these  will  be  put  into 
effect. 

Outdoor  metering  at  moderately  high  potentials 
is  becoming  a  common  custom  in  the  West,  but  the 
results  of  manufacturers  in  their  attempts  to  meet 
the  situation  have  not  been  entirely  satisfactory. 
Without  doubt,  more  study  on  the  subject  will  bring 
about  suitable  standards. 

The  importance  of  the  consumer's  demand  is 
being  given  more  consideration  for  rate  making  and 
distribution  purposes,  with  special  reference  to  the 
smaller  consumers.  Considerable  progress  has  been 
made  by  manufacturers  of  demand  and  graphic 
meters  during  the  year  past  and  the  importance  of 
studying  power-factor  recording  devices  was  urged 
by  Mr.  Gille  in  the  discussion  that  followed.  The 
committee  is  looking  for  still  gi'eater  developments 
of  a  simplified  demand  meter  from  the  producers, 
when  power  companies  shall  have  arrived  at  a  proper 
rate  for  their  service. 

PRIME  MOVERS 

It  is  generally  recognized  that  this  Association 
is  more  deeply  interested  in  water  than  in  steam  as 
a  prime  mover,  and  as  the  appointment  of  the  North- 
western Committee  took  place  so  late  in  the  year, 
it  refers  its  Association  to  the  report  of  the  National 
Committee  on  Prime  Movers,  a  great  part  of  which 
refers  to  steam  generation. 

With  the  formation  of  the  Hydraulic  Power 
Committee  of  the  National  Association  at  Pasadena 
this  year,  because  of  the  predominance  of  water 
power  in  the  West,  this  Association  will  be  well  rep- 
resented in  its  personnel. 

INDUCTIVE  INTERFERENCE 

In  view  of  the  fact  that  few  physical  problems 
confronting  the  light  and  power  utilities  of  this  coun- 
try are  more  important  than  the  inductive  interfer- 
ence problem,  the  committee  has  gone  to  great  length 
in  assisting  the  National  Committee  to  formulate  a 
nation-wide  plan  of  action  which  will  produce  a  basis 
on  which  to  handle  this  question,  interest  in  which  is 
becoming  so  active  among  power  distributing  com- 
panies and  communication  companies.  Close  co- 
operation has  been  offered  by  the  telegraph  and  tele- 
phone companies  which   are  informing  themselves 


D.  I.  CONE,  Pacific   Telephone  &  Telegraph   Company,   San 
Francisco  — 

"It  is  a  good  sigTi  when  both  communication  interests 

and  power  companies  are  studying  inductive  interference  as 

a  general  problem  rather  than  as  a  series  of  special  cases." 

— Northwest  Electric  Light  and  Power  Association. 
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with  admirable  thoroughness  on  every  phase  of  the 
interference  problem. 

The  deplorable  situation  of  the  power  companies 
is  reflected  in  the  requests  for  advice  received  by 
the  committee  in  specific  Interference  cases.  These 
reveal  the  immediate  need  for  formulation  of  govern- 
ing principles  by  which  the  merits  of  each  case  can 
be  measured  and  upon  which  a  consistent  policy  can 
gradually  be  developed  for  the  guidance  of  the  power 
companies.  An  important  feature  in  the  National 
situation  is  the  growing  activity  of  state  commissions 
in  the  matter  of  rules  to  govern  inductive  interfer- 
ence. 

Among  the  principal  things  thus  far  accom- 
plished by  the  National  Committee  are: 

I.  Establishment   of    contact   with     all    parts   of   the 

country,  and  organization. 
II.  A  first  draft  of  governing  principles  (not  yet  com- 
plete). 

III.  Accumulation  of  a  large  amount  of  data. 

IV.  Establishment  of  a  consulting  relation  with  mem- 
ber companies. 

V.  The  initiation  of  joint  work  with  the  sub-committee 
of  the  A.  I.  E.  E.  that  is  investigating  the  so-called 
telephone  interference  factor. 
VI.  The  establishment  by  the  N.  E.  L.  A.,  at  the  com- 
mittee's request,  of  a  technical  staff,  and  partial 
foiTnulation  of  a  program  for  technical  work. 

The  West  has  a  representation  of  nearly  one- 
third  on  the  National  Committee. 

Since  July  of  this  year,  a  few  first  principles 
have  been  deduced  which  could  be  considered  suffi- 
ciently evident  and  estabHshed  to  warrant  tentative 
adoption.  The  report  outlines  those  in  full  and  brings 
out  some  conclusions  resulting  therefrom. 

There  is  already  available  a  large  amount  of  ma- 
terial of  a  technical,  statistical,  bibliographical  and 
legal  nature,  to  which  considerably  more  will  be 
added  as  it  becomes  available,  to  form  an  encyclo- 
pedic collection  with  analyses  and  summaries  in  three 
appendices.  It  is  further  proposed  to  present  the 
more  essential  material  in  the  form  of  a  data  book 
to  meet  the  needs  of  the  average  power  engineer. 

Several  cases  of  interference  are  presented  in 
connection  with  the  consulting  relations  work,  which 
work  will  be  difficult  until  a  code  of  basic  principles 
has  been  adopted. 

A  modification  of  the  present  wave  shape  stand- 
ard for  the  no-load  wave  shape  of  synchronous 
machinery  is  being  considered,  to  be  known  as  the 
Telephone  Interference  Factor  (t.i.f.).  The  method 
of  measurement  of  this  t.i.f.  is  given  in  the  report, 
and  other  data  concerning  it. 

To  meet  the  requirements  of  the  situation,  as 
revealed  by  the  first  year's  work  of  the  committee, 
the  executives  of  the  Association,  acting  upon  the 
committee's  recommendation,  have  retained  the  serv- 
ices of  W.  J.  Canada  and  Frank  F.  Fowle.  Mr. 
Canada  has  immediate  supervision  of  the  technical 
^vork  undertaken  by  the  committee,  and  Mr.  Fowle 
will  act  in  a  consulting  engineering  capacity.  While 
the  Technical  Stafl"  will  carry  on  the  active  work,  it 
will  maintain  close  contact  with  and  work  in  conjunc- 
tion with  the  committee. 

It  is  not  the  intention  that  extensive  engineer- 
ing research  work  be  taken  up  this  year,  since  this 
would  involve  the  construction  of  an  experimental 


parallel,  which  would  have  to  be  at  least  eight  miles 
in  length,  corresponding  to  the  standard  transposi- 
tion and  loading  sections  of  the  A.  T.  &  T.  Co. 

Under  Mr.  Canada's  direction,  work  along  defi- 
nite lines  is  now  being  initiated,  and  the  report  out- 
lines the  procedure. 

OVERHEAD  SYSTEMS 

With  34  per  cent  of  the  total  investment  of 
property  in  overhead  systems;  the  problems  and 
costs  incident  to  the  operation  and  maintenance  of 
overhead  lines  has  been  extensively  studied  by  the 
Association's  Committee  and  presented  in  detail  in 
the  report  of  the  National  Committee.  Construction 
methods  and  materials,  maintenance  methods  and 
materials,  insulator  maintenance  —  these  are  the 
three  topics  on  which  questionnaires  brought  forth 
such  a  splendid  response  from  the  companies. 

Maintenance  of  alive  wires  has  been  given  much 
thought,  and  several  companies  returned  full  reports 
on  this  question.  The  Committee  treated  in  an  ex- 
haustive manner  the  preservative  treatment  of  poles 
and  crossarms,  but  apparently  no  settled  opinions 
exist  among  the  companies  as  to  either  preservative 
or  process.  It  was  brought  out,  however,  that 
merely  the  painting  of  the  pole  did  not  prolong  its 
life.  In  the  discussion  on  cross-arms  treatment,  it 
was  decided  to  be  merely  a  matter  of  climate. 

Following  up  pole  pi'otection  in  the  discussion, 
Mr.  Fisken  recommended  the  Harding  method  of 
reinforced  concrete  around  the  pole.  He  also  said 
that  his  company  bui-ned  off"  the  weeds  from  around 
the  pole  once  a  year.  Mr.  Boykin  reported  good  re- 
sults by  using  waste  products  from  garages  for  kill- 
ing weeds. 

In  the  mattei-  of  insulator  resistance,  reference 
is  made  to  the  report  of  the  National  Committee. 
The  Overhead  Committee  is  working  through  the 
Safety  Committee  in  an  endeavor  to  cooperate  with 
the  Bureau  of  Standards,  particularly  in  the  re- 
drafting of  part  2  of  the  Code.  Loading  and  strength 
requirements  of  pole  construction  require  further 
consideration,  although  results  of  the  survey  dem- 
onstrate to  the  Committee  that  even  the  1916  Code 
would  be  exceedingly  difficult  to  comply  with,  much 
less  the  more  rigid  conditions  proposed  in  the  sug- 
gested changes. 

The  Washington  Electrical  Construction  Stat- 
ute, it  was  shown,  would  compel  over  a  million  dol- 
lars in  cost  of  changes  if  it  should  be  permitted  to 
go  into  effect  in  July,  1922.  Its  dangers  were  pointed 
out  in  the  discussion,  and  its  retroactive  effect.  All 
effort  is  to  be  made  to  have  the  act  repealed  before 
the  next  session  of  the  legislature  of  that  state. 

An  exhaustive  progi'am  has  been  laid  out  by  the 
Committee  in  conjunction  with  the  national  body, 
and  because  of  its  large  representation  in  that  body, 
the  Northwest  has  been  kept  well  advised  of  activi- 
ties affecting  overhead  work. 

UNDERGROUND  CONSTRUCTION  AND 
ELECTROLYSIS 

The  promise  of  better  cables  and  their  more 
intelligent  use  by  the  utilities  is  one  result  of  the 
work  of  the  Committee  in  the  completion  of  cable 
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specifications  which  followed  investigations  of  dielec- 
tric losses,  etc.  While  underground  construction  in 
the  Northwest  is  at  present  confined  to  a  few  of  the 
larger  companies,  still  it  is  becoming  more  common, 
especially  in  submarine  crossings  and  for  building 
entrances. 

Especial  interest  is  manifested  in  safe  operating 
temperatures  for  cables,  because  nearly  all  power 
companies  are  facing  increased  load  conditions  that 
demand  working  cables  to  their  ultimate  limit  or 
purchasing  new  cable  equipment.  Results  are  being 
secured  toward  better  and  more  reliable  cable  to  meet 
the  occasional  overloads.  In  particular,  manufac- 
turer measurement  of  dielectric  power  loss  per  foot 
and  the  power  factor  of  the  charging  current  are 
covered  in  the  new  specifications. 

The  report  takes  up  PR  losses  and  dielectric 
losses,  direct  practice,  potheads  and  junction  boxes 
and  practice  in  finding  of  faults.  In  the  discussion, 
Mr.  Le  Fever  gave  the  figures  of  some  cable  tests 
which  showed  more  unsatisfactory  results  with  var- 
nished cambric  than  with  paper  insulation. 

SAFETY  RULES 

Activity  in  the  matter  of  regulations  to  promote 
safety  in  the  central  station  industry  is  still  confined 
almost  entirely  to  the  revision  of  the  1916  edition  of 
the  National  Electrical  Safety  Code  of  the  Bureau 
of  Standards.  The  only  notable  exception  is  found 
in  California,  where  the  power  companies  have 
brought  out  a  code  independent  of  the  Bureau.  It  is 
reported  that  this  code  has  been  accepted  by  the 
Railroad  Commission  of  California  and  will  soon  go 
into  effect.  As  a  result  of  this  action  in  California, 
there  is  reason  to  believe  that  certain  modifications 
will  be  made  in  the  National  Electrical  Safety  Code 
which  will  make  it  more  acceptable  to  power  inter- 
ests generally. 

The  Committee  has  watched  closely  the  monot- 
onous progress  of  the  code,  and  has  stood  firmly 
against  the  upward  revision  which  is  proposed  in 
some  of  the  rules.  In  connection  with  the  Electrical 
Construction  Statute  of  Washington,  to  the  Public 
Policy  Committee  for  Washington  has  been  assigned 
the  responsibility  for  taking  suitable  action.  The 
Committee  believes  that  the  best  solution  will  be 
found  in  the  repeal  of  the  act  and  the  promulgation 
in  its  stead  of  the  National  Electrical  Safety  Code 
(with  certain  modifications)  by  the  Public  Service 
Commission. 

Of  the  objectionable  features,  a  limiting  voltage 
to,  ground,  changed  from  5000  to  2900  volts,  for 
supply  lines  crossing  telephone  circuits,  where 
stronger  construction  was  specified;  an  increase  in 
the  transverse  loading  specifications  for  grades  B 
and  C  construction,  and  an  increase  from  No.  8  to 
No.  6  in  minimum  sizes  of  medium  and  hard  drawn 
bare  copper  wire  allowable  for  grades  A  and  B,  car- 
ried particular  weight.  The  result  of  a  survey  on 
these  matters  by  the  National  Safety  Committee  and 
the  Bureau  was  conclusive  proof  to  the  former  that 
a  revision  upward  in  the  requii'ements  was  entirely 
unjustified.  The  report  embodies  a  recent  letter 
from  W.  J.  Canada  to  the  Bureau  of  Standards  out- 


lining commendation  of  the  revisions  as  a  whole 
while  presenting  objections  to  the  three  rules  re- 
ferred to  above. 

In  the  final  analysis,  the  Committee  believes 
that  the  1920  edition  of  the  National  Electrical 
Safety  Code  will,  in  general,  be  less  drastic  than  the 
1916  edition,  with  the  exception  of  the  three  rules 
previously  mentioned.  It  has  certainly  been  very 
much  simplified  in  arrangement  and  clarified  as  to 
intent.  In  its  present  form,  with  a  few  modifica- 
tions, it  could  well  be  used  as  a  basis  for  a  Safety 
Code  which  would  be  workable  and  not  unduly 
burdensome  to  the  utilities. 


ACCOUNTING  SECTION  REPORT 

(Efficient  cooperation  in  the  electrical  industry  is  con- 
siderably dependent  upon  the  accounting  methods 
used,  and  their  coordination^  Following  is  a  part  of 
the  report  made  to  the  recent  convention  of  the 
Northwest  Electric  Light  and  Power  Association  by 
the  governing  committee  of  the  Accounting  Section. 
—The   Editor.) 

In  this  report  the  committee  on  statistics  and 
accounts  of  the  National  Association  of  Railway  and 
Utilities  Commissioners  will  be  designated  the  Na- 
tional Committee. 

It  is  our  belief  that  the  present  intention  of  the 
National  Committee  is  to  submit  such  form  of  classi- 
fication as  it  may  devise  to  the  various  state  com- 
missions for  approval  before  rendering  its  final 
report  to  the  National  Association  for  adoption.  In 
our  opinion,  consideration  of  the  National  Commit- 
tee's classification  will  be  facilitated  and  better  re- 
sults obtained  if  territorial  groups  of  the  various 
states,  similar  to  that  of  the  Northwest  Conference 
on  Public  Utility  Statistics  and  Accounts,  be  effected. 
We  therefore  recommend  that  the  National  Commit- 
tee make  an  effoi't  to  have  such  organizations  or 
conference  formed. 

In  its  employment  of  the  idea  of  uniformity  of 
accounts  the  National  Committee  should  extend  this 
principle  to  include  cori'esponding  uniformity  and 
standardization  of  annual  report  forms  and  statis- 
tical data  required. 

The  titles  and  arrangement  of  primary  or  con- 
trol accounts  are  of  minor  importance  as  compared 
with  the  great  advantages  to  be  gained  by  uni- 
formity. It  is  assumed  that  in  any  event  a  classifi- 
cation will  be  devised  along  modern  utility  account- 
ing lines,  having  due  regard  for  the  requirements 
of  the  various  commissions  as  regulatory  bodies  and 
the  requirements  of  the  utilities  as  operating  and 
financial  organizations. 

The  test  accompanying  any  classification  pro- 
posed should  be  definite  and  exact.  It  is  important 
that  uniformity  in  text  as  well  as  in  account  be 
secured. 


GEO.  E.  QUINAN,    chief    electrical    engineer,  Puget   Sound 
Power  &  Light  Company  — 

"Most  problems  are  feared  only  because  not  understood. 
If  the  power  company  faces  a,  difficult  situation  in  inductive 
interference,  it  is  time  to  learn  all  that  can,  be  known 
about   it." 

— rNorthwest  Electric  Light  and  Power  Association. 
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It  is  our  belief  that  it  will  not  be  necessary  to 
devise  an  entirely  new  and  original  classification. 
Several  exhaustive  studies  have  recently  been  made 
along  this  hne;  these  should  be  utilized  so  far  as 
practicable,  to  the  end  that  the  work  of  the  National 
Committee  be  minimized  and  presentation  of  a  classi- 
fication for  the  consideration  of  the  several  states  be 
expedited. 

Where  practicable,  the  classification  prescribed 
by  the  Interstate  Commerce  Commission,  as  repre- 
senting a  classification  in  general  use  by  states  and 
certain  utilities  should  be  followed.  This  recommen- 
dation is  offered,  having  in  mind  that  developments 
in  accounting  practice  may  make  radical  departures 
from  the  Interstate  Commerce  Commission's  classifi- 
cation desirable  in  certain  instances.  We  deem  it 
important  to  obtain  reconciliation  between  Interstate 
Commerce  Commission  balance  sheet  accounts  and 


those  to  be  prescribed  by  the  National  Committee. 

The  preparation  of  a  Uniform  Classification  of 
Accounts  is  now  in  the  hands  of  a  committee  of  The 
National  Association  of  Railway  and  Public  Utility 
Commissioners,  The  National  Electric  Light  Asso- 
ciation and  the  American  Gas  Association,  and  it  is 
our  information  and  belief  that  the  same  will  be 
completed  so  as  to  make  possible  its  adoption  by 
January  1,  1921. 

Accounting  departments  have  advanced  to  an 
important  place  in  the  affairs  of  our  industry  and  we 
are  quite  sure  that  within  a  comparatively  short 
time  our  profession  can  refer  with  much  satisfaction 
to  the  rapid  development  made  by  the  Accounting 
Section  of  the  Northwest  Electric  Light  and  Powei 
Association. 

J.  S.  Simpson,  Chairman,  A.  N.  CudwoTth,  E.  D.  Sliepherd,  J.  F. 
Denison,  G.  F.  Nevins,  C.  F.  Kirchhaine,  A.  E.  Jannsen,  A.  B.  Doerr, 
L.    W.    Dick. 


Commercial  Section  Report 

(The  commercial  side  of  the  central  station  business  constitutes  an  important  field  in  electrical 
activities  as  developed  today.  A  part  of  the  constructive  report,  presented  at  the  convention 
of  the  Northwest  Electric  Light  and  Power  Association  by  the  governing  committee  of  the 
Commercial  Section,  is  quoted  below. — ^The  Editor.) 


Under  the  new  plan  providing  for  the  organiza- 
tion of  the  membership  of  this  Association  into  four 
major  groups  or  sections,  the  Governing  Committee 
of  the  Commercial  Section,  comprising  nine  mem- 
bers, appointed  by  the  president  last  December,  held 
two  regular  meetings  besides  carrying  on  consider- 
able correspondence  regarding  matters  of  more  or 
less  interest  to  the  Section  and  Association. 

Undoubtedly  the  need  for  commercial  emphasis 
in  the  central  station  business  fully  justifies  the  cre- 
ation of  a  Commercial  Section,  to  say  nothing  of  the 
value  of  this  arrangement  in  tying  in  with  the  simi- 
lar plan  of  the  N.  E.  L.  A.  parent  body. 

There  is  no  question  but  that  the  central  sta- 
tions of  this  geogi-aphic  district  have  been  conspic- 
uously progressive  in  the  development  of  their  busi- 
ness, still  it  is  the  opinion  of  this  committee  that 
a  greater  number  of  subjects  could  with  profit  re- 
ceive more  painstaking  consideration  in  the  future 
than  has  been  the  case  in  the  past. 

Among  the  outstanding  things  which  should 
obviously  be  placed  to  the  fore  for  early  considera- 
tion are  power  factor  rates,  improvement  in  lighting 
sales,  commercial  service  and  relation  with  custom- 
ers, electrical  salesman's  hand  book  and  electrical 
vehicles;  but  in  particular  we  wish  to  call  attention 
to  the  importance  of  broad  and  constructive  interest 
in  the  matter  of  an  educational  committee  for  prac- 
tically all  classes  of  our  employes,  as  we  feel  that 
our  business  has  grown  in  dimensions  and  impor- 
tance to  such  an  extent  that  those  of  us  engaged  in 
its  various  activities  do  not  realize  its  scope.  The 
development  of  trained  talent  for  a  continued  and 
successful  career  in  this  vocation  has  not  kept  pace 
with  the  demands  of  the  industry  to  date,  and  cer- 
tainly the  supply  will  not  be  adequate  to  meet  future 
requirements. 

We  are  of  the  opinion  that  a  reasonable  amount 
J"  expense,  if  necessary,  would  be  justified  in  provid- 


ing central  facilities  for  the  coordination  of  this  in- 
formation for  the  use  of  the  membership  of  this 
Northwest  territory,  where  the  problems  embraced 
in  our  business  are  in  many  respects  distinctly  dif- 
ferent from  those  elsewhere. 

The  following  matters  appear  to  us  to  be  of 
sufficient  importance  to  be  made  the  subject  of  spe- 
cial investigation  and  compilation: 

1.  Data  as  to  comparative  costs  of  competitive  or  sub- 
stitutive forms  of  service. 

2.  Methods  employed  in  all  departments  of  our  busi- 
ness which  have  proven  to  be  successful  in  promoting  a 
higher  degree  of  efficiency. 

3.  Rate  increases  that  have  been  secured  and  theories 
that  have  been  successfully  advanced  in  the  efforts  that  have 
been  made  to  secure  increases. 

4.  Ways  and  means  that  have  been  adopted  whereby 
gratuitous  service  has  been  eliminated  and  revenues  have 
thereby  been  increased. 

5.  Educational  campaigns  that  have  been  conducted 
with  particular  reference  to  revenues  either  through  a  de- 
crease in  operating  expenses  or  an  increase  in  charges. 

6.  Campaigns  for  the  sale  of  securities  among  our 
customers. 

7.  General  method  of  establishing  demand  where  the 
rates  are  based  on  the  demand. 

8.  General  policy  towards  the  furnishing  of  special 
transformers  for  special  devices. 

9.  Line  of  demarkation  that  should  be  established  be- 
tween transmission  line  and  distribution  line,  with  special 
reference  to  the  maximum  voltage  at  which  company  should 
be  prepared  to  furnish  service  to  rural  consumers  at  standard 
rates  adjacent  to  the  line. 

10.  Whether  new  customers  requesting  service  at  this 
time  should  pay  an  increased  cost  over  what  is  paid  by  the 
old  customers.  This  question  is  predicated  on  the  fact  that 
customers  must  be  made  to  realize  that  increased  use  of 
utility  service  involves  increased  costs  for  m,any  years  to 
come. 

11.  Data  as  to  abolishing  costs  between  different 
classes  of  service  so  that  all  our  central  stations  will  have 
a  better  understanding  of  the  costs  of  the  main  types  of 
sei-vice  such  as  power,  residence  lighting,  commercial  light- 
ing, street  lighting,  cooking  and  water  heating. 

The  above  have  been  informally  selected  from 

the  many  things  of  a  like  nature  the  Committee  has 

had  under  consideration  and  no  doubt  any  reasonably 

well  versed  central    station  man    could  make  from 
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At  the  extreme  left  is  W.  D.  McDonald,  Seattle  representative  of  the 
Westinghouse  Electric  &  Manufacturing  Company.  No,  we  don't  know 
what  he  has  behind  his  back.  The  uproarious  gentlemen  in  the  second 
picture  are  A.  C.  McMicken,  sales  manager  for  the  Portland  Railway 
Light  &  Power  Company,  and  J.  I.  Colwell,  Western  Electric  Campany, 
Seattle.     The   photographer  asked   them   to   look   pleasant. 


The  contented  expressions  of  the  leaning  gentlemen  are  typical  of  how 
people  felt  at  convention.  The  owners  of  these  particular  specimens  are 
W.  R.  Putnam,  vice-president  of  the  Idaho  Power  Goimpany,  and  H.  L. 
Bargion  of  the  Washington  Electric  Supply  Company,  Spokane.  Markham 
Cheever,  extreme  right,  chief  engineer  of  the  Utah  Power  &  Light  Com- 
pany, looks  like  a  man  of  one  idea,  but  made  able  contributions  to  the 
technical  discussions  as  well   as  to  the  golf  contest. 


twenty-five  to  fifty  additions  embracing  matters 
upon  which  we  need  additional  practical  infoi-mation, 
all  of  these  being  matters  that  are  common  to  most 
of  the  companies  and  in  connection  with  which  we 
are  ambitious  to  establish  uniform  practice  as  a  fun- 
damental necessity  in  order  to  render  the  most  satis- 
factory and  efficient  service  to  the  public. 

In  closing  this  report  it  is  desired  to  state  that 
as  over  half  the  members  of  this  Committee  were 
members  of  the  Advisory  Committee  on  the  coopera- 
tion of  electrical  interests,  this  latter  report  was 
given  the  right  of  way  and  completed  for  presenta- 
tion at  this  convention. 

It  is  our  belief  that  the  plan  submitted  for  co- 
operation, if  adopted,  will  provide  the  machinery 
whereby  all  of  the  electrical  interests  such  as  deal- 
ers, contractors  and  manufacturers,  will  be  able  to 
cooperate  with  the  central  stations  to  the  fullest  ex- 
tent and  will  result  in  a  long  step  forward  in  the 
attainment  of  the  highest  ideals  of  electric  service 
as  a  whole  to  the  public. 

J.  V.  strange,  Pacific  Power  &  Light  Co.,  Portland  ;  A.  C.  McMicken. 
Portland  Railway  Light  &  Power  Co.,  Portland ;  J.  S.  Groo,  Northwest 
Electric  Co.,  Portland :  W.  R.  Putnam,  Idaho  Power  Co.,  Boise :  J.  Ryan 
Gaul,  Montana  Power  Co.,  Butte ;  R.  F.  Bailey,  Utah  Power  &  Light  Co., 
Salt  Lak.a  City :  J.  F.  FarQuhar,  Washington  Water  Power  Co.,  Spokane : 
C.  P.  Qui;,  West  Coast  Utilities  Co,,  Seattle;  R.  W.  Clark,  Puget  Sound 
Power  &  Lieht  Co.,  Seattle,  Chairman. 


COMPLETE  REGISTRATION  SPOKANE  CONVENTION 

Allen,  S.  S.,  Wash.  Water  Power  Co., Garfield,  Wash. 

Allison,   F.   D.,   Wash.  Water  Power   Co Siwkane,   Wash. 

Anderson,  H.  R.,  Wash.  Water  Power  Co.,  Spokane,  Wash. 

Arthur,    Guy,   Arthur    Fowler   Co., Spokane,    Wash. 

Aspinwall,    C.    V.,    Westinghouse    Elec.    &    Mfg.    Co., Spokane,    Wash. 

Baily,  B.  P.,  Pac.  Pr.  &  Lt.   Co., Astoria,   Ore. 

Bailey,  H.  E.,  Fobes  Supply  Co Seattle,  Wash. 

Bargion,  Mr.   and  Mrs.   H.    L Wash.   Elec.   Supply  Co.. Spokane,   Wash. 

Banghn,    Eck Yakima.    Wash. 

Beckiman,    G.    R.,    Wash.    Water   Power    Co Moscow.    Idaho 

Bertrand,  P.  A.,   Grays  Harbor  Ry.   &   Lt.   Co Aberdeen.   Wash. 

Bennett,  Lee.  Mountain  States  Power  Co., Sandpoint,  Idaho 

Birkett,   M.   W.,   Wash.   Water  Power   Co Spokane,   Wash. 

Bockmier,   P.   T.,    Wash.    Water    Power    Co., .Odessa,    Wash. 

5°^u'  J?''^'=«    H.,    Westinghouse    Elec.    Co., Seattle.    Wash. 

Booth,    P.    H..    Edison    Elec.    Appliance    Co.,    Ontario,    Cal. 


Boring,    Geo.    A.,    Pacific    States    Elec.    Co., Portland.    Ore. 

Batwell,   E.  N.,  Puget  Sound  Power  &  Light  Co Seattle,  Wash. 

Boykin,  A.  M..  North  Coast  Power  Co.,  Portland,.  Ore. 

Brewer.   C.   M.,   Mountain  States  Pr.   Co., Albany,    Ore. 

Brockett.  Mr.  &  Mrs.  Norwood  S.,  Puget  Sound  Pr.  &  Lt.  Co.,  Seattle.  Wash. 

Brownell,  F.  W.,  Puget  Sound  Power  &  Light  Co Seattle,  Wash. 

Campbell,  Mr.  &  Mrs.  C.  B.,  Rainier  Elec.  Co Seattle.  Wash. 

Canada.    Chas.    E.,    General    Elec.    Co Portland.    Ore. 

Carijenter,    H.    V.,    State   College, Pullman,    Wash. 

Carroll.    R.    S.,    Portland   Ry.    Lt.    &    Pr.    Co.,    Portland,    Ore. 

Carty.  H.  H.,  Spokane  Cent.  Htg.  Co Seattle,   Wash. 

Chamberlain,  R.  G.,  Hurley  Machine  Co Seattle,  Wash. 

Cheever,  Markham,  Utah  Power  &  Light  Co Salt  Lake  City,  Utah 

Childe.    R.    B.,    Intermountain    Power    Co Seattle,    Wash. 

Clark.   R.   W.,   Puget  Sound   Power   &   Light   Co.. Seattle..   Wash. 

Clark.    Walter   C,   Bunker  Hill    &    Sullivan   Mfg.    Co Kellogg,    Idaho 

Cobban.    R.    J..    Westinghouse   Elec.    &    Mfg.    Co Butte.    Mont. 

Coldwell,    O.    B..    Portland    Ry.    Light    &    Pr.    Co.. Portland,    Ore. 

Cohvell,  J.  I..  Western  Electric  Co Seattle.  Wash. 

Coman,   W.    E.,   Wash.   Water   Power   Co Spokane.    Wash. 

Cone,    Donald    I.,    Pac.   Tel.    &    Tel.    Co San    Francisco 

Crawford,    M.   T..    Puget  Sound   Pr.    &    Lt.    Co Seattle,    Wash. 

Crowell,   B.   J.,   Wash.   Water  Power  Co Davenport,   Wash. 

Cudworth,    A.    N.,    Northwestern    Elec.    Co Portland,    Ore. 

Cull,   C.   P.,  Northwest  Elec.   &  Water  Works, Seattle,   Wash. 

Curran,   S.   R.,   Curran   Sign   Co Spokane,   Wash. 

Cutrie,    W.    J.,    Wash.    Water    Power    Co Spokane,    Wash. 

Daniels,   R.   S.,   Wash.  Water  Power   Co Spokane,    Wash. 

Davidson,   R.  J.,   Pacific   Pr.   &  Lt.   Co., _ Portland,    Ore. 

Davis,  R.   E.,  Pacific  Power  &  Light  Co Portland,   Ore. 

Doerr,   A.   B.,    G.    H.   Light   Company Aberdeen,    Wash. 

Donald,    J.    C,    B.    C.    &    Alta,    Pr.    Co.    Ltd., Femie,    B.    C. 

Downing.    R.    A.,    Okanogan   Valley   Power   Co Brewster,    Wash. 

Drew,  Hal.  R..  Duplex  Lighting  Works Seattle.  Wash. 

Edwards.    L.    W..    Coast   Power    Co., Tillamook,    Ore. 

Enloe.  Mr.  &  Mrs.  Raymond,  Okanogan  Valley  Power  Co..  Okanogan,  Wash. 
Enlope,  Mr.  &  Mrs.  Eugene,     Okanogan  Valley  Power  Co..  Spokane.  Wash. 

Faulkner,  L.  B.,  Olympia  Light  &  Power  Co.,  Olympia,  Wash. 

Farquhar,    Mr.    &   Mrs.    J.    F.,    Wash.    Water   Power    Co.,    Spokane,    Wash. 

Finley,    J.    G..    Wash.    Water   Power    Co Spokane.    Wash. 

Fisken,   Mr.    &   Mrs.   John   B.,    Wash.   Water  Pr.    Co Spokane,    Wash. 

Florine,    F.    N..    Pacific    Pr.    &   Lt.    Co Sunnyside.    Wash. 

Foster.    Chas.    S..    Wash.    Water    Power   Co Spokane.    Wash. 

Fredricks,  T.  W.,  N.  W.  Elec.  Equipment  Co.. St.  Paul,  Minn. 

Gates,    S.    E..    Gen.    Elec.    Co Spokane,    Wash. 

Gille.  H.  J..   Puget  Sound  Power  &  Lt.   Co Seattle.  Wash. 

Grant.  L.  R..  Puget  Sound  Power  &  Light  Co Seattle,  Wash. 

Gray,  Henry  L..   Consulting  Engineer Seattle.   Wash. 

Greisser.    V.    H..    Wash.    Water    Power    Co Spokane.    Wash. 

Griffith.  F.  T.,  Portland  Ry.  Lt.  &  Pr.  Co Portland.  Ore. 

Groo,    Jay    S.,    Northwestern    Elec.    Co Portland..    Ore. 

Grunsky,    Mrs.    C.    E San    Francisco, 

Grunsky,    Miss    Clotilde.    Journal    of   Electricty. San    Francisco 

Haggermiller.   A.   C.   Wash.  Water  Power  Co.. Spokane.  Wash. 

Hamilton.   W.   M.,   Portland  Ry..    Lt.   &   Pr.    Co - Salem.   Ore. 


H.  R.  WAKEMAN,  Portland  Railway  Light  &  Power  Com- 
pany — 

"The  solution  of  the  inductive  interference  problem,  as 
that  of  merchandising,  is  cooperation." 

— Northwest  Electric  Light  and  Power  Association. 
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Hairer,  Mr.   and  Mrs.  W.,   Chelan  Elec.   Co Chelan,  Wash. 

Harlan,   E.   G.,   Elec.   Equipment  Co., Walla  Walla,    Wash. 

Harris,    Mr.    &    Mrs.    D.    E.,    Pacific    States    Elec.    Co., San    Francisco 

Henkle,   J.  C,   Portland  Ry.,  Lt.   &   Pr.    Co Portland.   Ore. 

Hepler,   S.   G.,   Arrow  Elec.   Co Seattle,    Wash. 

Holsey,   T.    E.,   Wash.    Water  Power    Co Spokane,    Wash. 

Hungate,   J.   W., ■ Spokane,    Wash. 

Hunt,   Earl  E.,  Wash.  Water  Power  Co Spokane,   Wash. 

Husbands,  Mr.  &  Mrs.  Richard  H.,  Pacific  States  Elec.   Co.,  Seattle,  Wash. 

Hynes,    W.    F.,    General    Elec.    Co., Portland,    Ore. 

Irwin,   A.   F.,    Wash.    Water  Power    Co Moscow,    Idaho 

James,    D.    H Spokane,     Wash. 

Jennings,  P.  D.,  Puget  Sound  Power  &  Light  Co Seattle,  Wash. 

Janssen,   A.   E.,   Idaho  Power   Co., Boise,    Idaho 

Johnston,    W.    A Spokane,    Wash. 

Jones,  W.   E.,   Economy   Fuse  &  Mfg.   Co.,   Seattle,   Wash. 

Kennedy,  Miss  Don, Spokane,   Wash. 

Kerns,  B.  L.,  Westinghouse  Elec.   &  Mfg.    Co., Seattle,  Wash. 

Kinder,   J.   F.,   The    Universal   Electric   Co Ohio 

Kinkaid.  J.  M.,  Northwestern  Power  &  Mfg.  Co Port  Angeles,  Wash. 

Kirchhaine,  Mr.  &  Mrs.  F.,  Puget  Sound  Int.  Ey.  &  Pr.  Co..  Everett,  Wash. 

Kirschberg,  Hamilton  Beach  Mfg.   Co Eacine  &  New  York   City 

Klehm,  H.  I.,  Wash.  Water  Power  Co Tekoa,  Wash. 

Knowles.   C.   S.,   Pac.   Pr.   &   Lt.    Co., Kennewick,   Wash. 

Leigh,  H.  R.,  Puget  Sound  Pr.   &  Lt.  Co Seattle,  Wash. 

LeFever,  Mr.  and  Mrs.   O.,  Northwest  Elec.   Co Portland,   Ore. 

Lewis,   J.    D - Wilbur,   Wash. 

Lewis,    Lewis   A.,    Wash.    Water   Power    Co Spokane,    Wash 

Lindsay,  S.  C,  Puget  Sound  Pr.  &  Lt.  Co Seattle,  Wash. 

Lindsley,  E.  A.,  The  Lindsley  Bros.  Co Spokane,  Wash. 

Martin,   A.   A.,   Western   Elec.    Co Spokane,    Wash. 

McArthur.  Lewis  A.,  Pacific  Pr.   &  Lt.  Co Portland,   Ore. 

McCain,  Mahlan,  Flathead  Valley   Elec.   Co Spokane,  Wash. 

McDonald,   Alice   G.,    Westinghouse   Elec.    &   Mfg.    Co Seattle.    Wash. 

McDonald.  W.  D.,  Westinghouse  Elec.   &  Mfg.   Co Seattle,  Wash. 

McDonald.  D.  T.,  Westinghouse  Elec.  &  Mfg.   Co Seattle,  Wash. 

McElroy,   E.  B.,  Wash.   Water  Power  Co Spokane,   Wash. 

McGrath.  W.  H.,  Puget  Sound  Pr.   &   Lt.   Co Seattle,  Wash. 

McHugh,  W.  E.,   Okanogan  Valley  Power  Co Spokane,   Wash. 

McKissick,  D.   C,  Northwestern  Lt.   &  Pr.   Co Wallace,   Idaho 

McMicken,  A.  C,   Portland  Ey.,  Lt.   &  Pr.   Co Portland,  Ore. 

McNair,   J.   S Spokane,   Wash. 

McWilliams,  J.  A..  Wash.  Water  Power  Co Eitzville,  Wash. 

Meacham,  W.  M..  Meacham  &  Babcock Seattle,  Wash. 

Melvin,  H.  L.,  Wash.  Water  Power  Co Spokane,  Wash. 

Mendenhall,  H.  E.,  Little  Spokane  Pr.  &  Lt.  Co Deer  Park,  Wash. 

Mendenhall.  Mark  F.,  Little  Spokane  Lt.  &  Pr.  Co Deer  Park,  Wash. 

Miller,   A.   A.,   Westinghouse  Elec.    &  Mfg.    Co Seattle,   Wash. 

Miller,  W.  T.,  Wash.  Water  Power  Co Spokane,  Wash. 

Monges,   R.   F.,   General  Elec.   Co Portland,   Ore. 

Morrill,  R.  H.,  Wash.  Water  Power  Co Pullman,  Wash. 

Moon,  V.  H.,  Pac.  Pr.     &  Lt.  Co Pendleton,  Ore. 

Moore,   E.   J.,   Yamhill   Elec.   Co Newberg,    Ore. 

Morse,  L.   E.,  Wash.  Water  Power  Co Spokane,   Wash. 

Moss,  J.  W.,  Wash.  Water  Power  Co Spokane,  Wash. 

Myers,  Geo.  L.,  Pac.  Pr.   &  Lt.  Co Portland,   Ore. 

Neill,  Tholmas  W.,   Kootenai  Power  Co Coeur  d'Alene,   Idaho 

Nims,  F.  D.,  Wash.  Coast  Utilities Seattle,  Wash. 

O'Dea,   M.  L.,  Wash.  Water  Power,  Co Spokane,   Wash. 

Olsen,    Bernhard,    General    Elec.    Co Spokane,    Wash. 

Olson,  Emil  V.,  Wash.  Water  Power  Co Spokane,  Wash. 

Onken,  W.  H.,  Jr.,   Electrical  World New  York,  N.  Y. 

Orr,  J.   F.,  Idaho  Power  Co Payette,   Idaho 

Osborne,  C.  P.,  Portland  Ry.  Lt.  &  Pr.  Co Portland,  Ore. 

Peters,   W.    E.,   Western  Elec.    Co Spokane,   Wash. 

Peterson,  E.  V.,  Westinghouse  Elec.  &  Mfg.  Co Seattle,  Wash. 

Phelps,   Fred  G.,   California-Oregon   Pr.    Co Medford,    Ore. 


1 

Lewis  A.  Lewis,  commercial  agent  of  the  Washington  Water  Power  Com- 
pany, and  secretary  of  the  Northwest  Electric  Light  and  Power  Associa- 
tion, is  shown  cooperating  with  Mrs.  Lewis  in  looking  as  natural  as 
possible.  Mr.  Lewis'  specialty  is  cooperating,  and  to  his  active  work, 
both  in  the  convention  and  in  the  commercial  field  of  his  company,  is  due 
imuch  of  the  success  of  merchandising  in  the  Northwest.  The  gravity 
which  H.  H.  Manny,  Seattle  representative  of  the  Baker-Joslyn  Company, 
is  nobly  trying  to  preserve,  is  made  somewhat  difficult  by  the  irresistible 
joviality  of  H,  W,  Turner,  Washington  Electric  Supply  Company,  Spokane. 


Phillips.  L.  L.,  Pac.  Tel.   &  Tel.   Co Portland,  Ore. 

Putnam,  W.  R.,  Idaho  Power  Co Boise,  Idaho 

Putraw,  P.  A.,  Rainier  Elec.  Co Seattle,  Wash. 

Quinan,  G.  E.,  Puget  Sound  Pr.  &  Lt.  Co Seattle,  Wash. 

Rogers,  H.  B.,  Pacific  States  Elec.  Co Spokane,  Wash. 

Royer,  J.  E.   E.,  Wash.  Water  Power  Co Spokane,  Wash. 

SafCord,  L.  W.,  Pac.  Pr.  &  Lt.   Co Kennewick,  Wash. 

Sansom,  W.  W.,  Portland  Ry.  Lt.  &  Pr.  Co Portland,  Ore. 

Sawyer.  Geo.  C  Pac.  Pr.  &  Lt.  Co Yakima,  Wash. 

Schoolfield,  H.  H.,  Pac.  Pr.   &  Lt.   Co Portland,   Ore. 

Scott,   W.  A.,   Elec.   Review Portland,   Ore. 

Scott,  W.  D.,  The  Pac.  Tel.  &  Tel.  Co Seattle,  Wash. 

Scott,  W.  L.,  Wash.  Water  Power  Co Spokane,  Wash. 

Sears,  Geo.  C  Puget  Sound  Pr.  &  Lt.   Co Seattle,  Wash. 

Sebem,  Millard,  Wash.  Elec.  Supply  Co Spokane,  Wash. 

Shields,  F.  M.,  Rathdrum  Elec.   Co Spokane,  Wash. 

Shortley,   A.  L.,  Inland  Elec.   Co Spokane,   Wash. 

Shreve,  Lewis  M.,  Wenatchee  Valley  Gas  &  Elec.  Co Wenatchee,  Wash. 

Smallidge,   F.   E.,   Elec.   Supply   Co .Wenatchee.   Wash. 

Sibley,   Robert,  McGraw-Hill   Co..... San  Francisco,   Cal. 

Siegfried,  J.  H.,  Pac.   Pr.   &  Lt.    Co Kennewick,   Wash. 

Simpson,  J.  S.,  Wash.  Water  Power  Co Spokane,  Wash. 

Simpson,  L.  M.,  Deschutes  Power  Co Spokane,  Wash. 

Shivyer,  W.  C,  Deschutes  Power  Co Spokane,  Wash. 

Slocom,  J.  B.,  Edison  Lamp  Works  of  G.  E Spokane,  Wash. 

Stafford,   Rex.   T.,   Allis-Chalmers  Mfg.    Co Seattle,   Wash. 

Steel,  Miles  F.,  Benjamin  Elec.  Mfg.  Co San  Francisco 

Steelquist,   R.   U.,   Mountain  States  Power   Co Albany,    Ore. 

Strange,  John  V.,  Pac.  Pr.  &  Lt.  Co Portland,  Ore. 

Talbot,   Guy  W.,   Pacific  Pr.   &   Lt.   Co Portland,   Ore. 

Thatcher,  R.   E.,  Puget  Sound  Pr.   &  Lt.  Co Seattle,  Wash. 

Tinkham,  H.  J.,   Pac.  Tel.   &  Tel.   Co Portland,   Ore. 

Tinling,  Hugh  L.,  Hutton-Tinling  Elec.    Co Spokane,  Wash. 

Tompkins,  R.   E.,   Wash.   Water  Power   Co Colfax,   Wash. 

Tumbull,    Ray   W.,    Edison   Elec.   Appliance   Co Portland,    Ore. 

Turner,  H.  W.,  Wash.  Elec.  Supply  Co Spokane,  Wash. 

Van  Eiper,  H.  T.,  Edison  Elec.  Appliance  Co Seattle,  Wash. 

Voellmeck,  J.  W.,  Kootenai  Power  Co Coeur  d'Alene,  Idaho 

Wakeman,  Mr.  and  Mrs.  H.  E.,  Portland  Ey.  Lt.  &  Pr.  Co Portland,  Ore. 

Wallis,    C.   E.,   General   Elec.    Co Seattle,   Wash. 

Welch,  J.  G.,  Westinghouse  Elec.  &  Mfg.   Co Seattle,  Wash. 

Whitehouse.   H.    G.,    Wash.    Elec.    Supply    Co Spokane,    Wash. 

Williams,  H.   E.,   Stevens   County  Pr.    &   Lt.    Co Colville,   Wash. 

Wilson,  G.  L.,  Wash.-Idaho  Water,  Lt.  &  Pr.  Co Lewiston,  Idaho 

WoUaber,   Mr.   and  Mrs.   A.   B.,  So.   Cal.  Edison  Go Pasadena,   Cal. 

Worth,  Eoy,  Pacific  States  Elec.  Co Seattle,  Wash. 

I  ENGINEERS  OF  YESTERDAY  | 

p  By  A.  L.  Jordan  = 

I  21.     Prony.  | 

I    What  is  the  simplest  appliance  for  measuring  the  horse-    | 
j     power  of  an  engine?  | 


I 


=                                          Diagram   of  the   friction   brake  ^ 

I  Baron   Gaspard  Clair  Francois  Marie  Riche  de  Prony  i 

I  (1755-1839)  was  a  famous  French  engineer.    He  became  | 

I  Professor  of  Mathematics  at  one  engineering  school,  and  j 

I  later  the  director  of  another,  was  engaged  in  important  | 

I  work  such  as  the  protection  of  certain  districts  from  | 

I  river  flood-waters,  became  a  Baron  in  1828,  a  Peer  in  | 

I  1835  and  yet  we  would  never  have  heard  of  him  but  | 

I  for  his  invention  in  1800  of  the  useful  friction  brake.  | 

I  This  was  originally  two  wooden  bea,ms  clamped  to  the  | 

I  engine   shaft,  a  known  weight  which  could  be  moved  1 

j  along  the  arm  of  one  beam,  and  some  means  of  finding  | 

j  the  revolutions  per  minute  of  the  shaft.     From  these  | 

I  quantities  the  "brake  horsepower"  could  be  determined,  j 

j  Many  improvements  (means  of  carrying  away  the  heat  j 

j  produced,  of  preventing  vibration,  etc.)  have  been  made,  | 

j  notably  those  by  Poncelet,  Lord  Kelvin,  James  Thorn-  | 

I  son,  Alden,  and  Ayrton  &  Perry;  Froude  and  Reynolds  | 

I  have  invented  water  brakes  for  large  engines;  but  the  | 

j  most  recent  development  is  the  use  of  the   extremely  | 

I  convenient  "magnetic  friction"  of  the  electric  transmis-  | 

I  sion  dynamometer,  the  appliance  now  used  by  some  of  | 

i  the  leading  automobile  builders  in  their  testing  labora-  | 

I  tories.  | 

iiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniE 
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Pole  Preservation 

BY   W.   M.   LEAVITT 

(The  durability  of  poles  is  a  subject  which  directly  affects  the  electrical  industry,  as  well  as 
being  an  important  factor  in  timber  conservation.  The  following  paper  on  the  subject  was 
delivered  by  the  secretary  of  the  Western  Cedar  Pole  Preservers'  Association  at  the  recent  con- 
vention of  the  Northwest  Electric  Light  and  Power  Association  at  Spokane. The  Editor.) 


Timber  is  one  of  the  country's  most 
important  natural  resources,  and  its 
conservation  is  a  vital  economic 
tiuestion. 


HE  United  States  has 
reached  a  point  in  its  de- 
velopment where  an  un- 
necessary waste  of  its 
natural  resources  is  a 
matter  of  first  impor- 
tance to  every  good  cit- 
izen. The  science  of  treat- 
ing wood  to  prevent  de- 
terioration has  had  a  won- 
derful development  in  the 
last  fifteen  years,  and  is 
now  recognized  by  all 
large  users  of  forest  prod- 
ucts as  an  important  fac- 
tor in  the  conservation  of 
our  timber  supply.  The 
members  of  the  Western 
Red  Cedar  Association  have  spent  much  time  and 
money  in  personal  investigation  and  experiments, 
and  have  cooperated  at  all  times  with  the  United 
States  Forestry  Service  through  its  laboratory  at 
Madison,  Wisconsin,  and  with  the  National  Electric 
Light  Association. 

The  Forestry  Department  has  conducted  exten- 
sive experiments  for  the  purpose  of  determining  the 
increase  that  could  be  expected  in  the  life  of  poles 
treated  by  different  methods. 

Technical  Note  No.  100,  of  the  Forest  Products 
Laboratory,  Madison,  Wisconsin,  reads  as  follows: 

"Light  Creosote  Oil  properly  injected  into  wood  appar- 
ently will  prevent  decay  until  the  wood  wears  out,  or  until 
it  checks  so  badly  that  the  untreated  portions  are  exposed. 
That  is  the  indication  of  service  records  collected  by  the 
Forest  Products  Laboratory  on  Railroad  Ties  and  Telegraph 
Poles  preserved  with  low  boiling  creosote." 

The  first  treatment  extensively  used  was  the 
brush  treatment  which  resulted  in  no  penetration 
whatever. 

First  Treating  Plant  Established 
The  first  commercial  plant  established  for  treat- 
ing poles  was  for  the  purpose  of  giving  a  dip  treat- 
ment which  consisted  of  a  fifteen  to  thirty-minute 
immersion  in  a  high  boiling  creosote  oil  heated  to 
112  to  140  degrees  Fahrenheit.    When   poles   were 
properly  seasoned,  this  method  resulted  in  a  certain 
degree  of  satisfaction,  but  many  of  the  poles  treated 
by  this  method  showed  no  penetration  at  all,  and  in 
no  instance  was  the  penetration  sufficient  to  be  any 
insurance  against  abrasion  from  handling  or  from 
checks  occurring  after  treatment.     This  method  is 
now  known  under  Western  Red  Cedar  Association 
.  Treating  Specifications  as  treatment  "A."    The  same 
I  process,  using  a  lower  boiling  creosote  oil  is  known 

as  treatment  "AA." 
i  The  open  tank  method  which  consisted  of  im- 

1  mersion  in  a  comparatively  low  boiling  ci-eosote  oil 


heated  to  212  degrees  to  240  degrees  Fahrenheit  for 
from  four  to  twelve  hours,  followed  by  immersion  in 
cold  oil  for  from  two  to  twelve  houi's,  did  not  come 
into  general  use  until  about  four  years  ago.  This 
method  is  designated  in  Western  Red  Cedar  Asso- 
ciation Treating  Specifications  as  treatment  "B." 
Experience  has  shown  that  where  poles  have  been 
seasoned  for  two  years  or  more,  a  very  satisfactory 
penetration  can  be  obtained  on  a  large  percentage 
of  the  poles  treated  by  the  "B"  method.  It  was 
found,  however,  that  thei^e  was  a  certain  percentage 
of  poles,  no  matter  how  well  they  were  seasoned,  that 
the  oil  would  not  penetrate. 

Development  of  Puncturing  Method 

One  of  our  members  conceived  the  idea  of  over- 
coming this  difficulty  by  puncturing  the  sap  wood 
of  the  poles  with  short  steel  points.     He  used  a 
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A  treating  plant  at  Sandpoint.  Idaho.  The  new  "puncture  treatment" 
ensures  penetration  of  at  least  half  an  inch  even  in  green  wood,  without 
affecting;  the  strength   of  the   liole. 

rubber  belt  eight  inches  wide  and  three  feet  long, 
and  arranged  the  points  so  that  a  perfect  penetration 
would  be  obtained  if  the  oil  traveled  lengthwise  of 
the  poles  two  and  one-half  inches,  and  crosswise  an 
eighth  of  an  inch.  This  was  a  distinct  improvement, 
and  during  the  last  two  years  a.number  of  the  treat- 
ing plants  have  been  puncturing  all  poles  that  they 
have  treated  by  the  "B"  method.  Difficulty  was  ex- 
perienced, however,  in  getting  a  sufficiently  deep 
puncture  as  the  points  had  to  be  driven  in  with 
wooden  hammers,  and  as  this  work  was  done  by  hand 


A.  C.  McMICKEN,  sales  manager,  Portland  Railway  Light  & 
Power  Company — 

"The  adoption  of  the  report  of  the  Advisory  Committee 
on  Cooperation  is  the  most  important  step  taken  by  the  elec- 
trical industi'y  of  the  Noi'thwest  in  recent  years." 

— Northwest  Electric  Light  and  Power  Association. 
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there  was  no  assurance  that  the  work  was  being 
properly  performed. 

About  two  years  ago,  we  shipped  into  the  Sand- 
point  Treating  Plant  for  experimental  purposes  one 
carload  of  green  poles,  one  carload  of  poles  that  had 
been  seasoned  twelve  months,  and  one  carload  of 
poles  that  had  been  seasoned  over  two  years.  A 
number  of  the  members  of  our  Association  who  were 
interested  in  treating  spent  nearly  a  week  at  Sand- 
point  on  these  experiments. 

The  results  of  these  experiments  may  be  sum- 
marized as  follows: 

1.  That,  if  the  sap  wood  was  properly  punctured,  a 
full  sap  penetration  could  be  obtained  in  either  a  green  or  a 
seasoned  pole. 

2.  That  it  was  impossible  by  the  use  of  steel  points  in 
a  belt  to  puncture  the  sap  wood  of  a  pole  in  a  proper  and 
uniform  manner. 

3.  That,  where  poles  were  not  punctured  there  was  no 
uniformity  of  results  on  either  seasoned,  partly  seasoned  or 
green  poles.  A  considerable  difference  in  the  depth  of  pene- 
tration obtained,  was  often  found  on  the  same  pole.  Very  few 
of  the  green  poles  or  poles  cut  twelve  months  or  less  showed  a 
penetration  of  over  an  eighth  of  an  inch. 

It  was  the  unanimous  opinion  of  those  inter- 
ested that  in  order  to  get  a  proper  penetration  a 
machine  must  be  built  that  would  properly  puncture 
the  sap  wood.  It  took  some  time  to  conceive  the 
plans  for  such  a  machine  and  have  it  built,  and  we 
did  not  get  it  running  until  about  three  months  ago. 

A  Satisfactory  Puncturing  Machine 

During  the  last  three  months  all  poles  given  the 
"B"  treatment  at  the  Sandpoint  Plant  have  been 


punctured  by  the  machine,  and  careful  observation 
during  that  time  would  indicate  that  we  are  now  in 
a  position  to  guarantee  that  every  pole  will  have  a 
penetration  of  at  least  one-half  inch. 

A  number  of  changes  had  to  be  made  in  this 
machine,  and  a  new  one  incorporating  these  changes 
is  being  built  at  the  present  time,  but  the  results 
obtained  by  using  the  first  machine  have  demon- 
strated beyond  a  doubt  that  any  penetration  desired 
up  to  a  full  sap  penetration  can  be  obtained  by  using 
the  proper  size  of  puncture  point. 

We  feel  that  this  is  an  important  achievement 
both  for  the  cedar  pole  industry  and  for  all  users 
of  cedar  poles,  as  it  is  now  a  recognized  fact  that  the 
depth  of  penetration  has  a  direct  influence  upon  the 
durability  of  the  pole. 

On  the  present  basis  of  prices,  the  treating 
pi'ice  of  an  8-in.  40-ft.  pole  represents  approximately 
30%  of  the  price  of  this  pole  delivered  on  a  30c. 
freight  rate,  25%  when  delivered  on  a  50c.  freight 
rate,  and  20%  when  delivered  on  a  70c.  freight  rate. 
When  you  add  to  the  original  delivered  price  of  your- 
pole  the  cost  of  hauling  and  setting,  the  percentage 
of  increase  in  the  original  cost  on  account  of  treating  j 
is  really  very  small. 

From  the  point  of  view  of  conserving  our  forest 
products  the  proper  treatment  of  poles  is  a  duty,  and 
from  an  economic  point  of  view  measuring  the  value 
received  for  money  expended,  permanency  of  invest- 
ments, and  dividends,  the  proper  treatment  of  poles 
is  a  necessity. 


Reminiscences  of  Power  Development  on  the  San  Joaquin 


BY   A.    G.   WISHON 


(Running  transmission  lines  into  the  wilderness,  staking  a  fortune  on  its  possibilities  for  devel- 
opment, venturing  into  the  oil  fields — these  are  but  items  in  the  early  romantic  history  of  the 
San  Joaquin  Light  &  Power  Corporation,  in  its  daring  pioneer  days.  This  is  the  second  half 
of  the  story  by  its   general  manager. — The  Editor.) 


The  load  had  already  grown  so  that  we  had 
installed  a  750-hp.  Mackintosh  and  Seymour  engine, 
which  was  the  pride  of  Fresno,  and  that  year  we 
were  forced  to  install  a  350-hp.  additional  steam  unit, 
to  carry  the  load  over  the  low  season  of  water  flow ; 
but  as  it  would  be  only  a  standby  plant  and  presum- 
ably not  needed  except  during  low  water  flow,  it  was 
thought  best  to  buy  a  second-hand  engine  that  we 
found  at  the  Union  Ii'on  Works,  of  a  vertical,  marine 
type.  The  load  grew,  however,  to  such  an  extent 
that  notwithstanding  the  No.  3  Power  Plant,  that 
liad  2500  kw.  capacity,  we  were  again  obliged  to 
bring  this  engine  into  action  in  1907  during  the  low 
water  season,  when  it  blew  the  upper  cylinder 
out  through  the  roof  of  the  power  house  without 
other  accidents  than  coming  down  thi'ough  the  wire 
circuits  that  left  the  substation.  These  were  easily 
repaired  in  the  course  of  a  day  or  two,  but  for  a 
month  or  two  we  were  very  short  of  power. 

To  get  through  the  next  yeai-,  we  raised  the 
bulkhead  a  little  higher  in  the  spillway  of  the  reser- 
voir and  filled  the  reservoir  four  or  five  feet  deeper — 
which  caused  the  earthen  dam  to  saturate  and  the 


management  to  lie  awake  nights,  expecting  the  dam 
to  go  out  every  minute. 

Growing  Pains 
After  the  panic  of  1907  finances  began  to  get 
better  and  the  load  heavier,  and  we  then  arranged 


Power  House  No.  3  of  the  San  Joaquin  Light  &  Power  Corporation  was 
built  in  1910  and  was  one  of  the  first  of  five  power  houses  now  under  the 
Crane  Valley   Reservoir. 
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for  the  building  of  the  present  Crane  Valley  reser- 
voir. During  the  construction  we  enlarged  the  old 
No,  1  Power  House  from  1450  to  16,000  kw.,  but 
were  again  confronted  with  the  serious  problem  of 
running  the  water  in  the  old  ditch  while  we  made  it 


Power  House  No.  3  of  the  San  Joaquin  Light  &  Power  Corporation 
equipped  with  Bullock  1000-kw.,  3-phase,  550-volt  generators.  The  arma- 
tures are  Y  connected  with  'ground  neutrals.  The  exciters  are  6-pole, 
125-volt  d.c.  generators  (mounted  on  the  generator  shaft  between  the  gen- 
erator and   main  bearings. 

big  enough  to  carry  water  for  the  new  power  house. 
The  question  as  to  how  it  would  be  accomplished 
was  the  subject  for  serious  discussion  of  all  the  engi- 
neering talent  that  had  been  employed  on  the  whole 
big  job,  but  finally  we  agreed  upon  a  plan  and  the 
desired  results  were  accomplished. 

About  that  time  we  took  over  the  Power  Transit 
and  Light  Company  at  Bakersfield,  with  its  gas 
works,  inadequate  for  the  demands  upon  it;  its  rail- 
road (single  track  and  vdthout  ballast) ;  its  second- 
hand, antique  type  of  cars,  from  San  Francisco's 
earliest  effort  in  that  line ;  and  with  the  power  plant 
fifty  per  cent  overloaded  and  no  steam  relay.  Plans 
were  formulated  to  build  a  60,000-volt  line  down  the 
west  and  east  side  of  the  valley,  going  via  the  "big 
west  side"  and  the  oil  fields  of  McKittrick,  Midway, 
and  Maricopa,  with  the  ultimate  purpose  of  building 
another  line  down  the  east  side  of  the  valley,  so  as 
to  utilize  the  capacity  of  the  Tule  River  Plant  as 
soon  as  it  could  be  completed.  The  condition  at 
Bakersfield  was  so  desperate  that  we  at  once  ar- 
ranged with  the  General  Electric  Company  to  loan  us 
a  750-kw.  second-hand  turbo-generator  set,  while  we 
could  take  time  to  get  through  their  shop  the  deliv- 
ery of  a  new  2000-kw.  set,  the  idea  being  to  settle 
the  steam  plant  troubles  once  and  for  good.  But  the 
fii'st  day  we  had  charge  of  the  Power  Transit  & 
Light  plant  one  of  the  overloaded  units  in  the  Kern 
Canyon  Power  House  burned  out  and  deprived  us  of 
one-third  of  our  capacity.  Therefore,  the  town  of 
Bakersfield  went  without  street  lights  until  we  could 
get  the  borrowed  steam  unit  installed,  and  finally,  a 
week  before  the  new  plant  was  completed  the  bor- 
rowed plant  burned  to  the  ground. 

We  took  over  all  of  the  employes  that  were  then 
working  for  the  plant,  that  we  could  possibly  use. 


One  of  the  employes,  in  a  very  important  position, 
who  seemed  particularly  capable  and  whom  we 
planned  to  make  a  permanent  part  of  our  organiza- 
tion, in  the  course  of  a  month  tendered  his  resigna- 
tion. By  stealthy  methods  we  learned  that  his  rea- 
sons for  leaving  were  based  upon  his  theory  that  the 
Power  Transit  &  Light  Company  were  barely  "get- 
ting by"  with  their  old  pay  roll,  and  that  we  were 
all  certain  to  "go  to  the  wall"  with  the  additions 
that  we  had  made  to  it. 

In  the  following  two  years  we  expended  in  Kern 
county  more  than  two  and  a  half  million  dollars,  and 
were  taking  in  from  the  oil  fields  and  pump  irriga- 
tion that  the  old  company  had  never  attempted  to 
develop,  more  money  than  the  total  plant  was  earn- 
ing when  we  bought  it.  A  gas  line  was  built  some 
fifty  miles  to  tap  a  natural  supply  from  the  Midway 
Oil  Fields,  and  we  spent  as  much  more  money  in  the 
extension  of  the  gas  works  as  the  old  company  had 
invested  in  it,  increased  the  number  of  consumers  to 
twenty  times  what  they  were  selling,  notwithstand- 
ing that  we  reduced  the  price  to  one-third  of  what 


Mountain  ix)le  line  from  old  "San  Joaquin"  Plant  No.  1  to  Fresno,  a 
distance  of  35  miles.  At  the  time  it  was  built  this  was  considered  the 
longest  high  tension  line  in  existence.  It  carried  two  30,000-volt  lines 
and   a  service  telephone  line. 


H.  J.  GILLE,   sales  manager,   Puget   Sound  Power  &  Light 
Company  — 

"Standardization  is  a  good  thing  but  it  should  not  be 
permitted  to  impede  progress  nor  unduly  affect  economy." 

— Northwest  Electric  Light  and  Power  Association. 
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they  were  getting.  We  also  double-tracked  and 
paved  the  street  railway  and  provided  it  with  modern 
cars,  thereby  increasing  the  service  as  well  as  the 
income. 

Pioneering  in  the  Agricultural  Districts 

Merced  was  equipped  with  a  hydro  plant  at 
Merced  Falls,  with  a  capacity  of  350  hp.  when  the 
river  was  up  and  100  hp.  when  the  river  was  low. 
It  was  backed  by  a  225-hp.  steam  generator,  located 
in  Merced,  to  help  out  in  the  low  water  season,  but 
in  a  short  time  we  extended  our  33,000-volt  line, 
which  had  already  been  built  as  far  as  the  city  of 
Madera,  thirty-five  miles  farther  to  Merced,  and 
started  in  on  a  development  of  the  country  business, 
which  up  to  that  time  had  not  a  single  motor  operat- 
ing. Literally  thousands  of  pumping  plants  are  now 
operating  in  both  Merced  and  Kern  counties,  far 
away  from  the  town  that  fonnerly  had  the  only 
available  electricity. 

A  line  was  then  extended  from  near  Madera  up 
through  the  big  Miller  &  Lux  ranch  to  Los  Banos, 
but  not  until  the  management  had  gone  over  the 
country  many,  many  times,  and  had  given  great 
consideration  to  the  possibilities  of  development  in 
a  country  covered  by  a  big  ditch  system.  I  do  not 
think  we  could  have  built  then  but  for  the  public 
pressure  that  was  brought  to  bear  upon  us.  Our 
faith  in  the  amount  of  heavy  business  that  could  be 
developed  can  be  measured  by  the  fact  that  we  took 
the  smallest  wire  that  we  have  ever  used  on  any 
extension  to  cover  that  district,  believing  that  we 
were  making  a  hazardous  movement  in  covering  that 
territory.  Our  estimates  of  income  were  exceeded 
one  hundred  per  cent  the  first  year  and  more  than 
that  for  every  subsequent  year.  Our  entrance  into 
the  town  and  the  tuiTiing  on  of  the  current  was  the 
signal  for  a  public  celebration  and  a  big  parade,  in 
which  the  manager  and  his  wife  were  invited  to  ride 
in  the  front  automobile.  A  banquet  and  dance  fol- 
lowed, with  all  the  good  things  that  go  to  show  the 
appreciation  of  a  really  thoughtful  and  thankful 
people  for  a  commodity  so  necessary  to  human  exist- 
ence. This  line,  of  course,  has  long  since  had  to  be 
replaced  by  one  of  larger  capacity  and  the  voltage 
changed  to  60,000.  The  possibilities  up  there,  as 
elsewhere,  have  scarcely  been  scratched. 

The  little  steam  plants  at  Selma,  Sanger,  and 
Madera  had  already  been  junked  and  our  system  ex- 
tended to  cover  those  districts;  and  we  now  look 
back  with  amazement  to  the  time  when  Dinuba, 
Reedley,  Selma,  Sanger,  and  Madera  were  carefully 
considered  as  worth  $300  each  per  month  income, 
and  take  satisfaction  in  comparing  this  with  the 
many  thousands  that  we  are  getting  out  of  those 
districts  today. 

In  the  Oil  Fields 

The  late  John  A.  Bunting  owned  a  steam-di'iven 
lighting  plant  in  Coalinga;  every  joint  of  pipe  was 
leaking  steam  and  every  generator  was  loose  on  its 
foundations  and  the  old  wooden  buildings  were 
nearly  ready  to  fall  down.  It  was  more  than  forty 
miles  straight  across  the  plains  from  Lemoore,  which 


seemed  to  offer  about  as  much  business  as  crossing 
a  bridge.  After  much  negotiation  we  secured  control 
of  this  "bunch  of  junk,"  and  by  a  separate  company 
we  took  the  chance  of  crossing  those  plains  and  that 
bridge  to  reach  the  town  of  Coalinga  and  the  Coa- 
linga Oil  Fields,  with  the  principal  view  of  making  an 
experiment  in  oil  field  operation.  Pumping  oil  out  of 
the  ground  in  an  oil  field,  with  no  freight  on  the  oil 
and  considerable  waste  in  natural  gas  in  the  field, 
probably  did  not  look  very  conservative  to  a  banker 
who  was  supposed  to  know  all  about  financing  utili- 
ties, but  it  was  these  oil  fields  that  suggested  the 
necessity  of  a  variable  speed,  induction  type  motor, 
that  was  the  means  of  bringing  a  new  and  great 
industry  to  electric  operation.  The  results  of  the 
operation  of  that  motor  and  of  oil  development  by 
electric  power  is  a  matter  with  which  all  are  more 
or  less  familiar,  and  the  future  possibilities  when 
additional  power  is  available  in  that  line  are  almost 
beyond  conception. 

Past,  Present  and  Future 

The  Tule  River  Plant  was  then  completed,  11,000 
kw.  in  steam  was  added    to  the  Bakersfield  Steam 
Plant,  No.  2  Power  House,  Crane  Valley  and  No.  1-A 
Power  Plants  completed,  and  a  12,500-kw.  steam  unit  | 
is  now  being  added  to  the  Bakersfield  plant ;  the  big  j 
Kerckhoff  30,000-kw.  plant  was  completed  in  Aug- 
ust ;  plans  are  out  and  part  of  the  equipment  ordered  I 
for  the  fii'st  unit  of  the  Midway  Steam  Plant,  that  we  j 
expect  will  have  at  least  50,000  kw.,  while  we  ai'e  get- 
ting ready  for  the  construction  of  200,000  kw.  on  I 
Kings  River. 

Many  new  and  successful  departures  from  stand- 
ard construction  have  been  inaugurated  and  operated  j 
by  the  San  Joaquin,  I  believe,  as  pioneers;  namely,! 
outdoor  type  of  substations,  pole  lines  with  584-ft.j 
spans,  canyon  lines  of  nearly  3000-ft.  spans;  split] 
steel,  angle  type  cross-arms;  completely  welded  gas] 
lines,  that  were  installed  in  sections  of  1500  ft.  each, 
and  many  other  changes  from  the  ordinary  practice] 
of  construction. 

San  Joaquin's  income  has  grown  from  $10,0001 
a  month  at  the  beginning  to  more  than  $300,000  a| 
month  today.     Their  consumers  have  grown  from] 
800  in  1903  to  46,000  in  1919;  from  two  towns  in 
1903  to  about  one  hundred  and  twenty-five  towns  in' 
1919 ;  from  the  two  counties  to  ten  counties,  cover- 
ing a  territory  foui'-fifths  as  large  as  the  state  of 
New  York ;  and  a  fanning  community  comprising  an 
irrigable  area  that  will  require  irrigation  by  pumps 
for  more  than  two  million  acres  and  including  more 
than  three-quarters  of  all  the  oil  fields  in  California. 

The  management  of  the  San  Joaquin  has  often 
been  charged  by  conservatives  as  visionary — but  in 
looking  back  we  are  forced  to  the  conclusion  that  we 
were  dull  not  to  have  better  understood  the  possi- 
bilities of  development  that  have  been  unreeling  dur- 
ing the  last  twenty  odd  years.  We  thought  we  had 
the  vision,  but  now  we  see  that  the  results  are  four 
to  ten  times  above  our  fondest  dream,  and  we  believe 
now  that  it  would  be  a  daring  dreamer  who  would 
predict  in  wi'iting  the  situation  as  it  will  exist  ten 
years  hence. 
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Arch    dam   on   Santa   Inez   River   recently    completed   to  provide  additional  water  storage  for  Santa  Barbara 

The  Construction  of  the  Gibraltar  Dam 

BY  N.   A.   BOWERS 

(Every  construction  job  entails  enough  "grief"  such  as  delay  in  delivery  of  material,  breakdown 
of  equipment,  bad  weather,  etc.,  without  adding  to  these  the  necessity  for  bringing  everything 
needed  through  a  4-mile  hole  not  high  enough  to  stand  in  and  running  knee  deep  in  water. 
However,  contractor  Kraner  overcame  the  many  difficulties  of  such  a  problem  and  finished  the 
Gibraltar  dam  on  schedule.  He  is  to  be  complimented  and  the  city  of  Santa  Barbara  congratu- 
lated on  the  completion  of  a  piece  of  work  which  is  a  credit  to  all  concerned. — The  Editor.) 


On  the  Santa  Ynez  river  about  six  miles  east  of 
the  city  of  Santa  Barbara  that  city  has  recently 
completed  the  construction  of  an  arched  masonry 
dam  to  provide  additional  storage  for  its  water  sys- 
tem. The  site  is  on  the  far  side  of  a  high  mountain 
range  over  which  no  roads  have  been  built  but  which 
is  pierced  by  a  small  tunnel  4  miles  long  through 
which  the  city  receives  its  water  supply. 

The  problem  of  building  a  dam  which  would  pro- 
vide the  desired  storage  was  chiefly  a  problem  of 
getting  equipment  and  materials  to  the  dam  site.  The 
mountain  range  is  very  high  and  precipitous,  and  to 
go  around  by  way  of  the  mouth  of  the  river  would 
have  meant  many  miles  of  road  construction.  In 
either  of  these  routes  the  cost  would  have  been  pro- 
hibitive. The  tunnel  which  was  the  only  other  alter- 
native has  a  clearance  of  only  42  by  48  in.  The  city's 
water  supply  depends  on  maintaining  a  flow  through 
this  tunnel  which  at  the  time  of  lowest  water  is  al- 
ways 12  to  18  in.  deep.  Not  to  m^mtion  the  continu- 
ous down  pour  from  the  roof  in  many  places.  Due  to 
difficulties  in  driving  the  tunnel,  its  alignment  is  not 
good.  However,  these  difficulties  did  not  seem  insur- 
mountable to  the  contractors  who  signed  a  contract 
to  carry  out  the  work.  The  contract  was  made  with 
Bent  Brothers  and  W.  A.  Kraner,  entire  charge  of 
the  work  being  left  in  the  hands  of  the  latter. 

Transportation  through  a  Tunnel 

How  well  the  problem  of  transportation  through 
the  timnels  was  worked  out,  is  indicated  by  the  fact 
that  in  the  first  three  months  of  the  construction  per- 
iod, 15,000  cu.  yd.  of  concrete  were  poured  in  the 


dam  with  but  little  delay  on  account  of  tunnel  difficul- 
ties. Of  course  rails  were  laid  and  a  220-volt  trol- 
ley line  was  strung  through  the  tunnel  so  trains  could 
be  operated  electrically,  but  in  order  to  secure  the 
maximum  clearance  mentioned,  large  pieces  such  as 
motors,  steam  shovel  boilers,  and  other  equipment 
that  could  not  be  cut  apart,  had  to  be  taken  through 
on  a  special  low  car  which  was  pushed  by  hand, — a 
trip  requiring  from  9  to  11  hours.  The  operation  of 
the  tunnel  railway  was  under  the  direction  of  the  city 
of  Santa  Barbai'a,  the  cost  to  the  contractor  being 
$2.00  per  ton  laid  down  beneath  an  aerial  cableway 
near  the  dam,  2000  ft.  upstream  from  the  far  portal. 
Trains  were  operated  thi-ough  the  tunnel  for 
16  hom-s  out  of  each  24,  there  being  two  8-hour  shifts 
on  each  train  crew.  Four  electric  locomotives  were 
used,  of  which  one  was  considered  a  spare,  so  that 
three  trains  were  expected  to  be  in  service  continu- 
ally. Of  these  one  was  ordinarily  loading  or  unload- 
ing while  the  others  were  enroute.  A  siding  was  pro- 
vided midway  in  the  tunnel  so  that  trains  could  pass 
at  that  point.  The  average  time  for  a  round  trip  was 
about  an  hour,  so  that  with  three  trains,  allowing 
time  for  loading  and  unloading,  there  would  be  a 
trainload  delivery  at  destination  every  thii-ty  min- 
utes.   Cement  was  taken  through  in  3-car  trains,  the 


D.   L.   HUNTINGTON,  president,   Washington   Water  Power 
Company  — 

"The  electi-ical  industry  has  just  passed  through  the 
hardest  years  of  its  existence  but  the  future  is  beginning  to 
look  more  rosy." 

— Northwest  Electric  Light  and  Power  Association. 
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load  being  51  sacks  per  car.  Each  car  was  covered 
with  heavy  tarpauHn  for  protection  from  leakage 
from  the  roof  and  splashing  from  the  car  trucks.  At 
the  railway  terminal  the  cars  were  not  unloaded  but 
were  picked  up  bodily  from  the  rails  by  the  cable- 
way  carrier  and  hoisted  across  the  gorge  to  the  emi- 
nence at  one  end  of  the  dam. 

•  Equipment  in  Instalments 
In  a  little  over  six  weeks  there  came  through 
the  tunnel,  piece  by  piece,  two  1-cu.  yd.  mixers,  six 
electric  hoists,  rock  screens,  skips,  hoppers,  and  a 
steam  shovel  which  the  contractor  had  selected  with 
an  eye  to  the  fact  that  the  boiler  would  just  meet  the 
tunnel  clearance  requirements.     Such  equipment  as 


risk  of  possible  leakage  into  the  water  supply  system 
from  oil  transported  in  barrels.  Dynamite  the  city 
absolutely  refused  to  permit  in  the  tunnel  at  all  so 
that  this  had  to  go  by  pack  horse  over  a  long,  rough 
trail. 

Stmctui-al  Features 

As  to  the  dam  itself,  it  has  a  total  height  of 
185  ft.  above  bedrock.  The  radius  on  the  center  line 
is  238.5  ft.,  the  width  varies  from  65  ft.  at  the  bot- 
tom to  8  ft.  at  the  top  and  the  length  measured  along 
the  curve  is  1100  ft. 

Because  the  south  wall  of  the  canyon  was  not 
high  enough,  a  3000-cu.  yd.  concrete  block,  triangular 
in  plan,  was  poured  to  take  the  thrust  of  the  arch  in 


'i^t^^^Jrkf' 


Construction  view  sliowing   artificial   abutment 

concrete  mixers  were  cut  in  pieces  by  an  oxyacety- 
lene  torch  for  transportation  through  the  tunnel  and 
were  welded  together  again  on  the  far  side.  In  be- 
tween the  shipments  of  all  this  equipment  during 
this  6-weeks  period  there  was  also  handled  through 
the  tunnel  40,000  sacks  of  cement  and  275,000  ft. 
board  measure  of  lumber.  By  reason  of  this  expe- 
ditious delivery  the  contractor  was  able  to  pour  15,- 
000  cu.  yd.  of  concrete  in  the  fii'st  three  months, 
sometimes  the  quantity  being  as  high  as  420  cu.  yd. 
in  a  single  day's  run. 

The  largest  assembly  job  incident  to  getting  the 
equipment  through  the  tunnel  was  on  the  Thew 
steam  shovel.  When  this  shovel  was  delivered  at  the 
end  of  rail  transportation,  the  miscellaneous  collec- 
tion of  parts  there  assembled  had  all  the  general  ap- 
pearance of  a  wreck.  The  boiler  of  course  had  to  go 
through  intact,  but  practically  all  the  other  lai*ge 
parts  were  dismantled  or  cut  to  pieces.  Platform  and 
turntable  were  taken  apart,  and  even  the  teeth  were 
taken  off  the  bucket.  A  total  of  approximately  1000 
rivets  were  cut  out  in  dismounting  the  shovel  and 
later  put  back  on  arrivel  at  the  dam. 

Of  course  all  this  had  to  be  repeated  when  the 
equipment  was  shipped  back  to  the  "outside."  It  is 
notable  that  the  two  large  concrete  mixers,  when 
finally  returned  to  Santa  Barbara,  were  still  in  first 
class  serviceable  condition  after  having  been  twice 
cut  apart  and  welded  together  again. 

Special  tank  cars  were  built  for  conveying  fuel 
oil  through  the  tunnel,  as  the  city  refused  to  run  the 


Construction  materials  on   electric  train  ready   for  the  tunnel  trip 

the  upper  part  of  the  dam  on  that  side.  This  was 
placed  before  the  main  body  of  the  dam  was  begun 
so  that  it  had  about  a  year  to  set  before  being  ex- 
pected to  carry  thrust  from  the  dam  proper. 

On  the  side  of  the  artificial  abutment,  away 
from  the  canyon,  an  extension  of  the  dam  structure 
in  a  straight  line  provides  a  spillway  with  its  top 
14  to  13  ft.  below  the  parapet  level,  and  about  300  ft. 
in  length.  The  capacity  of  this  spillway  is  about 
twice  the  maximum  flood  on  record.  Four  concrete 
vanes,  parallel  with  the  direction  of  flow,  and  just 
below  the  rollway,  were  put  in  to  prevent  the  current 
from  cutting  across  toward  the  deeper  portion  of  the 
canyon.  The  vanes  have  transverse  holes  at  the  bot- 
toms so  that  the  pools  which  serve  as  a  water  cushion 
drain  out  when  overflow  ceases. 

When  the  water  stands  at  spillway  level,  it  will 
be  135  ft.  deep  behind  the  dam  and  will  form  a  lake 
about  414  miles  long  containing  16,000  acre-feet.  The 
intake  tower,  which  is  built  into  the  upstream  face 
of  the  dam,  has  openings  for  admitting  water  at  five 
levels,  each  opening  being  controlled  by  a  16-in.  valve 
operated  by  a  hand  wheel  from  the  parapet.  Screens 
for  these  openings,  placed  on  the  outside,  operate  in 
grooves  made  in  projecting  ribs  of  concrete.  From 
the  intake  tower  in  the  dam,  water  will  be  conveyed 
thi'ough  a  Si/o-ft.  concrete  conduit  200  ft.  long  to  a 
900-ft.  tunnel.  A  measuring  weir  was  put  in  at  the 
lower  end  of  this  tunnel  so  that  the  quantity  of  flow 
could  be  conveniently  gaged  when  desired.  Below 
the  weir  1600  feet  of  3-ft.  reinforced  concrete  pipe 
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connect  the  line  with  the  north  portal  of  the  four- 
mile  tunnel. 

Rock  and  sand  for  the  dam  were  obtained  from 
deposits  in  the  stream  bed  just  above  the  site  by  a 
steam  shovel,  and  were  loaded  in  6-cu.  yd.  cars  which 
were  hauled  by  a  gasoline  locomotive  to  the  crushing 
and  screening  plant  located  in  the  river  bottom  200 
ft.  upstream  from  the  face  of  the  dam.  After  crush- 
ing, screening  and  washing,  the  aggi'egate  was  trans- 
ported by  a  IV2-CU.  yd.  automatic  dumping  bucket 
running  on  a  IV^-in.  cable  to  rock  and  sand  bins  on 
the  hill  above.  The  location  of  these  bins  and  the 
mixing  plant  and  tower  with  them  was  given  consid- 
erable thought  because  of  the  necessity  for  reaching 
all  parts  of  the  curved  structure  conveniently  from 
the  one  point  of  delivery.  By  building  a  185-ft. 
tower  on  top  of  the  south  wall  of  the  canyon  it  was 
possible  to  get  ground  anchorages  for  cables  support- 
ing chutes  through  which  high  gravity  delivery  was 
made  to  all  parts  of  the  work  with  only  one  change 
of  the  cable  anchorage.  The  chutes  were  set  on  an 
angle  of  about  3  to  1,  and  delivery  was  made  for  a 
distance  of  400  ft.  each  way  from  the  tower. 

Pouring  the  Concrete 

Before  concreting  was  started  a  reserve  supply 
of  32,000  sacks  of  cement  was  brought  through  the 
tunnel  and  stored  in  a  warehouse  near  the  damsite. 
When  concrete  was  under  way  the  cars  carrying  50 
sacks  each  were  picked  up  bodily  as  they  arrived  and 
transported  across  the  canyon  to  the  mixing  plant 
by  means  of  a  cableway  described  on  page  443  of  the 
Engineering  News-Record  for  February  27,  1919. 
The  concrete  was  mixed  and  delivered  to  a  30-cu.  ft. 
skip  in  capacity  loads  at  the  rate  of  one  batch  per 
minute,  this  rate  being  continued  for  long  stretches 


at  a  time  without  interruption  and  without  cutting 
the  time  of  mixing  below  30  seconds  for  each  batch. 
Seven  men  were  used  in  the  mixing  crews,  assigned 
as  follows:  one  man  operating  bin  gates,  one  man 
dumping  water,  operating  mixer  and  giving  signals, 
two  men  unloading  cement  from  cars,  two  men  dump- 
ing cement  from  sacks  into  charging  hopper,  and  one 
man  bundling  up  and  tying  empty  sacks. 

A  total  of  54,000  cu.  yd.  was  poured  in  spillway 
and  dam  (above  sti'eambed  level).  The  work  was 
completed  and  accepted  in  18  months,  although  dur- 
ing 5  months  of  this  time  no  work  was  carried  on. 
The  stoppage  was  deemed  advisable  because  during 
the  wintei'  months  the  rock  and  sand  deposits  were 
ordinarily  covered  by  high  water.  The  contractor 
was  particularly  careful  in  securing  alignment  of  the 
dam  faces  dui-ing  construction,  the  result  being  that 
at  no  place  on  the  dam  is  variation  from  true  line 
greater  than  one  inch.  As  a  result  of  careful  propor- 
tioning of  the  aggregates  and  handling  of  the  con- 
crete, the  exterior  surfaces  are  notably  free  from  ir- 
regularities and  voids. 

When  concreting  was  started  a  4  x  6-ft.  opening 
was  left  in  the  lowest  portion  of  the  dam.  This  was 
sufficient  to  pass  the  stream  flow  during  construc- 
tion. After  the  work  was  entirely  completed  and 
closure  was  desired  a  4  x  5-ft.  gate  valve  which  the 
contractor  happened  to  have  on  hand  was  fitted  to  a 
frame  around  the  opening  on  the  upstream  face  and 
arranged  to  be  operated  by  a  3-in.  pipe,  150  ft.  long, 
running  to  a  hand  wheel  on  top  of  the  dam.  The 
pipe  was  held  in  place  by  wooden  guides  fixed  to  the 
face  of  the  dam  by  expansion  joints.  After  the  gate 
v/as  closed,  the  opening  through  the  dam  was  con- 
ci'eted  from  the  downstream  end.  No  attempt  was 
made  to  salvage  the  gate  valve  used  to  effect  closure. 


Progress  of  the  Electrical  Home  Campaign 


The  above  is  a  view  of  the  dining  room  of  the  electrical  home  opened  in  In  the  bed  room  of  the  Oakland  electrical  holme,  the  hair  drier  was  placed, 

Oakland  last  month.     The  use  which  can  be  made  of  the  two-way  socket  ready  for  operation  on  the  dressing  table.     The  warming  pad  was  in   evi- 

was  shown  on  the  tea  table  at  the  rear,  which  is  equipped  with  toaster  and  dence   and   the   most   convenient   and   pleasing   bed   room   illumination    was 

chafing  dish,  demonstrated. 

Nearly  thirty  thousand  people  visited  the  Oakland  electrical  home  during  the  eighteen  days  it  was.  open  for  inspection 
(August  26th  — September  12th),  and  the  Walter  H.  Leimert  Company,  real  estate  firm  for  the  home,  reported  $300,000 
worth  of  property  sold  as  a  result  of  this  publicity.  The  total  attendance  at  all  three  of  the  electrical  homes  so  far 
opened---San  Francisco,  Sacramento  and  Oakland— is  between  56,000  and  60,000.  Architects  in  these  districts  report 
their  clients  as  constantly  requesting  more  convenience  outlets. 
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Fig.   3 


HERE  we  see  a  graphic  picture  of  an  electrical  empire 
that  in  vastness  of  vision,  enterprise  and  daring, 
finds  its  equal  nowhere  else  in  the  world.  The 
heavy  lines  on  figure  No.  1  indicate  the  power  lines  which 
traverse  the  Western  states  —  one  interconnection  from 
Medford,  Ore.,  on  the  north  down  to  the  Mexican  border 
on  the  south,  thence  up  into  Nevada — constituting  a  solid 
chain  of  copper  wire  1400  miles  in  length  from  one  end 
of  transmission  to  the  other  and  making  possible  the 
rapid  interchange  of  blocks  of  power  referred  to  on  the 
editorial  pages  of  this  issue.  In  the  height  of  dams  that 
have  been  constructed,  in  the  electrification  of  a  trans- 
continental railroad,  in  the  conservation  of  water,  in  the 
transmission  of  electrical  energy  at  high  voltage  and  over 
long  distances,  in  the  uses  of  electricity  for  pumping  of 
water  for  irrigation  and  in  developing  the  modern  home 
electrical  for  the  housewife,  this  section  of  our  nation 
finds  no  equal  elsewhere  in  engineering  achievements. 
Such  a  development  as  this  has  brought  about  the  eco- 
nomic situation  shown  in  chart  No.  2  where  in  comparison 
with  the  New  England  states,  Atlantic  states  and  Central 
states  it  is  seen  that  the  Pacific  Coast  states  today  sell 
electricity  to  the  consumer  at  an  average  cost  lower  than 
that  prevailing  anywhere  else  in  the  nation.  And  yet,  the 
big  development  has  only  started.  Even  though  it  does 
show  in  chart  No.  3  that  in  hydroelectric  generation  and 
consumption  the  West  today  has  a  per  capita  use  of  elec- 
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tricity  on  the  part  of  its  citizens  6.75  times  that 
prevailing  elsewhere  in  the  nation.  For  turning  to 
chart  No.  4  we  see  gi'aphically  represented  the 
vast  undeveloped  water  powers  of  the  Nation 
in  which  it  is  seen  that  the  eleven  states  from 
the  Rocky  Mountains  to  the  Pacific  Coast  have 
within  their  boundaries  some  forty  million  horse- 
power, or  seventy  per  cent  of  the  vast  undevel- 
oped water  powers  of  the  nation,  and  yet  to  date  the 
population  in  these  states  constitute  but  eight  per 
cent  of  the  national  population.  Recent  accurate 
surveys  of  the  power  situation  accomplished  by  the 
superimposing  of  power  demand  of  all  power  com- 
panies west  of  the  Rockies  over  the  past  ten-year 
period  and  projecting  this  demand  into  the  future  for 
nine  years  ahead  indicates  that  with  the  present  nor- 
mal rate  of  growth  of  power  development  in  the  West, 
over  seven  hundred  million  dollars  must  be  invested 
during  the  next  nine  years  in  order  that  the  West  may 
maintain  its  present  wonderful  strides  in  industrial 
and  agricultural  development. 

In  the  vast  financing  of  such  sums  of  money,  the 
self-interest  appeal  to  the  public  is  all-embracing  and  all- 
powerful.  Chart  No.  5  gives  a  graphic  conception  of  this. 
The  man  within  the  industry,  every  citizen  in  the  West, 
and  indeed  throughout  the  nation,  is  vitally  interested, 
for  these  vast  sums  of  money  are  to  be  directly  distributed 
in  channels  in  which  he  is  interested.  Take,  for  instance, 
the  transformer  man,  who  will  receive  seven  and  five- 
tenths  per  cent  of  the  seven  hundred  million  dollars;  the 
man,  also,  who  sells  copper  to  the  transformer  man  is 
interested;  the  man  who  sells  fabric  and  the  man  who 
grows  the  material  to  go  into  the  fabric  is  interested. 
Thus  a  delicate  network  of  self-interest  in  this  problem 
prevails  throughout  the  nation.  But  to  the  man  not 
directly  interested  in  electrical  matters  a  vital  message  of 
self-interest  is  also  apparent,  for  it  has  been  found  in  one 
instance,  such  as  agricultural  development,  that  for  every 


farm  that  grows  up  in  the  country  where  electrical 
pumping  is  so  necessary,  two  houses  spring  up  in 
the  city.  Let  us  then  look  to  chart  No.  5  and 
see  where  these  sums  of  money  go.  To  the 
laborer,  to  the  lumber  man,  to  the  real  estate 
man,  to  the  banker,  to  the  carpenter;  indeed  to 
every  branch  of  commercial,  industrial  and  civic 
enterprise,  the  message  is  a  forceful  one  and  has 
a  definite  dollar-and-cent  value.  Hence  the  one  toast 
we  drink  to  the  future  of  the  Pacific  and  Mountain 
states  is,  "More  Power  to  the  West." 


Fig.   6 
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Pamphlets  and  Clippings  in  a  Business  Library 

BY   VIRGINIA    FAIRFAX 

(The  modern  business  house,  whether  it  be  office  or  industrial  plant,  accumulates  great  quan- 
tities of  valuable  material  in  the  form  of  clippings,  pamphlets  and  miscellaneous  data.  How 
to  handle  this  type  of  material  so  that  an  item  is  instantly  available  when  wanted  is  here 
taken  up  in  the  first  of  a  series  of  articles  by  the  librarian  of  the  Carnation  Milk  Products 
Company,   Chicago. — The  Editor.) 


THEIR  VALUE  WHEN  ORGANIZED  FOR 
READY  REFERENCE 

A  New  York  bank,  in  one  of  its  recent  advertise- 
ments said:  "Business  judgment  involving  millions 
must  be  founded  on  facts.  .  .  .  Hasty  judgment 
based  on  insufficient  knowledge  may  cause  wide- 
spread disaster." 

The  most  successful  business  men  of  today  are 
those  who  study  the  facts  of  their  business,  who 
study  their  trade  papers  and  leani  what  other  people 
are  doing.  It  is  the  absence  of  accurate  data,  of 
complete  knowledge,  of  planning  supported  by  facts 
that  causes  disaster  to  enterprises  that  are  launched 
without  sufficient  knowledge  and  not  founded  on 
facts.  Any  action  is  a  gamble  unless  reinforced  by 
exhaustive  information  and  that  information  must 
consist,  not  only  of  precedent,  but  also  of  the  experi- 
ences, experiments  and  discoveries  of  others  in  the 
specific  field  under  consideration.  A  successful  busi- 
ness man  must  gather  these  facts  from  original 
sources.  The  entire  available  field  of  infontnation 
must  be  raked  for  facts  applicable  to  the  business 
needs  of  the  individual  business  man  or  organization. 

Where  to  Obtain  Business  Facts 

How  is  the  business  man  to  obtain  his  facts? 
Where  vnll  he  obtain  the  latest  and  most  authentic 
information  in  order  that  he  may  have  complete 
knowledge  and  avoid  "hasty  judgments"? 

Years  ago  the  business  man  depended  on  books 
for  practically  all  of  his  facts.  Scientific,  industrial 
and  financial  problems  were  fewer  than  today.  He 
had  more  time  to  read.  He  had  more  time  to  study 
and  obtain  the  few  facts  that  were  needed  for  his 
business  entei-prises  and  these  facts  did  not  alter 
from  hour  to  hour  and  become  obsolete,  as  it  were, 
over  night. 

However,  in  the  present  day  of  svwft  growth 
and  rapid  changes  and  when  manufacturing  and 
commercial  organizations  are  conducting  business  in 
all  parts  of  the  world,  the  success  of  many  enter- 
prises hinges  upon  the  character  of  the  facts  fur- 
nished for  guidance  and  books  alone,  as  sources  of 
information,  cannot  be  depended  upon  because  many 
of  them  are  out  of  date  before  they  are  printed. 
In  fact,  some  of  them  are  out  of  date  before  their 
authors  have  finished  writing  them.  The  value  of 
books  should  not,  however,  be  depreciated  because 
undoubtedly  many  of  them  are  most  necessary  in 
business,  but  the  attention  of  the  business  man  is 
emphatically  directed  to  the  value  of  a  great  Niagara 
of  printed  information  that  ought  to  be  read  because 
it  contains  the  advance  information  from  which 
books  are  made  and  in  which  will  be  found  the  accu- 
rate data  and  the  last  word  on  business  facts. 

If  not  through  books,  how  is  this  flood  of  valu- 


able information  being  spread  ?  It  comes  in  the  form 
of  pamphlets,  brochures,  reprints,  reports,  leaflets 
and  letters.  It  is  to  be  found  in  the  scientific  and 
technical  journals,  in  the  trade  periodicals  and  in  the 
newspapers.  There  are  hundreds  of  technical  asso- 
ciations, banks  and  commercial  organizations,  soci- 
eties, clubs  and  private  individuals  printing  and  dis- 
tiibuting  information  of  great  value  on  technical, 
economic,  financial,  industrial  and  sociological  sub- 
jects that  cannot  be  obtained  elsewhere.  Even  in 
that  class  of  printed  matter  which  is  designed  pri- 
marily for  advertising  pui-poses,  such  as  house 
organs  and  trade  catalogs,  will  be  found  valuable 
experimental  data,  descriptions  of  tests  and  appara- 
tus with  diagrams  and  tables,  that  will  not  be  found 
in  books. 

The  many  and  varied  departments  of  the  Fed- 
eral Government  are  printing  and  distributing  valu- 
able infoi-mation.  Also  the  departments  of  the 
various  states  and  municipalities  of  our  own  and 
foreign  countries  are  printing  and  distributing  infor- 
mation on  specific  subjects,  all  of  which  may  be  had 
free  of  cost,  or  for  a  very  nominal  price.  Most  of 
this  printed  matter  comes  in  pamphlet  or  mimeo- 
graphed form.  It  records  reliable  facts  and  statis- 
tics, summarizes  laws  and  furnishes  up-to-date  infor- 
mation that  is  needed  day  by  day  in  business  offices 
and  for  which  the  business  man  cannot  wait  until  it 
gets  into  book  form. 

How  to  Make  Pamphlet  Material  Valuable 

Is  this  mass  of  printed  material  really  of  value  ? 
Most  emphatically,  yes,  but  not  all  of  it  to  all  busi- 
ness men.  Bulletins,  reprints,  abstracts,  periodicals 
and  many  newspapers  specialize  and  that  is  what  the 
busy  man  of  today  requires.  It  is  not  a  very  rare 
occurrence  for  a  man  to  find  in  a  single  issue  of  a 
trade  paper  an  idea  that  is  worth  many  times  all 
that  he  could  pay  for  trade  papers  in  a  whole  life- 
time. By  way  of  illustration:  The  librarian  of  an 
engineering  firm  noted  in  a  trade  paper  an  item  of 
three  or  four  lines  that  stated  that  the  Geological 
Survey  of  a  certain  state  had  issued  a  pamphlet  on 
the  manufacture  of  water  gas  from  bituminous  coals. 
With  the  idea  that  it  might  possibly  be  helpful  to  one 
of  the  engineers  who  made  a  specialty  of  gas  engi- 
neering problems,  he  wrote  to  the  State  Geological 
Sui^vey  asking  for  a  copy  of  this  pamphlet.  When 
it  anived  it  was  sent  to  the  engineer's  desk  with  a 
note  calling  his  attention  to  it  as  something  new 
that  might  contain  some  original  ideas.  After  exam- 
ining the  pamphlet,  he  remarked  that  if  certain  ideas 
in  it  could  be  applied  to  a  property  on  which  he  was 
working,  and  he  saw  no  reason  why  they  could  not, 
it  would  mean  a  saving  of  many  thousand  dollars 
a  year. 
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Every  business  man  needs  to  have  in  his  organ- 
ization, as  this  business  man  had,  a  news  gatherer 
who  knows  the  interests  and  needs  of  that  business 
organization,  and  who  can  classify  the  gathered 
news  and  make  it  available  promptly,  while  it  is 
news,  or  file  the  facts  where  they  can  be  gotten 
quickly  when  needed. 

The  Value  of  Proper  Filing- 
Government  documents,  miscellaneous  pam- 
phlets, clippings  from  newspapers,  technical  and 
trade  periodicals,  to  be  of  use  and  of  value  must 
be  properly  classified  and  filed.  It  is  a  well  known 
fact  that  many  business  men  endeavor  to  keep  mis- 
cellaneous pamphlets,  reprints  and  clippings  in  their 
desk  drawers,  or  stacked  on  book  shelves,  and  when 
some  special  facts  are  needed,  waste  much  valuable 
time  hunting  through  this  mass  of  dusty  material 
for  the  information  that  they  think  they  have  stored 
away,  or  have  a  vague  recollection  that  they  saw 
somewhere,  "not  sure  just  where." 

Business  facts  to  be  effective  must  be  readily  ac- 
cessible and  in  such  form  as  to  be  quickly  compre- 
hensible. This  collection  of  informative  data,  these 
business  facts,  which  so  often  clutter  up  a  business 
man's  desk,  or  through  lack  of  appreciation  of  their 
value  have  been  thrown  away,  could  be  effective  and 
available  on  a  moment's  notice  if  correctly  classified 
and  properly  filed. 

The  value  of  a  file  of  reference  material,  or 
business  facts,  made  from  a  careful  selection  of  the 
pamphlets,  reprints  and  leaflets  that  are  sent  to 
every  business  man,  either  unsolicited  or  by  special 
request,  and  a  judicious  selection  of  clippings  from 
newspapers  and  periodicals,  cannot  be  over  esti- 
mated. In  private  offices  where  such  files  have  been 
established  they  have  become  one  of  the  most  essen- 
tial and  satisfactory  tools  of  the  business  man.  They 
give  him  the  facts  pertinent  to  his  business  interests 
in  handy  form,  easy  to  consult,  easy  to  cany  about 
and  study,  in  addition  to  the  assurance  that  he  has 
the  last  word  on  these  subjects.  The  organization  of 
files  of  this  character  requires  careful  planning, 
based  on  a  knowledge  of  classification  and  indexing, 
a  knowledge  of  sources  for  collecting  facts  pertaining 
to  the  task  in  hand  and  a  wise  discrimination  in 
soliciting  and  discarding  material.  To  be  effective 
they  cannot  be  managed  in  a  haphazard  way.  Every 
one  in  the  organization  should  cooperate.  These  files 
must  be  organized  and  maintained  by  some  one  who 
knows  and  who  can  give  them  the  attention  that  is 
necessary  to  make  them  function  properly. 

What  is  the  best  method  of  filing  this  material, 
that  is,  what  method  is  most  economical  of  time  and 
labor,  making  at  the  same  time  every  little  bit  of 
information  immediately  available  or  useful,  and  also 
making  possible  the  quick  elimination  of  such  ma- 
terial as  may  be  supplanted  by  later  knowledge  or 
discovery  ? 

Binding,  boxes  and  scrapbooks  have  been  used 
in  past  years  with  more  or  less  success.  Space  does 
not  permit  of  a  discussion  of  the  various  advantages 
and  disadvantages  of  these  methods,  especially  since 
the  vertical  file  is  now  generally  recognized  as  the 


ideal  way  of  handling  pamphlets,  clippings  and  office 
records  in  general. 

What  is  a  vertical  file?  A  vertical  file  is  made 
up  of  folders  and  guides  standing  upright  in  a 
drawer,  or  set  of  drawers,  and  arranged  in  some  pre- 
determined order.  The  folders  are  marked  by  num- 
ber, subject  or  name  to  indicate  their  contents,  and 
in  them  is  di'opped  the  printed  material  pertaining  to 
that  subject  or  name,  according  to  the  method  of 
classification  chosen.  The  advantages  of  the  vertical 
file  are  that  they  keep  the  contents  clean,  free  from 
dust,  accommodate  all  sizes  and  shapes  of  pamphlets 
and  manuscripts,  are  easy  to  consult,  provide  for 
speedy  re-filing  and  "a  place  for  everything,"  and 
from  it  out-of-date  material  is  easily  and  quickly  dis- 
carded. Such  files  of  pamphlets  and  clippings  are 
designated  by  various  people  as,  "Information," 
"Reference,"  "Data"  and  "Subject  Files." 

The  best  method  of  classifying  this  material  and 
the  details  of  the  equipment  necessary  will  be  dis- 
cussed in  subsequent  articles. 


AN  ELECTRICAL  STORM 


Tonopah,  Nevada,  was  recently  the  scene  of  a  storm  which  resulted  in  a 
six-foot  flow  of  water  down  the  streets.  The  above  picture,  tauten  by 
J.  Otts,  was  the  only  successful  one  out  of  50  attempts. 


.J.  V.  STRANGE,  assistant   general   manager,   Pacific  Power 
&  Light  Company  — 

"It   is   the   idealism   which    is   back    of   the   cooperative 
movement  which  gives  it  its  practical  strength." 

— Northwest  Electric  Light  and  Power  Association. 
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Advertising 

BY  HOWARD  ANGUS 

(Making  a  salesman  out  of  your  window  requires  only  taste  and  system,  and  is  a  form  of 
advertising  which  will  bring  you  a  dollars-and-cents  return  as  large  as  that  from  any  other 
kind  of  publicity.  The  secretary  of  the  California  Electrical  Cooperative  Campaign  here  takes 
up  the  essentials  of  window  display  in  the  fifth  of  his  series  of  articles  on  advertising. — 
The  Editor.) 


The  show  window  has  been  called  the  silent 
salesman.  If  you  doubt  its  pulling  power,  board  up 
your  store  front  and  see  what  happens.  Its  value 
depends  upon  the  location  of  the  store,  for  in  this  as 
in  all  advertising,  you  want  readers  or  lookers  and 
their  number  depends  upon  how  busy  your  street  is. 

The  Value  of  the  Show  Window 

The  lowest  value  that  any  expert  places  upon 
the  selling  power  of  a  window  properly  used  is  that 


Motion  in  a  window  always  attracts  attention.  On  this  mountain  of 
foaming  suds  colored  lights  were  played,  while  the  machine  was  at  work 
keeping  the  mass  in  constant  motion. 

it  will  increase  your  gross  business  14%  during  the 
year,  no  matter  where  your  store"  is  located.  Mar- 
shall Hale,  of  Hale  Bros.,  in  San  Francisco,  says  that 
14%  is  altogether  too  conservative.  Most  depart- 
ment stores  charge  their  departments  for  one  win- 
dow display  by  the  day  or  week.  The  value  placed 
on  these  windows  by  the  various  department  stores 
varies,  but  ranges  generally  from  $25.00  to  $100.00 
a  day  for  the  department,  depending  on  its  location 
and  size.  A  remarkable  fact  is  that  all  departments 
of  a  department  store  not  only  are  willing  to  pay  the 
charge  for  the  window,  but  are  fighting  for  it.  That 
emphasizes  the  important  advertising  value  of  a 
window.  The  four  words — attention,  interest,  desire, 
action,  are  as  important  in  a  window's  appeal  to  the 
buying  motives  as  in  other  forms  of  advertising. 
The  general  weaknesses  of  contractor-dealers'  win- 
dows are  lack  of  unity,  non-use  of  color,  lack  of  dis- 
play cai'ds,  and  no  seasonal  tie-in. 

Unity 
Windows  should  tell  one  story  at  a  time.    If  you 
attempt  to  display  too  many  different  kinds  of  appli- 


ances at  one  time,  you  confuse  the  looker,  emphasize 
nothing  in  particular  and  are  in  great  danger  of  hav- 
ing windows  resembling  a  junk  shop.  Ninety-nine 
out  of  every  hundi'ed  persons  are  one-idea  people. 
Don't  put  your  entire  stock  in  the  window;  leave 
some  appliances  in  the  store  for  your  salesman  to 
sell.  If  you  have  a  large  window,  you  can  divide  it 
into  sections,  and  allow  each  section  to  tell  its  own 
sepai'ate  and  distinct  story.  Kindi'ed  appliances  can 
be  displayed  together.  For  instance,  a  laundry  or 
kitchen  can  be  set  up.  That  gives  one  central  idea. 
By  frequently  changing  your  window  it  is  possible 
during  the  year  to  exhibit  to  the  people  in  the  street 
every  article  you  have  in  the  store.  Frequent 
changes  are  absolutely  essential.  The  longest  time 
one  display  should  remain  in  a  window  is  a  week. 
A  change  twice  a  week  is  still  better,  three  times  a 
week  better  still.  People  then  begin  to  expect  to  see 
something  in  your  window. 

Color 

Color  is  an  important  and  integral  part  of  the 
art  of  window  decorating,  and  appeals  especially  to 
women,  who  are  more  artistic  than  men.    Colors  in 


An  electrical  window  can  be  as  beautiful  as  the  window  of  an  art  store 
if  careful  attention  is  given  to  color  and  lighting  effects.  Feature  one 
thing  in  the  display  and  never  overcrowd  the  window.  Note  the  use  of 
display  cards   here. 

your  window  must  harmonize.  Color-clashes  jar  the 
senses,  even  of  those  who  do  not  pretend  to  any 
knowledge  of  color  harmony.  This  is  because  color 
harmony  is  based  upon  certain  laws  of  nature  that 
are  inescapable,  and  the  eye  feels  discomfort  when 
those  laws  are  violated.  Reduced  to  its  simplest 
terms,  one  law  of  harmony  is  this: 
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Red,  yellow  and  blue  are  called  "primary"  colors 
because  each  is  elementary  and  cannot  be  produced 
by  mixing.  But  they  can  be  combined  to  produce 
other  colors.  Thus,  red  and  yellow  make  orange; 
red  and  blue  make  violet;  blue  and  yellow  make 
green.  These  colors  can,  in  turn,  be  combined  to 
make  still  other  colors,  but  the  basis  of  all  is  red, 
yellow  and  blue.  Harmony  is  achieved  when,  in  any 
given  color  scheme,  the  three  primaries  are  repre- 
sented. For  example,  suppose  we  have  a  di'ape  of 
rich  blue  velvet.  What  other  color  note  is  needed 
to  give  harmony  ?  According  to  our  law,  it  is  a  com- 
bination of  the  other  primaries,  red  and  yellow,  or 
orange.  Orange  is  the  color  needed,  and  might  be 
supplied  by  a  bowl  of  flowers,  marigolds  or  California 
poppies,  or  a  piece  of  silk.  In  a  similar  way,  violet 
(red  and  blue)  harmonizes  with  yellow;  green  (yel- 
low and  blue)  harmonizes  with  red.  Black,  white 
and  gray  may  be  introduced  without  upsetting  the 
harmony  of  the  color  scheme. 

There  is  much  more  to  color  harmony  than  can 
be  set  down  here,  but  what  has  been  given  will  be 
sufficient  to  show  that  perfect  harmony  is  seldom  a 
matter  of  accident.  Its  attainment  is  based  upon 
the  application  of  exact  knowledge  gained  through 
careful  study  and  observation.  For  this  reason  it 
would  be  well  to  secure  the  advice  of  an  experienced 
window  di-esser  whose  business  it  is  to  know  the 
laws  of  harmony  and  how  to  apply  them. 

There  are  colors  that  give  the  impression  of 
heat,  or  of  cold ;  in  fact,  colors  that  typify  and  assist 
every  idea  you  wish  to  express.  For  instance,  red, 
yellow  and  orange  are  "warm"  colors,  and  suggest 
heat,  and,  therefore,  can  be  used  very  well  with 
heaters  but  not  with  fans.  Blue,  gi-een  and  violet 
are  "cold"  colors,  and  suggest  coolness,  and  can  be 
used  very  well  with  fans  but  not  with  heaters. 
Neutral  colors  such  as  gray  can  be  used  very  well  to 
set  off  your  nickel-plated  wear,  as  they  make  the 
article  stand  out  clearly  defined  without  any  reflec- 
tions. Red,  however,  makes  the  nickel-ware  reflect 
a  copperish  tinge  and  is  very  detrimental.  I  had 
occasion  the  other  day  to  spend  some  time  in  study- 
ing color  in  the  windows  of  the  San  Francisco  mer- 
chants. Every  merchant  in  any  way  appealing  to 
women  had  color  in  his  window,  and  the  di'essing 
showed  that  they  had  given  it  considerable  study. 
It  will  pay  you  as  electrical  merchants  to  study  these 
windows  and  their  colorings  and  assimilate  the  ideas 
that  the  merchants  are  using. 

Window  Cards 

Also  when  looking  over  the^se  windows,  notice 
how  many  cards  with  something  descriptive  about 
the  goods  are  in  these  windows.  From  personal  ob- 
servation I  am  safe  in  saying  that  practically  every 
store  in  San  Francisco  selling  to  women  has  little 
cards  in  its  windows  either  descinbing  the  goods  or 
giving  the  price.  You,  appealing  to  women  buyers 
as  you  are,  also  should  have  cards  in  your  windows. 
These  cards  should  describe  the  service  of  the  article 
especially  and  should  be  brief,  containing  as  a  gen- 
eral I'ule  one  direct  statement,  because  it  is  only  by 
means  of  this  that  the  service  idea  can  be  put  over 


to  the  public.  These  cards  should  be  made  by  a  card 
designer.  Unless  they  are  artistic,  they  will  give  a 
cheap  effect.  Not  to  have  a  card  in  your  window 
descriptive  of  the  article  or  telling  how  economically 
it  can  be  operated  is  like  running  in  a  newspaper  an 
advertisement  which  consists  of  a  picture  and  not 
a  single  word. 

The  display  itself  should  also  carry  out  the  idea 
of  the  service  of  the  article  which  can  be  best  done 
by  showing  it  in  operation  or  in  the  place  that  it 
occupies  in  the  home.  An  illusti-ation  of  what  I 
mean  is  a  dining  room  table  or  a  breakfast  table 
entirely  set  with  electric  appliances  in  their  proper 
place  but  conspicuously  in  the  foreground. 

Motion  in  the  Window  Display 

A  window  with  motion,  of  course,  is  bettei'  than 
a  window  without  motion,  because  any  moving  object 
attracts  attention  and  arouses  interest,  two  of  the 
fundamental  principles  of  advertising  and  selling. 
But  that  motion  must  tie-in  with  the  display  and  the 
story  that  the  window  is  attempting  to  tell.  An 
example  would  be  a  revolving  table  set  for  breakfast. 
This  motion  ties  in  very  well  because  it  brings  the 
various  appliances  to  the  front  of  the  window  and 
shows  them  in  order.  A  washing  machine  in  opera- 
tion is  another  good  example.  A  fan  blowing  colored 
ribbons  is  another.  Motion,  however,  that  has  noth- 
ing to  do  with  the  display  does  not  help  to  tell  the 
story  and  merely  excites  curiosity.  It  will  attract 
people  to  your  window  but  it  will  create  no  desire. 
An  example  of  this  would  be  jumping  dolls  or  a 
monkey  playing  around  in  your  window  with  your 
appliances  set  off  to  one  side.  Neither  the  dolls  nor 
the  monkey  give  any  idea  of  the  service  rendered  by 
electricity. 

Seasonal  Tie-In 

Whatever  appliances  you  are  showing  should 
tie-in  with  the  season  of  the  year.  A  close  study  of 
any  other  retail  store  of  prominence  will  show  you 
how  careful  its  owners  are  in  heeding  the  seasons. 
During  the  month  of  June,  for  instance,  I  passed 
many  windows  and  read  many  advertisements  in 
which  the  dealers  were  careful  to  mention  or  show 
the  June  bride.  Did  any  of  your  windows  tie-in  with 
that  idea  during  the  month  of  June  ? 

Illumination 

Illumination  is  absolutely  essential  to  a  window. 
People  at  night  are  in  a  receptive  mood.  They  are 
out  to  see,  and  are  not  worrying  about  business. 
Every  night  of  the  year  hundi-eds  of  women  go 
window  shopping.  They  are  merely  strolling  from 
store  to  store  to  see  what  they  can  see.  Women 
walking  to  and  from  theaters  and  cafes  always  look 
at  windows.  Every  window  in  the  retail  district 
should  be  lighted  until  10  o'clock,  or  even  later.    For 


R.  M.  BOYKIN,  vice-president  and  general   manager.  North 
Coast  Power  Company  — 

"Every  company  is  dependent  to  some  extent  on  the 
experience  of  otliers  "and  a  policy  of  tlie  fullest  cooperation 
is  the  only  basis  upon  which  the  work  of  any  association  can 
succeed." 

Northwest  Electric  Light  and  Power  Association. 
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a  merchant  to  neglect  his  appeal  to  the  night  crowd 
is  unpardonable.  During  the  day  electric  lights  can 
be  used  to  kill  reflections.  How  many  windows  have 
you  passed  that  were  only  a  blur?  Have  they  any 
value  ? 

An  electrical  dealer's  window  should  not  only 
be  illuminated  but  it  should  be  the  best  illuminated 
window  in  the  city.  It  should  be  an  example  that 
will  give  ideas  to  other  merchants  who  are  out  look- 
ing over  windows  as  well  as  to  the  general  public. 
You  are  selling  illumination.  If  you  cannot  light 
your  own  window  properly,  who  wants  your  advice 
on  lighting  other  windows? 

Windows  have  a  remarkable  ability  to  sell  small 
and  moderately  priced  articles.    The  reason  for  this 


is  that  the  average  woman  has  the  money  necessary 
to  pay  for  the  article  in  her  pocket.  She  will  make 
the  purchase  on  the  impulse  of  the  moment,  the 
action  immediately  following  the  desire.  Drug  stores 
such  as  the  Owl  and  Sun  illustrate  this  fact.  If  you 
have  two  windows  you  should  have  small  appliances 
in  one  of  them,  or  in  both  if  they  can  be  made  to 
tie-in  in  any  way  with  the  central  idea.  This  does 
not  mean  that  large  appliances  should  be  kept  out  of 
the  windows,  because  they  should  be  in  the  windows 
very  often  in  order  to  impress  the  public  to  the  point 
of  buying.  Attention  has  been  called  to  the  ability 
of  the  window  to  sell  small  articles  for  fear  that  you 
may  overlook  this  very  important  detail,  and  leave 
them  out  of  the  window  entirely. 


Mechanical  Analogs 


I 


BY  G.   R.   SCHUCK 


(The  use  of  the  mechanical  analogy  for  the  illustration  of  the  electrical  process  involves 
principles  which  are  capable  of  being  very  extensively  applied  in  the  analysis  of  electrical 
phenomena.  Following  is  another  of  the  series  of  analogs  compiled  by  a  member  of  the 
electrical   engineering   staff   of   the   University   of  Washington.— The  Editor.) 


EFFECT    OF   RESISTANCE    AND    CAPACITY 

IN  PARALLEL,  AND  RESISTANCE  AND 

INDUCTANCE  IN  PARALLEL 

In  Fig.  3  open  valves  control  circuits  C  and 
R.  There  will  be  a  flow  of  fluid  in  C,  represented 
by  the  curve  Ic  and  a  flow  of  fluid  in  R  represented 
by  the  curve  Ir  (Fig.  6).  The  flow  of  fluid  in  the 
main  pipes  F  at  any  instant  must  be  the  sum  of  the 
ordinates  of  curve  Ic  and  Ir  at  any  instant.  And  the 
complete  curve  of  flow  for  one  cycle  may  be  obtained 
by  adding  all  of  the  ordinates  of  Ic  and  Ir  and  plot- 
ting another  curve.  The  shape  of  the  resultant  curve 
IcR  will  be  the  same  general  shape  as  the  two  curves 
from  which  it  was  constructed.  The  time  relation 
which  the  fluid  pressure  curve  E  bears  to  the  result- 
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Fig.  B 


Figure  3  above  illustrates 
mechanically  the  principle  of 
a  cycle  which  is  illustrated 
electrically  in  Figure  5  to 
the  left.  These  figures  are 
to  be  used  in  connection 
with  the  curves  on  the  next 
page. 


ant  curve  Icr  will  be  somewhere  between  the  point 
of  coincidence  and  a  quarter  period,  Icr  leading. 

An  exactly  similar  condition  will  be  met  when 
capacity  and  resistance  are  connected  across  the 
mains  of  an  alternating  current  circuit.  The  current 
in  the  main  conductors  F  and  F^  (Fig.  5)  can  be 
obtained  by  combining  the  current  curves  of  Cj  and 
Ri  represented  by  Ic  and  Ir  (Fig.  6),  the  resultant 
representing  the  main  line  current  not  only  in 
amount,  but  in  time  relation  or  phase  relation  to  the 
electromotive  foi'ce  curve.  The  angle  of  lead  between 
the  curve  of  fluid  flow  and  fluid  pressure  will  be 
somewhere  between  zero  and  ninety  degrees,  the 
exact  angle  depending  upon  the  values  of  Ic  and  Ir. 

A  similar  phenomenon  will  occur  when  the 
valves  controlling  R  and  L  are  opened  and  switches 
controlling  R^  and  L^  are  closed.  Figs.  3  and  5.  The 
resultant  flow  Llr  is  shown  in  Fig.  7  lagging  behind 
the  electromotive  force  at  some  angle  less  than 
ninety  degrees  and  more  than  zero,  depending  upon 
the  relative  values  of  currents  in  R^  and  L^. 

Effect  of  Resistance  Capacity  and  Inductance 
in  Parallel 

Open  all  of  the  valves  in  the  circuit  in  Fig.  3, 
allowing  the  three  currents  of  fluid  to  flow  through 
the  various  circuits.  To  obtain  the  rate  of  flow  in 
the  feeder  pipes  F  it  will  be  necessary  to  combine  all 
of  the  three  curves  as  was  done  with  the  two  curves, 
and  obtain  as  before  the  total  rate  of  flow,  Iclr  (Fig. 
8),  not  only  in  amount,  but  in  time  relation  or  phase 
relation  to  the  electromotive  force.  It  should  be  em- 
phasized here  that  the  current  curves  of  L  and  C 
are  exactly  opposite  to  each  other,  the  maximum 
value  of  each  occurring  at  the  same  time.  There- 
fore the  elastic  membrane  of  the  circuit  will  be  at  its 
extreme  position  toward  the  right,  while  the  disc  D 
will  be  in  its  extreme  position  to  the  left,  their  mo- 
tions at  all  times  being  opposite  in  direction.  If  the 
rated  flow  in  D  is  the  same  as  the  rate  of  flow  in  L 
the  summation  or  resultant  of  these  two  curves  will 
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Curves  illustrating  the  relationships  of  resistance  and  capacity  in  mechan- 
ical   and    electrical    circuits 

be  zero,  and  the  only  flow  occurring  in  pipe  F  is  that 
which  supplies  pipe  R.  But  where  does  the  flow  of 
fluid  come  from  which  supplies  the  circuit  C  and  L? 

An  examination  of  the  closed  circuit  C,  L,  and  the 
connecting  pipes  will  disclose  the  fact  that  the 
motion  of  the  membrane  M  is  timed  exactly  right 
with  the  disc  D  to  cause  a  flow  of  fluid  back  and 
forth  through  this  closed  circuit,  without  being  sup- 
plied by  an  actual  flow  from  the  main  pipes  F.  In 
fact,  if  the  valve  in  R  were  closed  there  would  be 
no  flow  of  current  in  the  main  F,  the  alternating 
pressure  now  doing  nothing  but  regulating  the  fre- 
quency of  oscillation  in  the  closed  circuit  of  L  and  C 
and  possibly  supplying  a  very  small  flow  of  fluid  to 
account  for  frictional  losses  in  pipes. 

In  Fig.  5,  with  all  switches  closed,  exactly  the 
same  conditions  will  be  met  as  in  the  analogous  fluid 
system.  If  the  proper  amounts  of  capacity  in  C  and 
inductance  in  L  are  used,  the  currents  in  each  circuit 
will  be  equal  and  local  oscillations  of  current  will 
take  place  in  L  and  C  with  no  current  being  supplied 
from  the  mains,  except  that  which  supplies  current 
to  the  resistance  R  and  other  ohmic  resistances  in 
the  system ;  the  electromotive  force  regulates  the 
frequency  of  oscillation.  This  condition  in  electrical 
circuits  is  called  "current  resonance." 


COMING  CONVENTIONS 

Illuminatingr  Engineering  Society — Fourteenth  Annual  Con- 
vention  —  Cleveland,    Ohio,    Oct.    4-7 

National  Association  of  Electrical  Contractors  and  Dealers — 

New  York  City,  Oct.  4-10 
British  Columbia  Association  of  Electrical  Contractors  and 
Dealers  —  Vancouver,    B.    C,    Oct.    19 

Electrical  Supply  Jobbers*  Association  of  the  Pacific  Coast  — 
Quarterly   Meeting—  Del    Monte,    Cal„    Oct.    21-24 

American  Mining  Congress — Twenty-third  Annual  Conven- 
tion—  Denver.  Colo.,  Novdmber  15-20 
American  Society  of  Mechanical  Engineers — 1920  Annual 
Meeting —                                    New    York    City,    December    7-11 


SPREADING  INFORMATION  is  one  of  the 
principal  functions  of  a  business  library,  and  one 
which  is  coming  to  be  more  and  more  appreciated. 
The  library  of  the  Southern  California  Edison  Com- 
pany uses,  in  the  distribution  of  periodicals,  the 
printed  slip  shown  in  the  illustration.    The  magazine 
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Tiiis  printed  slip  is  used  by  tiie  librarian  of  tiie  Southern  California  Edison 
Company    in    distributing    periodicals. 

is  sent  around  to  the  individuals  in  the  organization 
to  whom  it  is  of  special  interest,  accompanied  in  each 
case  by  a  slip  indicating  the  page  number  of  the 
article  to  which  attention  is  drawn,  the  date  of  send- 
ing and  the  date  when  due.  On  the  reverse  side  of 
the  slip  is  a  space  for  the  signature  of  each  reader, 
and,  opposite,  for  the  name  of  someone  to  whom  he 
thinks  the  number  might  be  of  value.  In  this  way 
each  department  of  the  organization  is  kept  in  close 
touch  with  the  current  developments  which  espe- 
cially concern  it. 

The  terse,  business-like  manner  in  which  library 
rules  are  presented  on  the  front  of  the  slip  helps  to 
keep  these  forgettable  things  before  the  borrower's 
mind. 


LEWIS  A.  LEWIS,    commercial    agent,    Washington    Water 
Power  Company  — 

"The  best  sign  about  the  electric  range  business  is  that 
the  companies  which  have  most  ranges  on  their  lines  are  the 
ones  best  satisfied  with  them." 

— Northwest  Electric  Light  and  Power  Association. 
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Problem  Course  in  Electricity 


Fig. 


BY    H.    H.    BLISS 

(Do  you  know  how  to  figure  the  power  required  for  a  mine  hoist,  the  loss  in  a  distribution 
line,  the  efficiency  of  a  motor-driven  pum,p?  This  article,  the  sixth  of  a  series,  carries  on  the 
discussion  of  power  and  efficiency  started  in  the  previous  issue.  The  author  is  on  the  staff 
of  the  Riverside  Junior  College  at  Riverside,  California. — The  Editor.) 

1500  +  800  =  2300  watts.    Efficiency  =  2300/2470 

=  93%.      ■ 

It  is  interesting  to  inquire  what  the  voltage  at 

the  lamps  will  be  when  the  motor  stops.     We  can 

add  the  lamp  resistance  to  that  of  the  line,  and  find 

the  cuiTent  from  the  generator  voltage   (which  we 

may  assume  remains  constant  at  116.7  volts) .  Then 

the  lamp  resistance  times  the  current  gives  the  lamp 

voltage. 

Mechanical  Power. — One  horsepower  (hp.)  may 
be  defined  mechanically  as  the  power  required  to  lift 
one  pound  at  the  rate  of  550  ft.  per  second,  or  to  lift 
550  lbs.  at  one  ft.  per  second.  Hence  the  number 
of  hp.  requii'ed  for  any  operation  =  pounds  pull  X 
feet  per  second  -^  550.  Then,  if  an  automobile  being 
driven  at  42  ft.  per  second  meets  a  total  of  340  lbs. 


ENERGY  LOSSES  —  MECHANICAL  POWER 
Lost  Energy. — No  mechanical  machine  operates 
without  a  loss  of  energy;  the  output  is  always  less 
than  the  input  by  the  amount  of  energy  wasted  in 
friction  and  turned  into  heat.  Similarly  every  elec- 
trical device  permits  some  of  the  energy  to  change 


-Diagram     of    circuit    containing    generator     lamps     and     motor, 
illU'Strating   calculations  in  power   and   losses. 


into  heat,  and  (unless  heating  is  the  object  of  the 
device)  this  constitutes  an  electrical  loss. 

If  it  takes  3  volts  to  drive  12  amperes  through 
a  certain  piece  of  wire,  the  power  used  ^  3  X  12 
=  36  watts.  Evidently  the  3  volts  =  the  voltage 
drop  in  that  piece  of  line,  and  hence  we  get  the  rule : 
"Watt  loss  in  any  conductar  at  100%  power  factor  = 
amperes  X  volt  drop  in  that  conductor."  This  leads 
to  another  rule :  "Watt  loss  in  any  conductor  = 
amperes  X  amperes  X  ohms,"  since  the  volt  drop  = 
amperes  X  ohms.  It  is  found  that  this  last  rule 
holds  true  for  all  cases  of  alternating  currents  as 
well  as  direct  currents,  though  the  proof  is  beyond 
the  scope  of  this  paper. 

A  circuit  is  shown  in  Fig.  A,  containing  genera- 
tor, lamps  and  motor,  with  which  calculations  in 
power  and  losses  may  be  illustrated.  Assume  that 
the  motor  absorbs  an  input  of  1.5  kw.  while  taking 
a  current  of  14  amperes;  the  lamps  take  200  watts 
each;  the  resistance  of  the  loop  between  lamps  and 
motor  is  .3  ohm  and  the  loss  in  the  line  between 
generator  and  lamps  =  117  watts.  We  want  to  find 
the  voltage  at  the  lamps  and  at  the  generator,  the 
resistance  of  the  line,  and  the  efficiency  of  the  trans- 
mission system.  To  begin,  the  motor  voltage  = 
1500/14  =  107.  The  drop  between  lamps  and  motor 
=  14  X  -3  ^  4.2  volts,  so  that  the  lamp  voltage  = 
111.2.  The  four  lamps  take  800/111.2  =  7.2  am- 
peres, so  that  the  current  from  the  generator  ^ 
14  +  7.2  =  21.2  amperes.  This  number  times  itself 
(21.2  X  21.2  =  450)  times  the  line  resistance  =  117 
watts;  hence  resistance  =  117/450  =  .26  ohms  for 
the  loop  or  .13  ohms  per  wire.  The  drop  in  the 
loop  =  21.2  X  -26  =  5.5  volts.  We  might  have  got 
this  from  the  loss  and  the  current  (117/21.2  =  5.6 
volts)  and  then  figured  the  line  resistance.  The  gen- 
erator voltage  =  111.2  -|-  5.5  =  116.7,  The  output 
of  the  generator  =  116.7  X  21.2  =  2470  watts  = 
input  to  the  transmission  system.     The  output  = 
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Fig.  B. — Diagram  of  circuit  containing  battery  and  meter,  as  well  as 
lamps,  heater,  and  coil,  illustrating  calculation  of  resistances.  See  prob- 
lem 69. 


of  road  and  air  friction,  etc.,  the  engine  must  be 
delivering  to  the  wheels  a  power  of  340  X  42/550  = 
26  hp.  Some  of  the  work  done  by  the  engine  is 
always  wasted  in  the  transmission,  differential,  bear- , 
ings,  etc.,  so  that  the  output  of  the  engine  may  in  I 
this  case  be  30  hp.  The  efficiency  of  the  apparatus 
between  the  engine  and  the  tires  may  then  be  calcu- 
lated as  26/30  =  87%. 

A  pump  of  60%  efficiency  is  found  to  lift  640  lbs. 
of  water  per  second  to  a  height  of  79  ft.  What  isi 
the  input?  Output  =  79  X  640/550  =  92  hp.  Now, 
since  efficiency  :=  output  -^-  input,  input  =  output  -^- 
efficiency  =:  92  -h  .60  =  153  hp.  If  the  pump  is 
driven  by  a  water  wheel  of  70%  efficiency,  the  input  | 
to  that  =  153/.70  =  219  hp.  The  efficiency  of  the 
combination  of  machines  =  92/219  ^42%.  It  is 
interesting  to  note  that  this  equals  the  product  of 
the  separate  efficiencies,  .60  X  -70. 

Mechanical  Kilowatts. — It  is  perfectly  feasible 
to  measure  mechanical  power  in  kilowatts,  just  as 
electrical  power  may  be  expressed  in  horsepower. 
Since  one  kilowatt  is  4/3  of  a  hp.,  it  requires  the  use 
of  4/3  of  550,  or  737  in  place  of  550  in  the  formula. 
Then  a  hiachine  which  hoists  230  lbs.  80  ft./sec.  has 
an  output  of  230  X  80/737  =  25  kw.  What  is  its 
efficiency  if  the  input  =  40  hp.?  Is  it  25/40?  No, 
for  input  and  output  must  be  in  the  same,  units. 
Changing  the  input  to  kw.,  we  have  %  of  40  =  30, 
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and  efficiency  =  25/30  =  83%.  If  we  changed  the 
output  to-  kw.,  4/3  of  25  =  33.3  and  efficiency  = 
33.3/40  =  83%.     This  is  a  point  to  remember. 

In  conclusion,  No,  of  hp.  =  No.  lbs.  of  force  X 
No.  ft.  of  distance  -f-  (No.  seconds  X  550),  where  it 
must  be  clearly  understood  that  the  force  and  the 
distance  are  measured  along  the  same  line.  For 
instance,  in  calculating  the  power  required  to  pull  a 
20,000  lb.  car  up  a  hill  300  ft.  long  in  14  seconds, 
one  must  multiply  the  length  of  the  hill  not  by  the 
weight  of  the  car  but  rather  by  the  pull  upon  the 
drawbar — possibly  1000  lbs. — before  dividing  by  550 
times  the  number  of  seconds.  The  same  idea  applies 
to  lifting  water;  the  total  weight  of  the  water  is  to 
be  multiplied  by  the  vertical  distance  of  the  lift, 
which  may  be  far  less  than  the  actual  length  of  the 
pipe  which  carries  the  water,  since  the  weight  over- 
come is  a  vertical  force. 

Answers  to  Power  Problems 

46.  .068;  2.27;  2  amperes. 

47.  4  amperes;  440  watts;  .44  kw.;  4/3  of  .44  =:  .59  hp. 

48.  Volts  X  amperes  X  power  factor  =  11,000,000; 
hence  current  =  11,000,000  -^  (100,000  X  .80)  =  137.5  am- 
peres. 

49.  120/4  =  30  volts. 

50.  Amperes  =  watts  -i-  (volts  X  power  factor)  = 
19000  ^  (440  X  .90)  =  48  amperes. 

51.— Output  =  input  X  efficiency  =  19  X  .85  =  16.15 
kw.  =  21.5  hp. 

52.  Output  =  150  X  92.7  =  13,900  watts.  Eff.  of  gen- 
erator-=  13.9/16.15  =  86%;  elf.  of  M-G  set  =  13.9/19  = 
73%. 

53.  Current  =  110  ^  (20  +  11  -f  .6)  =  3.48;  volts 
across  heater  =  69.6;  powei  =  69.6  X  3.48  =  242  watts. 

54.  45,000  -^  2300  =  19.55  amperes. 

55.  Input  to  set  =  230  X  6  X  .72  =994  watts;  output 
=  994  X  .57  =  566  watts;  current  =  566/60  =  9.44  amperes. 

56.  Output  of  generator  ^=  8.8  kw.;  drop  in  line  =  32 
volts;  input  to  motor  =  40  X  188  =  7520  watts  =  7.52  kw. 
Eff.  of  line  =  7.52/8.8  =  85.4%. 

57.  Kva.  =  12,000.    Power   factor  =9600/12000  =  80%. 

58.  Current  =  1800/224  :=  8.04  amperes;  resistance  = 
224/8.04  =  27.9  ohms. 

59.  Combined  resistance  =  96.2  ohms.  Circuit  volt- 
age =  110.6  volts.    Watts  =  61.2,  51  and  15.1  respectively. 

60.  Answers:  1210  ohms;  484  ohms;  202  ohms;  121 
ohms. 

New  Problems 

61.  The  voltage  of  a  certain  storage  battery  is  48; 
at  its  load  the  voltmeter  reads  30.  The  resistance  of  the 
load  is  15  ohms.  Find  the  "loop  resistance"  and  the  ohms  in 
each  of  the  two  wires  of  the  loop.  What  is  the  watt  loss  in 
the  line  and  what  is  the  efficiency  of  transmission? 

62.  A  15-ampere  arc  lamp  is  fed  through  a  rheostat 
of  2.6  ohms.  Find  voltage  drop  and  watt  loss  in  rheostat. 
Find  power  used  in  the  arc  itself,  if  the  circuit  voltage  is  110. 

63.  The  "equivalent  resistance"  of  a  12-ohm  heater  in 
multiple  with  a  certain  coil  measures  3  ohms.  Find  the  ohms 
in  the  coil  and  the  total  power  consumed  by  both  devices  on  a 
30-volt  line. 

64.  Find  the  loss  in  the  line  in  Fig.  A  when  the  motor 
is  running  and  the  lamps  turned  off,  assuming  that  the  motor 
draws  14  amperes. 

65.  The  coils  of  wire  known  as  the  "armature  winding" 
of  a  certain  motor  have  a  total  resistance  of  .1  ohm.  What 
is  the  watt  loss  in  these  coils  when  carrying  10  amperes? 
20  amperes?  30  amperes?  Another  coil,  known  as  the  "field 
winding,"  has  16  ohms  resistance.  What  is  the  loss  here  when 
32  volts  are  applied? 

66.  If  other  losses  in  this  motor  (friction,  hysteresis, 
etc.)  total  150  watts,  find  input,  output  and  efficiency  when 
the  field  takes  2  amperes  and  the  armature  (in  parallel  with 
the  field)  takes  20  amperes  at  32  volts. 

67.  In  series  with  the  50-ohm  transmitter  of  a  tele- 
phone operator  there  is  a  165-ohm  "retardation  coil"  and  two 


parallel  "induction  coil"  windings  of  18  ohms  each.  Find  the 
current  which  flows  through  the  transmitter  from  the  26-volt 
storage  battery,  and  the  power  consumed  in  one  of  the  induc- 
tion coil  windings. 

68.  What  is  the  voltage  at  the  lamps  in  Fig.  A  when 
the  motor  is  taken  ofl"  the  line  ?  What  is  then  the  line  loss  ? 
(Take  resistances  and  generator  voltage  as  figured  in  the 
example.) 

69.  The  meter  in  Fig.  B  has  a  reading  of  30  volts;  the 
lamp  has  4  ohms  and  the  coil  in  series  with  it  has  2  ohms; 
the  heater  has  1.1  ohms;  the  wii-e  has  2  ohms  per  thousand 
feet.    Find  resistance  of  the  whole  circuit  outside  the  battery. 

70.  Find  the  current  and  line  loss  in  each  wire  of 
Fig.  B.  What  would  a  voltmeter  read  connected  across  J  K? 
What  if  across  the  heater? 

71.  What  horsepower  is  required  to  move  the  gravel  up 
the  "bucket  ladder"  of  a  gold  dredge  with  a  pull  of  20,000  lbs. 
and  a  speed  of  1.5  feet  per  second? 

72.  It  takes  a  pull  of  500  lbs.  to  tow  a  crippled  auto- 
mobile at  15  miles  per  hour.  Express  the  power  in  hp.,  kw., 
and  watts. 

73.  Find  number  of  gallons  of  water  lifted  110  ft.  in 
5  minutes  by  a  pump  of  which  the  output  =  26  hp.  (A  gallon 
of  water  weighs  8.3  lbs.) 

74.  This  pump  is  65%  efficient  and  it  is  driven  by  a 
motor  of  88%  efficiency.  Find  the  electrical  input  to  the 
motor  in  hp.  and  kw. 

75.  A  certain  mine  hoist  is  driven  by  an  electric  motor 
of  90%  efficiency;  there  is  a  loss  of  14%  of  the  power  in 
gearing,  friction  of  sheaves,  etc.  When  the  input  to  the 
motor  is  30  kw.,  what  is  the  hp.  applied  to  moving  the  cages  ? 

76.  In  this  mine,  loaded  and  unloaded  cages  move  in 
opposite  directions,  and  are  so  connected  to  the  hoist  as  to 
act  as  counterweights.  Find  the  speed  of  the  cages  in  Prob- 
lem 75  if  the  loaded  cage  weighs  3300  lbs.  and  the  unloaded 
one  1600  lbs. 

77.  A  small  electric  locomotive  exerts  a  drawbar  pull 
of  1200  lbs.  when  moving  a  trainload  of  rock  at  5  miles  per 
hour.  This  over-all  efficiency  of  the  locomotive  being  65%, 
what  current  does  it  draw  from  its  84-volt  storage  battery? 


WIRED  WIRELESS 


Successful  telephone  communication  has  been 
held  over  live  high  tension  lines  by  the  American 
Gas  &  Electric  Co.,  which  has  been  convinced  thereby 
that  the  method  employed  will  solve  one  of  its  most 
important  problems,  namely,  insuring  a  reliable  and 
less  expensive  mode  of  communication  between  its 
load  dispatchers  and  interconnected  stations. 

The  test  which  proved  the  practicability  of  the 
method,  was  conducted  during  July  between  two  of 
the  company's  stations,  over  a  live  11,000-volt,  60- 
cycle  transmission  line,  12  miles  long.  Between  the 
transmitting  and  receiving  sets  were  the  windings  of 
the  power  transformers  at  both  ends  of  the  line  and 
an  underground  cable,  making  the  equivalent  length 
of  transmission  about  21  miles. 

The  system  employed  works  on  the  principle  of 
the  wired  or  directed  wireless,  and  involves  the  use 
of  apparatus  to  tune  out  the  power-circuit  frequency. 
The  carrier  current  for  the  conversations  had  a  fre- 
quency in  excess  of  5,000  cycles.  The  transmitting 
and  receiving  sets  were  connected  with  the  2,300-volt 
buses  at  each  station,  but  they  could  have  been  at- 
tached to  the  440-220-volt  circuits  with  just  as  satis- 
factory results,  according  to  engineers  who  have 
developed  the  system. 


R.  C.  KENNEY,  NePage  McKenny,  Portland  — 

"The  success  of  the  cooperative  movement  is  dependent 
upon  the  concrete  expression  of  it  by  evei-y  individual  con- 
cerned." .     . 

—Northwest  Electric  Light  and  Power  Association. 
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(The  largest  pier  in  the  world,  the  fastest  American  destroyer,  the  biggest  bank  clearings  in 
the  Northwest,  the  best  paved  city  in  the  world — all  these  comfortable  superlatives  are  intro- 
duced on  this  page,  and  anyone  who  is  feeling  downhearted  is  recommended  to  read  them. 
Those  who  are  not,  can  find  out  how  to  listen  in  on  their  neighbors'  irrigation. — The  Editor.) 


Since  the  signing  of  the  water-power  bill  in 
June  applications  have  been  pouring  fast  and  furi- 
ously into  headquarters  at  Washington.    These  now 

total  applications  for  500,000  hp. 

*  *       * 

Even  if  you  can't  talk  to  the  motorman,  it's  nice 
to  know  his  name.  At  least  the  city  of  Los  Angeles 
thinks  it  worth  while  to  equip  its  new  one-man 
safety  cai's  with  a  name-plate  which  introduces  the 

operator  to  the  riders. 

*  *       * 

One  realizes  that  it  is  still  a  gloriously  untamed 
America  when  statistics  show  that  six-sevenths  of 
our  land  is  still  uncultivated.  It  seems  there  is 
opportunity  for  all  of    the  power    we  can  develop, 

hydroelectric  and  otherwise. 

*  *       * 

A  recent  report  shows  San  Francisco  leading  the 
world  in  street  pavement  work.  She  has  4,600,000 
square  yards  of  modern  pavement  and  a  public  street 
paving  program  calling  for  an  annual  expenditure  of 
$1,000,000.  Of  the  paved  area,  4,120,000  square 
yards  are  asphalt,  340,000  square  yards  stone  blocks, 
and  125,000  square  j^ards  are  brick. 

A  week's  work  for  a  family  of  four  amounts  to 
about  eighty  hours,  or  eleven  hours  a  day,  that  is, 
when  the  house  is  not  of  the  blessed  'home  electrical' 
type.  The  same  household,  properly  machined,  re- 
quires only  about  sixty  hours  of  work  in  a  week,  or 
a  little  over  eight  hours  a  day.  Can  the  busy  house- 
wife make  use  of  three  hours  daily  leisure? 

*  :i:  * 

We  might  say  that  all  that  is  gold  does  not 
glitter  when  considering  a  recent  estimate  that  if  the 
"hogged"  fuel  or  saw  mill  refuse  now  being  wasted 
in  the  Northwest  part  of  the  United  States  were  put 
to  use  in  the  generation  of  electric  power  an  addition 
of  3  billion   kilowatt-hours    would    be  made  to  our 

Western  load.  You  never  can  tell  where  the  riches  lie. 

*  *       * 

The  latest  and  speediest  of  our  American  de- 
stroyers, the  "Satterlee,"  can  make  38.257  knots 
because  she  is  equipped  with  14,000-hp.  turbines 
which  make  possible  the  development  of  31,223 
horsepower.  Each  of  these  turbines  drives  a  pro- 
peller through  a  floating  frame  gear  that  reduces 
the  rated  turbine  speed  of  3050  r.p.m.  to  452  r.p.m. 

for  the  propeller. 

*  *       * 

""  Reports  from  France  show  that  in  truth,  neces- 
sity is  the  mother  of  hydroelectric  development.  The 
scarcity  of  coal  during  the  war  has  so  hastened  the 
development  of  this  country's  water  power  that  it 
will  be  doubled  in  the  six  years,  1916-1921.     Con- 


struction planned  for  1920  and  1921  will  bring  the 
total  development  by  the  end  of  1921  to  1,600,000  hp., 
or  about  20%  of  the  ayailable  power. 

*  *       * 

Those  who  like  to  see  the  figures  down  in  black 
and  white  will  be  interested  in  the  fact  that  Portland 
is  rejoicing  over  an  increase  in  bank  clearings  greater 
than  she  had  expected  even  with  the  Shriner  Conven- 
tion as  a  booster.  September  statements  up  to  the 
middle  of  the  month  put  her  ahead  of  all  her  pro- 
gressive Northwest  sisters,  showing  the  clearings  for 

those  two  weeks  to  be  $99,249,536. 

*  *       * 

All  parts  of  the  old  world  are  finding  that  the 
coal  shortage  is  making  the  development  of  hydro- 
electric power  a  necessity.  Two  Italian  companies, 
now  capable  of  producing  20,000  hp.  and  8,000  hp., 
find  this  output  so  inadequate  that  they  intend  to 
increase  their  plant  to  a  capacity  of  approximately 
280,000  hp.  with  a  possible  output  of  700,000,000 
kw-hr.  a  year.  This  would  mean  a  saving  of  nearly 
1,000,000  tons  of  coal. 

Possibly  the  troubles  of  the  irrigation  district 
meter  man  are  about  at  an  end.  Why?  Because 
there  has  come  a  device  which  will  allow  him  to  do 
his  work  over  the  telephone.  An  electrical  connec- 
tion is  made  to  what  is  known  as  the  water  watch 
or  water  meter  so  that  a  click  is  distinctly  heard  over 
a  telephone.  Thus  by  listening  and  counting  the 
number  of  clicks  to  the  minute  it  is  easy  to  ascertain 
the  rate  of  flow  through  the  meter. 

■]i  ^  ^ 

The  electrical  idea  has  been  sold  to  the  cooks  of 
America.  Seventy-five  thousand  electric  ranges  are 
in  use  at  this  time  in  the  United  States  as  against 
eight  or  ten  thousand  in  1915.  And  more  than  this, 
a  certain  manufacturer  has  made  the  statement  that 
he  is  planning  to  turn  out  no  less  than  sixty  thou- 
sand ranges  in  the  year  1921.  Spokane  comes  forth 
to  state  that  she  can  claim  more  of  these  electric 

ranges  than  any  other  city  in  the  world. 

*  *       * 

Seattle  announces  that  she  is  ready  to  take  care 
of  all  her  outlying  districts  can  produce  even  through 
the  most  thorough  application  of  electric  power. 
Thirteen  million  cubic  feet  of  warehouse  space  along 
the  water  front  is  generally  considered  ample  housing 
provision  for  all  producers  that  may  choose  their 
way  through  this  port  and  then  in  case  dock  accom- 
modations may  not  be  what  they  should  be,  she  has 
decided  to  build  the  largest  pier  in  the  world.  It  is 
to  be  2,566  feet  long  and  360  feet  wide  and  will  be 
large  enough  to  dock  eleven  ocean-going  vessels  at 
one  time. 
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Markham  Cheever,  general  superintendent  and  chief 
engineer  of  the  Utah  Power  &  Light  Company,   Salt  Lake 

City,  Utah,  has  recently  been 
appointed  chairman  of  the 
Hydraulic  Power  Committee 
of  the  Technical  Section  of 
the  N.  E.  L.  A.  This  impor- 
tant appointment  means  much 
to  the  West.  Mr.  Cheever  has 
been  continuously  connected 
with  the  construction  and  op- 
eration of  hydroelectric  prop- 
erties for  the  past  seventeen 
years  at  Niagara  Falls  and  in 
Colorado,  Idaho  and  Utah. 
The  appointments  on  Mr. 
Cheever's  committee  from  the 
various  Western  geographical  divisions  of  the  national  asso- 
ciation are  as  follows: 

PACIFIC    COAST    DIVISION 
.H.   A.   Barre,   executive  engineer.    Southern   California   Edison    Co. 
J.  P.  JoUyman,  engineer  electrical  construction.  Pacific  Gas  &  Electric  Co. 
C.   O.   Poole,    chief   engineer,    California-Nevada   Power   Co. 

NORTHWEST    DIVISION 
John   B.    Fisken,    consulting    engineer.    Washington   Water   Power   Co. 
B.  M.  Merrill,  superintendent  light  and  power,  Washington  Water  Pwr.  Co, 
H.  H.  Schoollield,  chief  engineer.  Pacific  Power  &  Light  Co. 
G.   C.   Sears,   superintendent,   Puget   Sound   Power   &    Light   Co. 
W.   H.   Treniier,   chief  engineer.   Idaho   Power   Co. 

ROCKY  MOUNTAIN  DIVISION 
Norman  Read,  vice-president  and  general   manager,   Colorado   Power   Co. 
J.  A.   Clay,  general  Imanager,   Western   Colorado  Power   Co. 
J.  F.  Dostal,  general  manager,  Colorado  Springs  Light,  Heat  &  Power  Co. 

E.  B.  Skeels,  formerly  a  civil  engineer  of  Missoula, 
Montana,  is  now  superintendent  of  the  Bates  and  Rogers  Con- 
struction Company  with  headquarters  in  San  Francisco. 

R.  E.  Fisher,  commercial  manager.  Pacific  Gas  &  Elec- 
tric Company,  has  been  appointed  to  represent  the  Pacific 
Coast  Division  of  the  N.  E.  L.  A.  on  its  Commercial  Section. 

George  F.  Wakeman,  Pacific  Coast  representative  of  the 
Edison  Storage  Battery  Company,  with  headquarters  in  San 
Francisco,  has  been  called  East  to  the  parent  company  for 
consultation  where  he  will  remain  for  some  weeks. 

R.  L.  Emrick  has  been  appointed  superintendent  of 
circulation,  Pacific  Coast  Division,  McGraw-Hill  Company, 
Inc.  Mr.  Emrick  succeeds  Mr.  A.  T.  Tregoning  who  has  left 
the  employ  of  this  company  to  become  circulation  manager 
for  the  Coast  Banker. 

V.  S.  McKenney  of  the  NePage-McKenny  Company, 
Seattle,  recently  left  that  city  for  Kansas  City,  Mo.,  where 
he  will  supervise  the  installation  of  electric  wiring,  lighting, 
and  so  forth,  in  the  new  Pantages  Theater  under  construction 
in  that  city.  The  NePage-McKenny  Company  was  recently 
awarded  the  contract  for  this  work. 

A.  E.  Chandler,  San  Francisco  attorney  and  engineer, 
has  been  spending  the  past  two  weeks  as  arbitrator  for  the 
Federal  Court  at  Bishop,  Inyo  county,  in  a  controversy  be- 
tween the  Bishop  Creek  Water  Users'  Association  and  the 
Southern  Sierras  Power  Company.  Mr.  Chandler  is  author 
of  the  well  known  book,  "Western  Water  Law." 

George  Bush,  formerly  telephone  specialist  for  the  West- 
em  Electric  Company  in  Seattle,  recently  resigned  his  posi- 
tion with  that  organization  to  accept  a  captaincy  in  the  Signal 
Corps,  U.  S.  Army.  His  place  will  be  filled  by  John  R.  King, 
who  formerly  held  an  executive  sales  position  with  the  Vul- 
can Iron  Works  of  Seattle.  Mr.  King,  some  years  ago,  was 
affiliated  with  the  Puget  Sound  Traction,  Light  &  Power  Com- 
pany in  the  sales  division. 


Major  U.  S.  Grant  3d,  grandson  of  President  U.  S. 
Grant,  and  son  of  U.  S.  Grant,  2nd,  is  now  head  of  District 
No.  2  in  the  War  Department  Service  of  Rivers  and  Harbors, 
his  activities  largely  being  those  of  upper  San  Francisco  Bay, 
the  Sacramento  and  San  Joaquin  rivers,"  Major  Grant  takes 
the  place  of  Col.  Kelly,  who  recently  resigned  to  accept  a 
position  on  the  Water  Power  Development  Board,  brought 
into  existence  by  the  recent  water  power  legislation. 

H.  A.  Lemmon,  formerly  sales  manager  for  the  Truckee 
River  General  Electric  Company  of  Reno,  Nevada,  is  now  head 
of  the  personnel  department  of  Stone  &  Webster  Company, 
with  headquarters  in  Boston,  Mass.  Mi-.  Lemmon  is  doing 
splendid  work  in  his  new  activities  an4'  it  viiill  be  recalled  that 
his  knowledge  of  the  subject  of  psychology-  and  general 
personnel  of  salesmanship  was  of  the  highest  order  while 
engaged  in  activities  on  the  Pacific  Coast. 

Barnet  Lyon,  member  of  the  board  of  railway  control 
of  Holland  and  president  of  an  investigating  commission  of 
electrical  engineers,  together  with  his  associates,  recently 
spent  some  time  in  Montana  and  Washington  investigating 
the  electrification  of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way. The  others  of  the  party  were  V.  L.  Marinet,  chief  of 
electrical  traction,  Netherlands,  and  secretary  of  ijje  com- 
mission; V.  Vanlessen,  chief  of  electric  service,  Rotterdam  and 
Schveninge  Line;  H.  Doyer,  consulting  electrical  engineer,  and 
M.  Burgerdyke,  who  is  general  manager  of  several  interurban 
systems.  These  gentlemen  spent  some  time  over  the  Mon- 
tana end  of  the  system  and  moi'e  recently  in  Seattle,  \vith  a 
view  to  utilizing  some  of  the  principles  in  the  electrification 
of  state  railways  which  is  contemplated  in  the  Netherlands. 
They  left  the  West  about  the  middle  of  September  to  return 
to  Holland. 

L.  T.  Merwin,  who  has  recently  been  promoted  from 
general  superintendent  to  assistant  general  manager  of  the 
Northwestern  Electric  Com- 
pany at  Portland,  Oregon, 
was  graduated  from  the  Uni- 
versity of  California  in  1896. 
He  began  his  electrical  career 
with  the  San  Joaquin  Light  & 
Power  Corporation  in  1901,  as 
station  operator,  becoming 
chief  operator  at  the  Fresno 
plant  and  later  assistant  to 
the  city  superintendent.  In 
1906  he  became  superintend- 
ent of  the  Nevada-California 
Power  Company,  at  Goldfleld, 
Nevada,  and  in  the  following 
year  electrical  engineer  for  the  Nevada  Consolidated  Mines 
Company.  Early  in  1912  he  overhauled  the  electrical  equip- 
ment in  the  Trinity  Gold  Mine  in  the  northern  part  of  Cali- 
fornia. In  May  Mr.  Mer^vin  came  to  Portland  to  assist 
in  the  desig-n  and  later  take  charge  of  the  construction  of  the 
Northwestern  Electric  Company's  transmission  line  on  the 
north  side  of  the  Columbia  River  Gorge.  When  the  plants 
of  the  Northwestern  Electric  Company  were  completed  he 
took  charge  of  them  as  superintendent  of  operation.  Since 
1916  he  has  been  general  superintendent,  in  charge  of  all  of 
the  physical  equipment  of  the  company,  which  includes  not 
merely  a  distribution  system  of  light  and  power,  but  com- 
prises an  extensive  steam  heating  system  as  well.  It  was  in 
July  of  the  present  year  that  he  became  assistant  general 
manager. 


R.  W.  CLARK,  Puget  Sound  Ptfwer  &  Light  Company  — 

"Aside  from  the  practical  results  of  cooperation,  the 
value  of  knowing  each  other  and  each  other's  problems  is 
enough  to  make  the  cooperative  league  worth  trying." 

— Northwest  Electric  Light  and  Power  Association. 


540 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  7 


Captain  Howard  M.  Angus,  secretary  of  the  California 
Electrical  Cooperative  Campaign,  has  resigned  his  position 

to  enter  the  United  States 
Army  as  a  Captain  of  In- 
fantry. Captain  Angus  grad- 
uated from  Occidental  Col- 
lege with  the  class  of  1913 
with  the  degree  of  A.B.  and 
from  the  University  of  South- 
ern California  in  1916  with  a 
degree  of  J.D.  After  gradu- 
ating from  college  he  was 
employed  as  sporting  editor 
of  the  Los  Angeles  Times  and 
when  the  war  broke  out  in 
1917  attended  the  first  Re- 
serve Officers'  Training  Camp 
at  the  Presidio  of  California,  graduating  with  the  rank  of 
Second  Lieutenant.  Captain  Angus  was  assigned  to  the  362d 
Infantry  and  in  the  Meuse-Argorme  offensive  he  was  pro- 
moted to  the  grade  of  Captain  for  gallantry  on  the  field  of 
action.  Upon  his  discharge  from  the  army  Captain  Angus 
accepted  the  position  of  secretary  of  the  California  Electrical 
Cooperative  Campaign  on  August  1,  1919,  which  position  he 
relinquished  on  Sept.  28  to  report  to  the  Commanding  Officer 
at  the  Presidio.  A  great  part  of  the  success  of  the  Campaign 
is  directly  due  to  the  untiring  efforts  and  ingenuity  of  Cap- 
tain Angus,  who  leaves  the  industry  with  the  best  wishes  of 
all  connected  with  it. 

Alexander  Wyllie,  city  electrical  engineer  of  Auckland, 
New  Zealand,  is  a  recent  San  Francisco  visitor. 

Herbert  C.  Moss,  of  the  Standard  Electric  Company, 
Seattle,  recently  enjoyed  a  short  trip  to  Mt.  Eainier. 

J.  B.  Fullerton,  district  manager  of  the  Apex  Vacuum 
Cleaner  Company,  visited  in  San  Francisco  for  several  days 
this  past  week. 

W.  A.  Rowald,  superintendent  of  the  Emeryville  factory 
of  the  Western  Electric  Company,  has  left  for  a  visit  to  the 
Hawthorne  factory  of  this  company. 

A.  B.  West,  vice-president  of  the  Southern  Sierras 
Power  Company,  Riverside,  California,  and  E.  B.  Criddle, 
also  with  that  company,  are  recent  San  Francisco  visitors. 

E.  J.  Wallis,  Pacific  Coast  district  manager  of  the  West- 
ern Electric  Company,  has  left  for  the  East  on  an  extended 
trip  that  will  include  the  annual  conference  of  company 
executives. 

S.  H.  Taylor,  president  of  the  Electric  Railway  and  Man- 
ufacturers' Supply  Company,  has  left  for  a  combined  business 
and  pleasure  trip  through  the  East.  Mr.  Taylor  will  be  ac- 
companied by  his  wife. 

V.  E.  McCain,  foiTnerly  engaged  in  sales  work  in  the 
Tacoma  offices  of  the  Western  Electric  Company,  has  been 
transferred  to  the  Seattle  branch  as  house  goods  specialist. 
Mr.  McCain  made  quite  a  reputation  for  himself  in  the 
Tacoma  division  and  comes  to  the  Seattle  offices  highly  rec- 
ommended. 

W.  L.  Huber,  consulting  engineer  with  the  Southern 
Sieri-as  Power  Company,  and  T.  H.  Means  of  Cope-Rand- 
Means  Company,  San  Francisco,  have  been  in  Bishop  repre- 
senting the  Southern  Sierras  Power  Company  in  a  contro- 
versy which  is  taking  place  there  between  that  company  and 
the  Bishop  Creek  Water  Users'  Association. 

C.  E.  Blee,  assistant  professor  of  civil  engineering  at 
Stanford  University,  has  resigned  his  position  on  the  staff  of 
the  University  to  return  to  the  California-Oregon  Power  Com- 
pany as  assistant  engineer  to  P.  0.  Crawford,  who  is  chief 
engineer  of  the  company. 

L.  J.  Corbett,  formerly  professor  of  electrical  engineer- 
ing at  the  University  of  Idaho,  who  has  during  the  past  six 


months  period  been  engaged  as  an  associate  professor  of 
electrical  engineering  at  the  University  of  California,  is  now 
with  the  valuation  department  of  the  Pacific  Gas  &  Electric 
Company,  with  headquarters  in  San  Francisco. 

A.  H.  Griswold,  formerly  plant  engineer  for  the  Pacific 
Telephone  &  Telegraph  Company,  with  headquarters  in  San 
Francisco,  and  later  Colonel  of  Engineers  in  charge  of  com- 
munication behind  the  trenches  for  the  Allies  on  the  battle- 
fields of  France,  has  now  become  assistant  chief  engineer 
of  the  International  Western  Electric  Company  with  head- 
quarters in  New  York  City. 

H.  J.  Gille,  district  sales  manager,  Puget  Sound  Power 
&  Light  Company,  Seattle,  R.  W.  Lindley,  assistant  sales 
manager,  Bellingham  division,  and  L.  R.  Grant,  manager  of 
the  appliance  department  in  the  Seattle  offices,  will  leave  for 
Boston  about  Oct.  5,  to  attend  a  sales  mianagers'  conference 
to  be  held  by  the  Stone  &  Webster  interests  in  Boston.  They 
expect  to  be  away  from  the  Puget  Sound  district  about  three 
weeks. 

George  J.  Walton,  formerly  manager  of  Klamath  Divis- 
ion of  the  California-Oregon  Power  Company,  recently  re- 
signed to  become  cashier  and  a  director  of  the  First  National 
Bank  of  Merrill,  Klamath  county,  Oregon.  J.  C.  Thompson, 
formerly  secretary  of  the  company,  succeeded  Mr.  Walton 
in  the  company  organization.  His  appointment  became  effec- 
tive Aug.  1,  and  he  is  now  "Division  Manager  Thompson," 
Klamath  Division,  with  headquarters  at  Klamath  Falls,  Ore. 
Byron  H.  Hurd,  formerly  assistant  secretary,  is  now  secretary 
of  the  company. 


W.  W.  Hanscom,  consult- 
ing engineer,  has  recently 
been  elected  chairman  of  the 
San  Francisco  section  of  the 
American  Society  of  Mechan- 
ical Engineers.  Mr.  Hanscom 
in  1886  went  to  work  for  the 
Union  Iron  Works,  develop- 
ing the  electrical  department 
of  that  company.  He  held 
the  title  of  chief  electrical 
engineer  and  in  1905  left  the 
employ  of  the  Iron  Works  to 
become  manager  of  the  Cen- 
tral Electric  Construction  Co. 
In  1908  he  went  into  business 
for  himself  as  a  consulting 
electrical  and  mechanical  en- 
gineer. The  selection  of  Mr. 
Hanscom  as  chairman  of  the 
San  Francisco  section  of  the 
A.  S.  M.  E.  points  toward  an 
extremely  prosperous  season 
for  that  section  with  a  broad- 
ening of  its  field  of  activity 
and  usefulness. 


Jay  G.  De  Bemer,  con- 
sulting engineer,  has  been 
elected  secretary  of  the  San 
Francisco  section  of  the  A.  S. 
M.  E.  for  the  next  year.  Mr. 
De  Remer  graduated  from 
the  University  of  California 
with  the  class  of  1907  and  for 
the  next  three  years  served 
with  the  Westinghouse  Com- 
pany as  an  electrical  engineer. 
Mr.  De  Remer  then  served 
with  the  United  Light  and 
Power  Company,  San  Fran- 
cisco, and  later  went  to  New 
York.  During  the  war  he 
served  as  technical  expert  on 
anti-submarine  devices  for 
the  navy  and  for  the  past 
year  has  devoted  himself  to 
consulting  engineering.  Many 
interesting  trips  are  being 
planned  for  the  section  under 
the  direction  of  Mr.  De  Remer 
which  vsdll  augment  the  pa- 
pers  to  be  pi-esented. 
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Meeting  Notices  for  Electrical  Men 

(Information  to  the  public  concerning  the  activities  and  ideals  of  the  power  companies  was 
the  keynote  of  two  important  recent  meetings- those  of  the  Public  Relations  Committee, 
Pacific  Coast  Section,  N.  E.  L.  A  and  the  San  Francisco  Electrical  Development  League! 
Among  other  notable  gatherings  is  the  joint  convention  in  Colorado  where  questions  of  vital 
interest  to  the  industry  were  discussed The  Editor.)  ,....- 


Public  Relations  Committee  of  Coast  N.  E.  L.  A. 
Discusses   Work  in   Hand 

When  the  Public  Relations  Committee  of  the  Pacific 
>  Coast  Section  of  the  N.  E.  L.  A.  convened  in  San  Francisco 
'  tm  the  afternoon  of  Sept.  8,  the  meeting  took  the  form  of  a 
general  discussion  as  to  how  the  committee  could  function 
to  the  best  interests  of  the  utilities.  The  proposed  work  for 
the  Public  Relations  Committee  of  the  N.  E.  L.  A.  was  out- 
lined by  R.  H.  Ballard,  chairman  of  the  local  Section,  who 
suggested  a  division  of  the  committee  into  three  sub-commit- 
tees as  follows: 

1.  Committee  on  Public  Information.  The  establish- 
ment of  contact  between  the 

press,  the  public  and  the 
power  companies.  S.  M.  Ken- 
nedy was  appointed  chairman. 

2.  Company  Relations 
with  Employes.  W.  E.  Creed 
was  appointed  chairman. 

3.  Relations  of  Regula- 
tory Bodies  vs.  Public  Utili- 
ties. This  was  discussed  but 
the  subject  left  open. 

Results  of  public  policy 
were  shown  through  two  edi- 
torials from  newspapers  of 
Los  Angeles  and  Fresno,  out- 
lining the  necessity  of  public 
utility  development. 

A  general  discussion  as 
to  newspaper  contact  brought 
out  that  paid  advertising  had 
its  place  and  value  and  was 
necessary,  but  that  news 
items  relative  to  the  develop- 
ment of  the  electrical  indus- 
try and  the  necessity  for  that 
development  as  affecting  the 
public  should  constantly  be 
kept  in  the  newspapers  and 
before  the  public;  that  the 
best  contact  with  the  local 
paper  was  through  the  local 
district  manager,  who  should 

De  kept  closely  in  touch  with  company  news  and  who  should 
be  quoted  in  the  items;  that  such  news  should  be  approved 
and  edited  and  always  kept  strictly  to  facts. 

Certain  members  took  up  the  question  of  rebate  on 
policy,  and  while  it  was  generally  agreed  that  fairness  in 
satisfying  the  customer  was  paramount,  some  felt  that  such 
leeway  in  the  settlement  of  accounts  might  be  injurious.  The 
financial  statements  being  made  by  bond  houses,  where  only 
part  of  the  truth  was  told,  were  criticized  as  being  unessen- 
tial in  the  selling  of  securities. 

On  the  question  of  company  relations  with-  employes, 
the  consensus  of  opinion  seemed  to  be  that  double  checking  by 
different  department  heads  and  probably  by  inspectors  or 
personnel  men  could  keep  the  managers  in  touch  with  the 
ideas  of  the  employes  so  that  the  employes  would  be  encour- 
aged to  enter  more  actively  into  all  discussions.  Power  com- 
panies were  a,sked  to  suggest  anything  along  the  line  of  re- 
wards for  efficiency  in  getting  the  best  from  an  employe. 
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D.    L.    HUNTINGTON 


The  sums  of  money  required  in  coming:  months  for  the 
financini^  of  hydroelectric  enterprise  are  so  vast  that  the 
greatest  care  must  be  taken  in  the  visualization  of  the  future 
and  the  maintenance  of  reserves  in  order  that  the  utmost 
stability  of  these  investments  may  be  secured.  To  Daniel  L. 
Huntington,  president  of  the  Washington  Water  Power  Com- 
pany, this  issue  of  the  Journal  of  Electricity  is  affectionately 
dedicated  in  appreciation  of  his  contribution  to  the  West  in 
establishing  for  his  utility  organization,  in  the  face  of  ad- 
verse industrial  and  economic  situations  prevailing  in  his 
territory  for  some  years  past,  reserves  that  make  for  record 
attainment    in    Western   endeavor    of   this   kind. 
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Contractors  and  Dealers  to  Meet  in  Baltimore 

A  score  or  more  questions  of  vital  importance  to  the 
electrical  contractors  and  dealers  of  this  country  will  be  dis- 
cussed at  the  twentieth  Annual  Meeting  of  the  National  Asso- 
ciation of  Electrical  Contractors  and  Dealers  to  be  held  in 
Baltimore,  Md.,  October  4th  to  9th. 

San  Francisco  Electrical  Development   League's 

Publicity  Meeting 

That  the  backing  of  all  public-spirited  citizens  in  the 

West  is  vitally  necessary  before  the  hydroelectric  program 

now  in  view  can  render  the  requisite  seiwice  to  the  industrial 

and  agricultural  development  of  that  portion  of  the  country 

was  ably  presented  by  Robert 
Sibley,  editor  of  the  Journal 
of  Electricity,  and  Charles  K. 
Field,  editor  of  the  Sun- 
set Magazine,  at  the  first 
fall  meeting  of  the  San  Fran- 
cisco Electrical  Development 
League  on  Sept.   13. 

It  was  journalists'  day, 
and  that  profession  was  ably 
represented  by  the  presidents 
or  editors  of  eight  daily  pub- 
lications of  San  Francisco  and 
the  Bay  region.  In  addition 
all  branches  of  the  electrical 
industry  were  in  good  attend- 
ance, the  total  meeting  num- 
bering about  350. 

With  the  use  of  charts, 
Mr.  Sibley  indicated  that  the 
Pacific  Coast  led  all  other 
sections  of  the  United  States 
in  water-power  resources,  in 
lowest  cost  of  energy  to  con- 
sumers, in  highest  per  capita 
consumption  and  highest  per 
capita  revenue  to  the  power 
companies,  and  brought  home 
the  need  for  continued  co- 
operation in  order  to  interest 
all  parties  in  the  region  with 
this  one  big  idea  of  develop- 
ment. From  the  projected  expenditure  of  three-quarters  of 
a  billion  of  dollars  in  hydroelectric  construction  over  the  next 
nine  years,  he  showed  how  all  people  in  the  areas  affected 
would  benefit  by  the  development,  and  indicated  the  necessity 
of  making  the  movement  popular  in  order  to  attract  the  local 
finances. 

Mr.  Field  showed  a  hopeful  journalistic  attitude  toward 
cooperation,  saying  that 

"as  far  as  the  industry  is  linked  with  the  logical  opportunity  of  the  com- 
munity and  with  its  needs,  immediate  and  potential,  the  press  should  keep 
pace  with  the  industry.  It  would  seem  to  our  interests  as  journalists 
directly  to  do  so,  if  we  consider  ourselves  upbuilders  of  a  community, 
rather  than  mere  reflectors  of  its  life  or  merely  a  part  of  its  varied 
entertainment. 

F.  D.  NIMS,  vice-president  and  chief  engineer,  Washington 
Coast  Utilities  — 

"With  48  per  cent  of  the  developed  hydroelectric  energy 
in  this  region  the  West  should  feel  the  responsibility  of  lead- 
ing in  research  along  these  lines." 

— Northwest  Electric  Light  and  Power  Association. 
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The  mighty  press  demonstrated  its  desire  to  forward  the  electrical  industry   in   the   West    at   the   Publicity   Meeting   of   the    San    Francisco    Electrical 

Development  League,   Sept.    13,   1920. 


"If  we  grant  that  the  development  of  a  Western  community  is  more 
or  less  proportional  to  and  dependent  upon  its  electrical  development — and 
I  think  we  may  safely  grant  that — then  it  would  seem  that  we  have  a 
distinct  part  to  play  and  are  not  to  leave  it  to  the  initiative  and  promotion 
of  the  industry  concerned." 

He  brought  out  the  vital  fact  of  the  never-ending  cycle 
of  reproduction  in  the  water-power  resources  of  the  moun- 
tains as  against  the  non-reproduction  of  the  mineral  resources 
used  in  power  development. 

Mr.  Field  struck  one  note  of  humorous  interest  when  he 
asked  "why  there  were  a  thousand  and  one  different  kinds  of 
plugs  for  the  thousand  and  one  household  appliances."  But 
he  partly  answered  it  in  suggesting  that  it  provided  the  tired 
business  man  with  a  puzzle  in  iinding  a  way  to  connect  his 
percolator.  He  hoped  for  a  standardization  of  attachment 
plugs. 

Before  the  addresses  a  resolution  was  passed  assuring 
David  P.  Barrows,  president  of  the  University  of  California, 
the  closet  cooperation  of  the  League  in  securing  from  the 
state  legislature  such  support  and  funds  as  may  be  necessary 
to  bring  the  need  for  increased  electrical  engineering  facilities 
into  a  concrete  reality. 

Previous  to  this,  clear  reports  were  presented  by  the 
Statistical  Committee,  showing  statistics  of  the  electrical  in- 
dustry in  the  city  and  county  of  San  Francisco,  and  by  the 
Public  Policy  Committee  as  to  its  recommendations. 

San   Francisco   Downtown   Association    Hears 
Hydroelectric  Talk 

Bringing  home  to  the  business  man  the  service  of  the 
central  station,  John  A.  Britton,  vice-president  and  general 
manager  of  the  Pacific  Gas  &  Electric  Company,  spoke  before 
the  Downtown  Association  of  San  Francisco  on  Sept.  15.  He 
briefly  traced  back  to  its  inception  the  use  of  electricity  for 
lighting,  and  touching  on  its  development  and  that  of  the 
central  stations  in  the  West,  brought  the  idea  right  on  down 
to  the  present  day,  with  references  to  the  records  in  construc- 
tion which  have  been  established  in  the  Western  states. 

While  he  stated  that  in  the  past  capital  couldn't  be 
enticed  into  the  several  districts  to  develop  the  huge  water- 
power  resources  of  the  West  because  of  the  short-sighted 
policy  of  the  government  in  not  releasing  water  powers,  he 
believed  these  resources  had  been  unlocked  through  the  pas- 
sage of  the  water  power  bill  and  that  the  necessary  finances 
would  be  forthcoming.  In  this  respect,  he  gave  fifty  millions 
of  dollars  as  the  amount  of  new  capital  needed  each  year  to 
carry  on  the  electrical  development  of  the  West. 


San   Francisco  Electrical   Retailers  Elect   Officers 

The  Electrical  Retail  Dealers'  Association  of  San 
Francisco  met  on  Sept.  29  to  hear  Harry  Saxe,  vice-president 
of  Bunster-Saxe  Company,  on  the  Installment  Plan  Systems, 
covering  methods  of  determining  credits,  handling  accounts, 
and  the  effect  of  the  installment  plan  on  profits. 

Officers  of  the  organization  as  elected  at  the  last  meet- 
ing are  M.  L.  Scobey,  president;  Percy  Schwartz,  vice-presi- 
dent; M.  P.  Meyer,  Louis  Levy  and  W.  S.  Hanbridge,  execu- 
tive committee.  J.  L.  Richards  is  chairman  of  the  member- 
ship committee  and  W.  D.  Kohlwey,  chairman  of  the  public 
policy  committee. 

Colorado  Convention  Features  Utility  Finance 
and  Regulation 

The  seventeenth  annual  convention  of  the  Colorado  Elec- 
tric Light,  Power  and  Railway  Association  and  the  first  con- 
vention of  the  Rocky  Mountain  Division,  N.  E.  L.  A.,  were 
held  jointly  at  Glenwood  Springs,  Colo.,  on  Sept.  13,  14  and  15. 

Utility  securities  were  discussed  by  A.  C.  Foster,  presi- 
dent of  the  Bankers'  Trust  Company,  Denver,  who  spoke  in 
an  optimistic  tone  on  their  future.  Norman  Read,  Colorado 
Power  Company,  and  president  of  the  Association,  took  up  the 
lack  of  understanding  of  the  problems  of  the  utilities  by  the 
public.  He  said  that  marketing  of  these  securities  would  be 
easier  and  the  public  would  be  led  to  a  better  appreciation  of 
the  service  by  an  educational  campaign  to  foster  a  spirit 
of  respect  for  the  utilities  and  commissions.  Mr.  Dwight, 
engineer  of  the  Public  Utilities  Commission  of  Colorado, 
spoke  strongly  for  a  better  understanding  between  the  utili- 
ties and  the  commissions,  and  brought  out  that  although  the 
commissions  now  have  a  better  knowledge  of  the  public  utili- 
ties, cooperation  is  needed  to  combat  for  the  common  good 
the  forces  which  are  working  to  bring  regulation  to  naught. 

The  necessity  of  uniformity  in  power  contracts  through- 
out the  state  was  emphasized  by  T.  O.  Kennedy,  Denver  Gas 
&  Electric  Light  Company,  who  indicated  the  wide  divergence 
of  practice  in  charging  for  extensions  and  in  apportioning 
the  costs  among  the  various  users  of  the  line. 

The  newer  and  broader  activities  at  the  headquarters  of 
the  Association  were  clearly  defined  by  Martin  InsuU,  presi- 
dent of  the  N.  E.  L.  A. 

Regulation  from  a  public  policy  viewpoint  and  the  obli- 
gations under  which  the  utilities  labor  were  discussed  by 
W.  H.  Onken,  Jr.,  editor  of  Electrical  World.  He  touched 
particularly    on    a    higher    phase    of    municipal    ownership 
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through  customer  ownership  of  securities  and  told  why  pre- 
ferred stocks  and  bonds  were  being  taken  rather  than  com- 
mon stock. 

C.  A.  Semrad,  Boulder,  general  manager  of  the  Western 
Light  &  Power  Company,  was  elected  president;  T.  O.  Ken- 
nedy, Denver,  general  superintendent  Denver  Gas  &  Electric 
Light  Company,  was  elected  first  vice-president,  and  F.  Nor- 
cross,  Greeley,  was  elected  second  vice-president. 
Convention   of   Illumination  Engineers 

The  question  of  electric  lighting  in  all  its  phases  will 
be  discussed  at  the  fourteenth  Annual  Convention  of  the 
Illuminating  Engineering  Society  which  will  be  held  in  Cleve- 
land, Ohio,  October  4th  to  7th.  J.  E.  North,  of  the  Cleveland 
Electric  Illuminating  Company,  is  chaiiTnan  of  the  general 
convention  committee. 

Monograph  on  Illumination  Before  San   Francisco 
Bay  Cities  Chapter  I.  E.  S. 

A  first  presentation  of  Dr.  George  A.  Hoadley's  paper 
"Monograph  on  Illumination"  was  given  before  the  San  Fran- 
cisco Bay  Cities  Chapter  of  the  Illuminating  Engineering  So- 
ciety on  Sept.  24  by  Russell  Hoadley.  The  paper  is  an  inter- 
esting and  authoritative  history  of  lighting  from  the  earliest 
period  to  the  present  day,  and  was  illustrated  by  slides. 

Mr.  Hoadley  traced  the  development  from  the  time  when 
the  open  fire  was  the  only  means  of  illumination  through  the 
use  of  the  pine  torch,  fat  lamp,  the  candle,  whale  oil,  found 
late  in  the  seventeenth  century,  down  to  mineral  oil  which  is 
still  widely  used.  With  the  use  of  gas  and  electricity  came 
the  necessity  for  some  foi-m  of  central  station  and  distribut- 
ing system. 

The  greater  the  application  of  illumination  the  more 
necessary  it  is  to  study  such  phases  as  measurement,  distri- 
bution, glare,  effects  upon  color  of  objects,  design  of  fixtures 
and  so  forth,  each  of  which  was  covered  in  the  monograph. 
Although  illumination  is  one  of  the  youngest  of  the  sciences, 
it  was  brought  out,  great  results  have  already  been  accom- 
plished, but  there  is  still  much  to  be  done  to  perfect  a  system 
which  it  can  be  produced  cheaply,  easily  and  of  such  a  quality 
that  it  will  be  restful  and  not  harmful  to  the  eye. 


McGRAW-HILL   SERVICE   AND   FEDERATED 

AMERICAN  ENGINEERING  SOCIETIES 
James  H.  McGraw,  president  of  the  McGraw-Hill 
Company,  Inc.,  has  expressed  himself  in  favor  of 
the  Federated  American  Engineering  Societies  in 
the  following  letter  which  was  sent  to  each  of  his 
editors.  It  shows  such  a  wholesome  endorsement 
of  the  principles  governing  the  new  federation 
that  it  is  presented  here  that  all  engineers  may 
benefit  by  his  opinion.  The  Journal  of  Electricity 
is  heart  and  soul  for  the  accomplishment  of  this 
new  ideal,  for  the  Journal  of  Electricity  sees  in 
this  movement  the  salvation  of  the  engineer,  com- 
ment upon  which  may  be  found  on  the  editorial 
pages  of  this  issue: 

"I  think  we  should  organize  the  editors  for  definite  action. 
The  editors  must  work  this  out  themselves,  each  for  his  own 
paper,  to  be  sure,  in  his  own  language,  but  the  McGraw-Hill 
editorial  policy  is  to  put  it  over — to  get  it  done — to  line  up 
the  engineers  of  the  country  or  to  rally  them  to  the  big 
idea.  If  it  flounders  for  lack  of  definite  leadership  very  long, 
it  will  all  go  in  the  discard,  as  it  should.  We  must  not  let 
our  publications  flounder  or  fall  down  in  this  matter  for  lack 
of  coordination.  ..In  other  words,  we  should  organize  and 
develop  a  definite  program  of  action,  and  be  all  ready  for 
this  next  official  meeting.  The  engineer  has  a  much  bigger 
place  in  the  world's  affairs  than  he,  himself,  realizes,  bigger 
than  the  public  realizes.  Engineers  as  a  class  have  never 
acted  together,  hence  have  never  reaped  the  harvest  of  team 
work.  If  the  McGraw-Hill  engineering  papers  can  compel 
attention  to  the  NEED  and  PICTURE  the  results  in  the  way 
of  accomplishment  for  the  engineer  and  the  public,  we  will 
be  rendering  a  great  public  service.  We  are  given  a  great 
opportunity  to  serve, — to  serve  the  engineer  and  the  public, 
a.nd  at  the  same  time  our  own  interests.  If  the  Federated 
Societies  eventually  fails,  if  we  do  our  work  right,  we  have 
made  a  bigger  place  for  the  engineer,  and  we  have  earned 
his  everlasting  gratitude.  Here  is  the  kind  of  an  opportunity 
for  which  we  have  been  looking.'* 


NEW  OFFICERS 
Northwest  Electric   Light   and  Power   Association 

The  following  elections  and  appointments  were  made 
at  the  recent  Spokane  convention  of  the  Northwest  Electric 
Light  and  Power  Association: 

EXECUTIVE    COMMITTEE 
P.    A.    Bertrand,    general   imanager,    Grays    Harbor    Railway    &    Light    Co. 
R.   M.    Boykin.   vice-president.    North    Coast  Power   Co.,    Portland,    Ore. 
John  B.  Fisken,  consulting  engineer.  Wash.  Water  Pr.  Co.,  Spokane.  Wash. 
9.   R.  Inch,  vice-president  and  general  manager  Utah  Power  &  Light  Co.. 

Salt  Lake  City,  Utah. 
O'dell  McConnell,  vice-president  Helena  Lt.  &  Ry.  Co..  Helena,  Mont. 
Geo.  L.  Myers,  assistant  to  president.  Pacific  Pwr.  &  Lt.  Co.,  Portland,  Ore. 
W.    R.    Putnam,    vice-president    and    general    manager,    Idaho    Power    Co., 

Boise,  Ida. 
H.    L.    Walther,    division     superintendent,     California-Oregon    Power    Co.. 

Medford,    Oregon. 

The  vice-presidents  for  the  various  states  were  elected 
as  follows: 

Norwood  W.  Brockett,  attorney,  Puget  Sound  Traction  Light  &  Power  Co., 
Seattle,    Wash.,    vice-president    for   Washington. 

Geo.  L.  Myers,  assistant  to  president.  Pacific  Power  &  Light  Co.,  Port- 
land. Ore.,  vice-president  for  Oregon. 

S.  R.  Inch,  vice-president  and  general  manager.  Utah  Power  &  Light  Co.. 
Salt  Lake  City,  vice-president   for  Utah. 

O'dell  McConnell,  vice-president  Helena  Light  &  Railway  Co.,  Helena, 
Mont.,   vice-president   for   Montana. 

W.  R.  Putnam,  vice-president  and  general  manager,  Idaho  Power  Co., 
Boise,    Idaho,    vice-president    for    Idaho. 

The  election  of  Franklin  T.  Griffith  as  president  of  the 
Association  was  announced  in  an  earlier  issue. 

Synchronous  Club  Opens  iSeason 

The  first  meeting  of  the  Synchronous  Club  of  Los  An- 
geles for  the  new  term  was  held  in  the  auditorium  of  the 
Edison  Building  on  Sept.  14.  The  subject  for  the  evening's 
discussion  was  single  phase  motors,  the  principal  speaker 
being  H.  D.  Easterbrook  of  the  Westinghouse  Electric  &  Man- 
ufacturing Company,  who  spoke  on  "Development  and  Pecul- 
iarities of  Fractional  Horsepower  Motors."  He  commented 
on  the  insistent  demand  for  motors  of  this  type  and  stated 
that  there  was  plenty  of  room  for  some  Western  manufac- 
turer to  engage  in  this  business.  Quite  recently  a  Los 
Angeles  concern  producing  a  small  device  asked  for  prices  on 
25,000  small  motors,  an  order  which  could  be  handled  to  ad- 
vantage by  a  local  dealer.  Many  improvements  in  motor 
design  were  noted  and  discussed. 

Tour  of  Industrial  Plants  in  Bay  Region  Planned 

A  series  of  visits  to  the  largest  industrial  establishments 
in  the  San  Francisco  Bay  region  is  a  part  of  the  interesting 
and  comprehensive  program  which  is  being  planned  by  the 
executive  committee  of  the  San  Francisco  Chapter  of  the 
American  Society  of  Mechanical  Engineers.  On  October  7 
the  Union  Iron  Works  of  San  Francisco  will  be  visited,  and 
a  trip  to  the  Mare  Island  Navy  Yard  for  the  purpose  of  vis- 
iting the  super-dreadnaught  "California"  is  scheduled  for  the 
early  part  of  November. 

This  trip  will  probably  form  part  of  the  grand  celebra- 
tion to  be  held  on  the  fourth  and  fifth  of  November  commemo- 
rating the  fortieth  anniversary  of  the  national  American  So- 
ciety of  Mechanical  Engineers.  Plans  are  being  made  to  con- 
nect local  chapters  by  transcontinental  telephone  at  this  time, 
so  that  the  speeches  made  at  A.  S.  M.  E.  headquarters  in 
New  York  will  be  heard  by  members  of  the  society  in  all 
parts  of  the  nation. 

The  officers  of  the  San  Francisco  Chapter  for  the  coming 
year  have  been  elected  as  follows: 

W.  W.  Hanscom,  electrical  and  mechanical  engineer,  chairman ;  J.  A. 
Kinkead,  vice-chairman ;  J.  G.  DeRemer,  consulting  engineer,  secretary ; 
C  M.  Gunn,  president,  Gunn.  Carle  &  Company,  San  Francisco,  commit- 
tee member;  R.  A.  Hudson,  Hunter  &  Hudson,  San  Francisco,  committee 
member. 


WM.   M.   HAMILTON,    Portland    Railway    Light    &    Power 
Company  — 

"The  important  word  in  the  industry  today  is  'action' — 
if  we  went  home  and  put  into  eff'ect  one-fourth  of  what  we 
preach,  our  difficulties  would  in  large  measure  be  solved." 

Northwest  Electric  Light  and  Power  Association. 
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RECORD  SIZE  WATER  WHEELS  ORDERED  FOR 
P.  G.  &  E.'S  PIT  RIVER  STATION 

Two  40,000-hp.  single  runner,  vertical  shaft,  hydraulic 
turbines  and  all  generating  equipment  have  just  been  ordered 
from  Allis-Chalmers  for  the  Fall  Eiver  Station  No.  1  of  the 
Pit  River  development  of  the  Pacific  Gas  &  Electric  Company. 
These  v^rill  be  the  largest  water  wheels  in  the  West,  although 
of  the  same  size  as  three  placed  in  the  Niagara  Falls  develop- 
ment. The  Pit  River  turbines  will  operate  under  a  higher 
head,  however,  being  425  feet. 

The  remainder  of  the  generator  equipm,ent  consists  of 
two  35,000-kva.  water-wheel  generators  for  90  per  cent 
lagging  power  factor,  3-phase,  60-cycle,  11,000  volts,  257 
r.p.m.,  with  direct-connected  exciters,  and  one  225-kw.  motor- 
generator  set.  All  the  generating  equipment  represents  an 
investment  of  about  $1,000,000.  Delivery  is  promised  to  start 
in  9  months,  ending  in  11%  months. 

Seven  Westinghouse  single-phase  transformers  have 
been  ordered,  16,667  kva.,  oil  insulated,  water  cooled,  outdoor 
type,  wound  for  127,000  volts  high  tension  and  star-connected 
for  220,000  volts. 

REGULATIONS   GOVERNING  APPLICATIONS 
FOR  WATER  POWER  PERMITS 

The  Federal  Water  Power  Commission  has  just  com- 
pleted rules  and  regulations  governing  the  application  for 
and  granting  of  water  power  permits.  There  are  ten  regula- 
tions which  cover  the  following  heads:  (1)  Definition  of 
terms,  (2)  general  requirements  for  applications,  (3)  appli- 
cations for  preliminary  permits,  (4)  applications  for  licenses 
— major  projects,  (5)  applications  for  licenses — minor  pro- 
jects, (6)  applications  for  licenses — major  projects  already 
constructed,  (7)  declaration  of  intention,  (8)  priorities  and 
preferences,    (9)   permits,    (10)   licenses. 

PROSPECT  PLANT  ADDITION   OUTLINED  BY 
CALIFORNIA-OREGON  COMPANY 

California-Oregon  Power  Company  announces  extensive 
additions  to  its  present  Prospect  Plant  on  the  upper  Rogue 
River,  Jackson  county.  Ore.  Plans  call  for  the  construction 
of  a  concrete  dam,  one  and  one-half  miles  of  canal  and  a 
forebay  with  a  ten-acre  surface  area.  A  3,000-ft.  high-pres- 
sure pipe  will  conduct  the  water  from  this  forebay  to  a  new 
concrete  and  steel  power  house.  Four  units  in  the  new  plant 
will  develop  20,000  kw.  Financing  of  the  project  will  be  done 
probably  by  a  bond  issue  early  in  1921,  following  the  reorgani- 
zation plan  recently  outlined  by  the  company. 

NEW  PUGET  SOUND  EIGHT  PER  CENT  POWER  ISSUE 
SELLS  RAPIDLY 

Five  year  8  per  cent  gold  coupon  notes  to  the  extent  of 
$1,000,000,  dated  Sept.  1,  1920,  have  been  placed  on  the  mar- 
ket by  the  P'uget  Sound  Power  &  Light  Company,  Seattle, 
Wash.  These  notes  are  the  direct  obligation  of  the  company, 
and  come  ahead  of  the  $14,793,000  of  preferred  stock  and 
$20,112,000  of  common  stock.  Offering  is  made  in  denomina- 
tions of  $100,  $500  and  $1000  at  face  value  and  accrued  inter- 
est, and  interest  is  payable  the  first  of  March  and  September. 

By  the  morning  of  Sept.  16,  $530,000  of  the  issue  had 
been  sold  locally,  expectations  having  been  exceeded  in  all 
districts.  It  is  expected  that  the  sale  will  be  limited  shortly 
to  a  small  number  of  shares  per  person  in  order  that  all  may 
be  satisfied.  Time  allowance  has  been  given  by  the  company 
for  payment,  but  it  is  found  that  little  advantage  is  taken  of 
this  feature. 
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For  the  twelve  months  ending  July  31,  1920,  the  com- 
pany states  that  it  has  earned,  after  deducting  all  operating 
costs,  taxes  and  prior  charges  for  interest  on  mortgage  debt, 
$2,096,970.  The  outstanding  capital  of  the  company,  with  the 
new  issue,  will  be  $75,395,500.  In  the  intention  of  the  com- 
pany to  meet  the  increasing  demands  for  power,  it  has  been 
found  necessary  to  make  this  new  issue,  the  proceeds  from  the 
sale  of  which  will  stay  in  the  Pacific  Northwest. 

TWO  MORE  WESTERN  POWER  APPLICATIONS 
FILED  IN  WASHINGTON 

Six  new  applications  for  water  power  permits  have  been 
filed  with  the  Federal  Power  Commission,  and  of  this  number 
two  have  been  for  developments  in  the  West.  The  Priest 
Rapids  Irrigation  District  has  made  application  for  a  prelim- 
inary pei-mit  to  develop  power  on  the  Priest  Rapids  of  the 
Columbia  River,  filed  under  W.  J.  Kincaid  of  White  Bluffs, 
Wash.  This  is  the  second  application  filed  for  Pi'iest  Rapids. 
The  other  Western  one  is  by  the  Tongass  Pulp  &  Paper  Com- 
pany, under  M.  M.  Lyter,  attorney,  Alaska  Building,  Seattle, 
Wash.,  for  a  preliminary  permit  to  use  Fish  Creek,  Swan 
Creek,  Big  Lake,  Mirror  Lake  and  Swan  Lake,  in  southeastern 
Alaska,  for  power  purposes  and  authority  to  construct  power 
plants,  pulp  and  paper  mills  on  Carroll  inlet.  A  previous 
Alaskan  application  had  been  filed  by  the  Speel  River  Power 
Company,  418  Foxcroft  Building,  San  Francisco,  for  a  site  in 
the  vicinity  of  the  Speel  River,  in  the  Tongass  National 
Forest. 

It  is  interesting  to  note  that  the  first  applications  for 
licenses  to  be  advertised  by  the  Federal  Power  Commission 
are  those  of  the  Ford  Motor  Company  at  Troy,  N.  Y.,  and  of 
the  state  of  Illinois  for  the  use  of  the  waters  of  the  Des 
Plaines  and  Illinois  Rivers. 

P.  G.  &  E.  RUSHES  NEW  60-KV.  TIE  LINE 

In  order  to  complete  the  tie-in  before  snow  flies,  the 
Pacific  Gas  &  Electric  Company  is  rushing  work  on  its  new 
60,000-volt  line  from  the  Drum  power  house  to  the  Colgate 
power  house,  above  Nevada  City,  California.  An  appropria- 
tion of  $250,000  has  been  made  for  the  improvement,  and  a 
camp  has  been  established  near  Birchville. 

SOUTHERN   CALIFORNIA   EDISON   COMPANY 
RATE  CASE  CONTINUED 

In  response  to  the  date  fixed  by  the  Railroad  Commis- 
sion, the  Southern  California  Edison  -Company  made  its 
appearance  on  Sept.  16  in  the  Los  Angeles  office  of  the  Com- 
mission in  the  matter  of  establishing  permanent  electric  rates, 
which  is  a  continuation  of  the  case  in  which  a  27  per  cent 
surcharge  was  imposed  in  order  that  the  company  might  be 
saved  from  the  great  losses  threatened  by  the  water  shortage 
of  this  spring. 

Commenting  on  the  company's  progress  for  power  devel- 
opment, R.  H.  Ballard  stated  that  new  hydroelectric  plants 
aggregating  92,000  horsepower  would  become  available  during 
1921;  that  these  new  plants  would  produce  350,000,000  kilo- 
watt-hours annually,  this  being  about  the  amount  now  carried 
by  the  company's  steam  plants;  that  the  cost  of  these  new 
installations  with  distributing  lines  was  approximately  $25,- 
000,000  and  that  the  average  interest  rate  paid  by  the  com- 
pany for  this  money  was  7%   per  cent. 

According  to  Mr.  Ballard  further  immediate  develop- 
ments in  the  Big  Creek  country,  in  addition  to  the  above,  will 
call  for  a  further  expenditure  of  $45,000,000,  this  program 
including  the  13-mile  tunnel  to  connect  Florence  and  Hunting- 
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ton  lakes  and  improvements  in  the  Shaver  Lake  district, 
where  a  reservoir  of  146,000  acre-feet  storage  will  be  pro- 
vided. This  portion  of  the  program  will  yield  another  150,000 
horsepower. 

Some  interesting  figures  on  reproduction  costs  were 
presented  by  Arthur  Kelley,  valuation  engineer.  He  stated 
that  the  actual  cost  of  the  Edison  property  amounted  to 
$96,300,000  whereas  the  cost  to  reproduce  the  property  on 
present  day  values,  less  depreciation,  would  be  $128,731,000. 

CONDITION   OP   PRELIMINARY   WORK 
ON  SKAGIT  RIVER  PROJECT 

A  recent  survey  of  the  work  already  done  at  the  Skagit 
River  power  project  in  the  state  of  Washington  shows  that 
work  has  been  completed  on  the  saAvmill,  which  has  a  capacity 
of  20,000  ft.  daily;  two  camps  have  been  built,  accommodat- 
ing 200  men,  and  work  is  being  rushed  on  the  new  railway 
extending  from  Rockport  to  Marblemount.  All  of  the  work 
is  preliminary  to  actual  construction  work  on  the  Gorge  Creek 
power  house  and  dam,  which  will  be  started  early  in  the 
spring.  If  the  first  power  unit  is  built  in  accordance  with 
present  plans,  the  cost  of  the  unit,  according  to  hydroelectric 
engineer  C.  F.  Uhden,  will  be:  with  high  dam,  giving  daily 
storage,  60,000-kva.  installation  and  single  transmission  line, 
$11,000,000;  with  low  dam,  no  daily  storage,  60,000-kva. 
installation  and  single  transmission  line,  $8,000,000;  with  low 
dam,  no  daily  storage,  40,000-kva.  installation  and  single 
transmission  line,  $7,000,000.  The  cost  of  the  kilowatt-hours 
delivered  on  high  tension  at  Seattle  under  the  first  plan 
would  be  0.43  cents,  under  the  second  plan,  0.52  cents,  and 
under  the  third  plan,  0.45  cents.  This  price  is  said  to  be 
approximately  one-half  the  present  cost  of  current  in  Seattle. 
It  is  now  stated  by  Mr.  Uhden  that,  barring  unforeseen 
delays,  current  will  be  available  in  Seattle  from  the  Skagit 
plant  in  1923.  Expenditures  up  to  June  21,  1921,  are  esti- 
mated at  $1,832,820. 

SKIP  STOPS  INSTITUTED  IN  SAN  FRANCISCO 
TO  SAVE  POWER 

That  the  curtailing  of  power  through  the  cutting  down 
of  sign  and  display  lighting  is  not  sufficient  in  the  present 
power  shortage  in  California  is  evidenced  by  further  regula- 
tions to  effect  an  immediate  reduction  in  power  consumption 
in  San  Francisco.  Beginning  Sept.  20,  street  car  companies 
in  that  city  instituted  a  complete  skip-stop  system  of  opera- 
tion similar  to  that  in  efl'ect  during  the  war.  It  is  even  con- 
sidered that  this  saving  will  not  be  sufficient  to  meet  the 
gravity  of  the  situation,  and  that  reduction  in  car  service  on 
many  lines  will  be  necessary.  In  certain  down  town  districts 
street  lighting  has  been  cut  down  considerably. 

PLANS    READY   FOR   CITY   OF    SEATTLE'S 
CEDAR  FALLS  POWER  HOUSE 

The  completion  by  the  city  architect  of  plans  and  speci- 
fications for  the  new  Cedar  Falls  power  house,  desig'ned  to 
accommodate  the  necessary  machinery  to  develop  20,000  hp. 
of  additional  power,  marks  the  last  step  preparatory  to  begin- 
ning actual  construction  work  of  this  much-needed  unit, 
figured  to  cost  $1,000,000. 

The  new  concrete  and  steel  structure  will  adjoirt  the 
present  power  house  below  the  falls  and  is  to  house  a  Pelton 
overhung  turbine,  driving  a  Westinghouse  generator.  Trans- 
formers will  be  used  to  step  the  voltage  up  to  60,000  volts 
for  transmission.  This  is  the  first  unit  of  large  size  to  be 
installed  under  the  new  system  designed  by  superintendent 
J.  D.  Ross,  by  which  the  generating  unit  and  the  transformers 
are  considered  as  an  inseparable  unit  without  intermediate 
i  switches  and  busses.  This  same  system  is  to  be  used  at  the 
Lake  Union  steam  plant. 


In  addition  to  the  equipment  to  be  installed  in  the  power 
house,  much  outside  work  is  to  be  done.  On  the  intake  side 
of  the  unit  and  joining  the  present  1600-ft.  tunnel,  there  will 
be  constructed  5305  ft.  of  wood  stave  pipe,  6  ft.  6  in.  in  diam- 
eter, and  joining  this,  where  the  pressure  becomes  greater 
because  of  a  fall  in  elevation,  will  be  placed  2200  ft.  of  6-ft. 
6-in.  steel  pipe.     These  pipes  will  be  placed  above  ground. 

Following  the  approval  of  the  plans  by  the  board,  no 
time  will  be  lost  in  issuing  calls  for  bids  for  the  construction 
of  the  building  and  the  other  necessary  work,  incident  to  put- 
ting the  unit  in  operation  at  the  earliest  possible  moment. 

P.   G.  &  E.   ASKS   RATE   INVESTIGATION 

Pacific  Gas  &  Electric  Company  on  Sept.  21  filed  with 
the  California  Railroad  Commission  an  application  for  an 
investigation  of  the  rates  and  fares  charged  by  the  company 
in  the  operation  of  its  system  of  street  railways  in  the  city 
of  Sacramento,  Cal.,  and  for  an  order  establishing  such  rates 
and  fares  as  will  yield  the  company  a  fair  and  reasonable 
return  upon  the  value  of  its  street  railway  propei-ties.  The 
company  claims  for  these  properties  a  value  in  excess  of 
$2,449,285.  This  is  exclusive  of  franchise  or  going  concern 
value  and  development  costs. 

The  company  says  that  during  the  fiscal  year  ending- 
June  30,  1920,  the  gross  revenue  of  the  street  railways  in 
Sacramento  amounted  to  $727,647.85.  The  operating  expenses 
for  the  same  period,  according  to  the  company,  amounted  to 
$596,073,81,  leaving  the  sum  of  $131,574.04  available  for  de- 
preciation and  return. 

COAST  STATES  HAVE  RADIO  SERVICE  TO  JAPAN 

On  Sept.  1,  the  Radio  Corporation  of  America  extended 
its  Japanese  radio-telegraph  service  from  its  former  San 
Francisco  district  to  the  entire  states  of  California,  Oregon 
and  Washington  and  to  British  Columbia.  The  rates  for  such 
service  will  be  the  radio  rate  of  72  cents  a  word  between  San 
Francisco  and  Japan  plus  the  telegraph  seiwice  of  the  West- 
em  Union  from  points  outside  of  the  San  Francisco  sending 
station.  In  addition  the  company  is  inaugurating  a  press 
service  at  one-half  the  straight  radio  rate.  Marine  radio 
service  in  and  around  San  Francisco  will  be  handled  by  the 
new  marine  station  which  the  company  is  opening  at  Bolinas, 
just  north  of  San  Francisco. 

POWER   DEVELOPMENT  PROJECTED 
ON  LOGAN  RIVER,  UTAH 

A  project  for  the  utilization  of  the  flood  waters  of  the 
Logan  river,  Logan,  Utah,  collected  during  the  spring  high 
waters,  is  contemplated  within  the  next  two  years,  to  irrigate 
lands  on  the  east  side  of  Cache  county  and  also  to  supply 
ample  water  for  the  operation  of  power  plants  that  may  be 
idle  or  operating  with  a  short  supply  of  water  for  part  of  the 
year. 

This  would  involve  the  construction  of  a  dam  across  the 
left-hand  fork  of  Logan  river,  about  twenty-one  miles  above 
Logan  city.  The  dam  would  be  about  210  feet  high  at  this 
point,  for  the  storage  of  about  35,000  acre-feet  of  water,  and 
would  cost  about  $2,500,000. 

Preliminary  steps  are  being  taken  toward  the  formation 
of  an  irrigation  district  covering  the  area  affected,  and  all 
unappropriated  waters  of  the  Logan  river  have  been  with- 
drawn from  entry  by  the  state  engineer  for  the  next  two 
years. 


J.    R.    TOMLINSON,    Pierce-Tomlinson    Electric    Company, 
Portland  — 

"The  contractor-dealer  has  gone  about  as  far  as  he  can 
alone — as  any  one  branch  can  develop  without  the  others." 

— Northwest  Electric  Light  and  Power  Association. 
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P.  G.  &  E.  RENTS  ALAMEDA  MUNICIPAL  PLANT 
TO  HELP  RELIEVE  POWER  SHORTAGE 

The  Pacific  Gas  &  Electric  Company  has  added  1500  kw. 
to  its  lines  by  by  the  starting  up  on  Sept.  17  of  the  Municipal 
Electric  Light  plant  in  Alameda,  Cal.  An  agreement  has  been 
reached  whereby  the  Pacific  company  pays  the  costs  of  put- 
ting the  Alameda  plant  into  sei-vice  and  all  costs  of  operation, 
and  in  addition  pays  a  rental  charge  of  $100  a  day.  This 
latter  charge,  however,  may  be  reduced  following  a  confer- 
ence set  down  for  the  last  of  September.  The  Municipal  com- 
pany will  operate  the  plant. 

While  this  new  service  is  not  being  applied  directly  to 
the  Pacific  company's  lines,  it  is  fed  into  the  lines  of  the 
Great  Western  Power  Company,  and  this  company  in  turn 
releases  an  equivalent  amount  to  the  Pacific  company  at 
points  where  it  is  needed  most.  At  present  from  30,000  to 
35,000  kw-hr.  per  day  is  being  added  to  the  lines. 

The  Municipal  plant  had  been  shut  down  for  nearly 
two  years,  purchasing  its  power  from  the  Great  Western 
because  of  economies  eff^ected  by  that  procedure,  but  was 
put  back  in  operation  for  this  new  run  in  six  days.  Its  opera- 
tion under  present  conditions  is  only  temporary,  pending  relief 
from  the  power  shortage. 

3,828,982,000  KW-HR.  PRODUCED  IN  WEST  DURING 
FIRST  SIX  MONTHS   OF  1920 

Figures  on  the  production  of  electric  power  and  con- 
sumption of  fuel  by  public  utility  power  plants  in  the  West- 
em  states  for  the  first  six  months  of  the  present  year  have 
just  been  made  public  by  the  United  States  Geological  Survey. 
Records  are  given  for  each  state  in  the  Union,  but  only  those 
of  the  eleven  Western  states  have  been  compiled  in  the  sum- 
nuary  given  below. 

Total  production  of  public  utility  power  plants  for  that 
period  amounted  to  21,846,515,000  kw-hr.,  which  is  at  a  yearly 
rate  of  43,693,030,000  kw-hr.  Figures  for  the  first  half  of 
1919  are  given  by  the  Survey  as  18,779,250,000  kw-hr.  Of 
the  first  amount.  Western  states  listed  in  the  table  produced 
3,828,982,000  kw-hr.,  or  17.5  per  cent  of  the  total  for  the 
country.  One-iifth  of  this  power  was  produced  by  fuels  and 
the  remainder  by  water  power. 

An  interesting  point  comes  to  light  in  this  connection 
in  that  75  per  cent  of  the  power  produced  by  wood  as  a  fuel 
is  produced  in  the  West;  that  section  genera,ted  7,753,934 
kw-hr.  of  energy  by  wood-burning  for  the  six  months  through 
June  out  of  a  total  in  the  country  of  10,329,306  kw-hr.     The 


West  produced  37  per  cent  of  the  total  energy  produced  by 
water  and  5.65  per  cent  of  that  produced  by  fuels.  It  con- 
sumed 2  per  cent  of  the  coal  that  was  r-equired  to  produce 
public  utility  energy  throughout  the  country,  11.6  per  cent 
of  the  natural  gas  and  47  per  cent  of  the  petroleum  and  its 
derivatives. 

The  quantities  in  the  table  are  based  on  national  returns 
received  from  about  3,000  power  plants  of  100-kw.  capacity 
or  more  engaged  in  public  service,  including  central  stations, 
electric  railways  and  certain  other  plants  which  contribute  to 
the  public  supply.  The  capacity  of  plants  submitting  reports 
of  their  operations  is  about  90  per  cent  of  the  capacity  of  all 
plants  listed  with  the  Geological  Survey. 

BASIS  OF  SEATTLE  LIGHT  WARRANTS  RAISED 

Seattle  light  department  warrants  have  gone  on  a 
6  per  cent  basis.  They  have  been  on  a  5  per  cent  basis,  but 
City  Comptroller  Harry  W.  Carroll  states  that  the  condition 
of  the  financial  market  at  the  present  time  makes  the  increase 
necessary.  The  banks  of  the  city  have  advised  the  city  council 
and  light  department  that  the  present  financial  market  re- 
quires a  6  per  cent  bearing  warrant,  and  calls  attention  to 
the  fact  that  the  Government  is  issuing  Treasury  notes  bear- 
ing 5%  per  cent,  and  commercial  paper  is  drawing  8  per  cent. 
The  light  fund  is  overdrawn  at  the  present  time,  and  will 
probably  remain  in  that  condition  until  March,  1921. 

CONVENTION  OF  WATER  POWER  LEAGUE  IN 
WASHINGTON,  D.  C,  IN  OCTOBER 

In  order  to  give  the  representatives  of  the  various 
states  interested  in  water  power  an  opportunity  to  meet  with 
the  Federal  Power  Commission,  the  Water  Power  League  of 
America  has  invited  producers  of  water  power,  users  and 
prospective  users  of  water  power,  state  oflftcials  and  others 
interested  in  the  subject  to  attend  a  convention  in  Washing- 
ton, D.  C,  on  Oct.  7  and  8. 

Among  the  subjects  to  be  discussed  will  be  "Financing 
Under  the  Federal  Power  Act,"  "The  Advantages  of  the  Fed- 
eral Power  Act  From  the  Standpoint  of  the  Practical  Devel- 
oper and  Operator"  and  "Cooperation  Between  the  Power 
Producer  and  the  Federal  Power  Commission."  "What  the 
Farmer  Expects  From  Water-Power  Development"  will  be 
discussed  by  a  representative  of  the  National  Grange.  In 
addition,  O.  C.  Merrill,  executive  secretary  of  the  Commission, 
will  present  the  federal  water  power  act,  W.  S.  Murray  will 
discuss  the  Eastern  super-power  zone  survey,  and  related 
questions  of  drainage,  forestation,  etc.,  will  be  covered. 


PRODUCTION  OF  ELECTRIC  POWER  AND  CONSUMPTION  OF  FUEL  BY  PUBLIC  UTILITY  POWER  PLANTS 

IN  THE  WEST  FOR  FIRST  SIX  MONTHS  OF  1920 


THOUSANDS  OF  K.  W.  H.  PRODUCED  BY 

Short  Tons 
of  Coal 

Barrels  of 

Petroleum  and 

Derivatives 

Thousands  of 

Water 

Wood 

Fuels 

Water  and 
Fuels 

Cubic  Feet 
Natural  Gas 

55,156 

25,692 

80,848 

2,400 

121,035 

0 

California 

1,219,179 

572. 

527,900 

1,747,079 

0 

2,738,852 

1,164,943 

Colorado 

83,489 

111,685 

195,174 

219,855 

712 

0 

Idaho 

292,614 

50. 

1,138 

293,752 

410 

40 

0 

Montana 

572,351 

3,170 

575,521 

24,716 

224 

6,666 

Nevada 

18,446 

4,851 

23,297 

1,395 

8,069 

0 

New  Mexico 

403 

6,478 

6,881 

21,176 

2,639 

0 

Oregon 

188,299 

6,466. 

43,183 

231,482 

1,783 

9,050 

0 

Utah 

93,669 

56 

93,725 

138 

0 

0 

Washington -- 

537.537 

664. 

18,566 

556,103 

19,608 

57,785 

0 

Wyoming 

997 

24,123 

25,120 

71,031 

46,162 

18,420 

Total,  West 

3,062,140 

7.753. 

766,842 

3,828,982 

362,512  .. 

2,984,568 

1,190,026 

Total,  U.  S 

8,274,293 

10,329. 

13,572,222 

21,846,515 

18,785,851 

6,361,701 

10,258,673 

Per  Cent  West  to  U.  S 

37 

75 

5.65 

17.5 

2 

.        _          47 

11.6 
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WESTERN   CITIES   TO   GUJDE   MAIL-'PLANES 
BY  WIRELESIS  ILLUMINATION 

In  connection  with  the  obtaining  of  electric  power  from 
the  Utah  Power  &  Light  Company  for  the  operation  of  the 
radio  station  to  be  established  in  Salt  Lake  City,  it  was 
stated  by  Colonel  John  A.  Jordan,  superintendent  of  the 
Western  division  of  the  air  mail  service,  that  small  electric 
lights  operated  by  wireless  placed  on  the  front  of  the  ma- 
chines vidll  guide  the  planes  at  night  on  the  transcontinental 
air  mail  route  between  Cheyenne,  Salt  Lake  City  and  San 
Francisco. 

.  "Th€  lights  will  be  tuned  to  the  wireless  instrumients  of 
the  three  cities  in  such  a  manner  that  they  wilL  shine  only 
when  the  planes  are  within  a  certain  radio  path  about  200 
feet  in  width.  When  a  plane  strays  from  this  path  the  lights 
will  go  out  and'  the  pilot  will  be  obliged  to  determine  by  the 
wnd  on  which  side  of  the  route  he  is  traveling.  Approach 
to  the  destination  will  be  signified  by  a  flashing  on  and  off 
of  the  lights.  The  process  has  proved  a  success  in  thorough 
tests  and  is  owned  by  the  government,"  said  Colonel  Jordan. 

NEW  MEXICO  CENTRAL  STATION  TO  SUBSTITUTE 
HOGGED  FUEL  FOR  COAL 

In  substituting  for  coal  in  central  stations,  hogged  fuel 
has  just  gained  another  step.  The  Albuquerque  (N.  M.)  Gas 
&  Electric  Company  is  installing  two  additional  boilers  and 
conveying  apparatus,  at  a  cost  of  $50,000,  to  use  hogged  fuel 
obtained  at  a  nearby  sav^mill  and  hogged  at  the  station  plant. 
Coal  will  be  burned  only  when  there  is  not  sufficient  sawmill 
refuse.  Last  year  the  21,000-kva.  station  produced  3,800,000 
kw-hr.  with  a  consumption  of  11,000  tons  of  coal,  much  of 
which  it  is  expected  will  be  saved  by  the  changes. 

REGIONAL  WATER  POWER  OFFICE  DESIRED 
BY  NORTHWEST  ENGINEERS 

There  is  a  good  deal  of  agitation  among  engineers  of 
the  Northwest  to  have  their  oviti  regional  office  to.  handle 
applications  on  behalf  of  the  Water  Power  Commission  and 
to  perform  other  duties  under  the  new  federal  water  power 
act.  It  is  held  that  Seattle  or  Portland  are  more  logical 
cities  in  which  to  have  regional  headquarters  than  is  San 
Francisco,  from  which  city  at  present  all  such  Pacific  Coast 
business  is  handled.  There  is  no  desire  in  the  Northwest 
to  eliminate  San  Francisco  as  a  center  but  to  add  a  North- 
west region. 

California  has  only  49.4  horsepower  of  hydroelectric 
energy  per  square  mile  available,  while  Washington  has  125 
potential  horsepower  per  square  mile,  Oregon  has  68.4  and 
Idaho  has  60.4  horsepower.  At  the  same  time  no  considera- 
tion is  taken  of  Alaska  with  its  large  resources  in  hydro- 
electric energy.  Seattle  seems  to  be  the  logical  center  for 
Alaskan  business  if  only  cities  in  the  States  are  considered. 

BOULDER  CANYON  SITE  PROPOSED  FOR  IRRIGATION 
AND  POWER  DEVELOPMENT 

The  building  of  a  $20,000,000  dam  in  Boulder  Canyon, 
with  a  capacity  of  240,000,000  acre-feet  of  water,  is  com- 
prised in  a  plan  outlined  by  Arthur  Powell  Davis,  director 
general  of  the  United  States  Reclamation  Service.  The  infor- 
mation comes  from  Governor  Bamberger  of  Utah,  on  his 
return  from  the  League  of  the  Southwest  conference  in 
Denver. 

Stored  waters  of  Colorado  tributaries  would  take  in 
two  areas  of  lands,  and  the  dam  would  take  care  of  10,000,000 
acre-feet  of  silt  which  is  annually  brought  down  the  Colorado 
when  the  flood  waters  rush  down.  On  the  South  Myton  bench 
there  could  be  placed  under  irrigation  65,000  acres  with 
waters  from  the  Duchesne  basin  and  240,000  acres  of  adja- 
cent lands  27  miles  north  from  Green  River.  About  290,000 
hp.  could  be  produced  through  water  storage  near  Green 
River,  while  the  power  that  could  be  taken  from  the  Colorado 
has  been  estimated  at  2,666,000  hp. 


"-WIRING  CODE  FOR  CITY  OF  SEATTLE  REVISED 

After  several  weeks'  study  by  representatives  of  the 
Building  department,  the  Seattle  Electrical  Sub-Contractors' 
Association,  Journeymen  Electricians,  Building  Owners  and 
Managers'  Association,  and  the  Washington  State  Chapter 
of  the  American  Institute  of  Architects,  the  electric  wiring 
code  for  the  city  has  been  revised  and  has  been  referred  to 
the  Public  Safety  Committee  of  the  City  Council.  The  old 
wiring  code  now  in  effect  was  adopted  in  1912,  but  was  not 
presented  to  the  council  until  two  years  later.  Since  then  it 
has  been  revised  in  various  ways.  Most  of  the  latest  revis- 
ions relate  to  the  details  of  wiring,  requiring  that  they  be  in 
accordance  with  generally  accepted  standards.  The  following 
are  among  the  more  important  changes: 

The  use  of  conduit  instead  of  open  witang  is  required  in  more  in- 
stances than  is  required  in  the  existing  code ;  that  is,  the  existing  code 
permits  open  wiring  in  frame  apartment  houses  three  stories  high  ;  these 
buildings  are  now  required  to  have  conduit. 

Conduit  and  cabinets  within  100  feet  of  salt,  water  are  required  to 
be  galvanized. 

Exposed  switches  in  panel  boxes  accessible  to  tenants  are  required  to 
be  protected  by  a  safety  device  so  that  danger  to  life  is  obviated. 

Eliminating  open  wiring  on  the  roofs  of  new  buildings  in.  the  first 
and  second  districts  and  on  the  roofs  of  other  buildings  in  the  first  and 
second  districts  if  dangerous. 

It  is  believed  that  the  economies  balanced  against  the 
additional  costs  will  show  but  slight  addition  in  cost  of  instal- 
lation and  will  add  considerably  to  the  safety  and  durability 
of  the  installation. 

SOUTHERN  CALIFORNIA  EDISON  ANNOUNCEiS 
FIFTEEN- YEAR  PROGRAM 

Announcement  has  been  made  by  R.  H.  Ballard,  vice- 
president  of  the  Southern  California  Edison  Company,  of  a 
fifteen-year  program  for  that  company,  involving  the  expen- 
diture of  $200,000,000  in  the  development  of  750,000  horse- 
power from  the  Kern  and  San  Joaquin  rivers,  Big  Creek  and 
Huntington,  Shaver  and  Florence  lakes.  The  Kern  River 
program  calls  for  a  40,000  horsepower  plant,  the  addition 
to  the  Big  Creek  plant  is  22,000  horsepower  and  a  new  30,000- 
horsepower  plant  is  proposed  on  Big  Creek  for  early  next 
year.  Mr.  Ballard  brought  out  the  necessity  of  developing 
50,000  horsepower  additional  energy  each  year  to  keep  abreast 
of  the  estimated  demands  for  service.      '  ,.- 

TACOMA   COMMISSIONERS   PROTEST   REQUEST   OF 
UTILITY  TO  REDUCE  PROPERTY  VALUATION 

The  city  commissioners  of  Tacoma,  Wash.,  recently  pro- 
tested before  the  State  Board  of  Equalization  the  request 
of  the  Tacoma  Railway  &  Power  Company  for  a  reduction  of 
$1,000,000  in  the  valuation  of  .its  property  within  the  city 
limits  of  Tacoma.  It  is  the  belief  of  the  city  officials  that 
between  $30,000  and  $40,000  will  be  saved  to  the  city  on  its 
tax  income  by  the  protest.  Commissioner  Fred  Shoemaker, 
in  discussing  the  company's  request,  says  that  if  any  change 
is  made  this  year  in  the  valuation  of  the  company's  property, 
it  should  be  in  the  direction  of  an  increase.  "They  offered 
to  sell  the  property  to  the  city  of  Tacoma  for  $6,500,000,"  he 
stated,  "thereby  setting  a  market  valuation  for  their  holdings, 
and  the  state  public  service  commission  in  granting  a  10-cent 
fare  recently,  calculated  to  allow  the  company  an  annual 
interest  of  8  per  cent  on  its  investment.  Actual  assessment 
valuation  on  their  property  is  $3,000,000,  and  in  levying  taxes 
the  commission  reduces  that  by  half,  leaving  a  tax  levy  on  but 
$1,500,000.  In  my  testimony  before  the  Equalization  Board, 
I  tried  to  show  that  the  average  property  owner  of  Tacoma 
is  paying  taxes  on  50  per  cent  of  the  market  value  of  his 
holdings."  City  officials  believe  the  board  will  take  favorable 
action  in  the  matter. 


D.   E.   HARRIS,     vice-president     and   sales   manager,   Pacific 
States  Electric  Company  — 

"We  must  substitute  self-interest  for  selfishness — a  very 
different  thing." 

— Northwest  Electric  Light  and  Power  Association. 
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LATEST  IN  EVERYTHING  ELECTRICAL 

BLi iHf  n  T'  "  ■  "  n===:=lTTl=^cffl 

(Nothing  can  be  more  convenient  than  a  convenient  lamp.  That  is  why  every  improvement  in 
this  line  is  welcomed  by  electrical  dealers  and  their  customers.  The  portable  lamp  with  the 
adjustable  joint  described  here  as  well  as  the  announcement  of  a  new  condulet  body  line 
especially  designed  to  avoid  kinking  of  heavy  wires  are  of  interest.  Eight  hundred  and  seventy 
copies  of  Mr.  Kennedy's  book,  "Winning  the  Public,"  have  been  sold  within  a  month  and  for 
that   reason  the   review   appearing  on   this   page  is  of  more  than  usual  import. — The  Editor.) 

THE  ADDITION  OF  AN  ADJUSTABLE  JOINT 

The  already  convenient  portable  lamp  has  been  improved 

by  the  addition  of  an  adjustable  joint  at  the  base  and  at  the 

upper  end  of  the  arm.     The  Faries  Manufacturing  Company, 

originators  of  the  vi'ell 
known  portable  lamp,  No. 
1012,  are  responsible  for 
this  improvement. 

As  may  be  seen  in  the 
illustration,  the  lamp  is 
made  in  five  pieces,  the 
iron  base  with  felt  on  the 
bottom,  the  heavy  brass 
shell  which  covers  the  can- 
opy and  the  three-piece 
stem  made  with  a  one- 
piece  joint.  The  above 
illustration  of  the  one- 
piece  joint  shows  how  the 
heavy  tubing  is  split  and 
straightened  out,  making 
the  joint  practically  as 
substantial  as  the  tube  it- 
self. 

The  arm  of  the  port- 
able is  made  in  three 
pieces,  the  short  arm  at 
the  socket  end,  the  center 
stem,  and  the  third  piece 
fits  into  the  iron  base  and 
swivels  on  the  base.  This 
swivel  on  the  base  in  con- 
nection with  the  adjustable    joints    permits  the  light  to  be 

thrown  in  any  position.     The  shade  shown  on  the  cut  of  the 

portable  itself  also  swivels,  so  that  the  light  may  be  adjusted 

to  any  angle. 

NEW   CONDULETS 
To  meet  the  demand  for  a  condulet  having  an  unusually 

long  cover  opening  and  big  wiring  chamber,  the  Crouse-Hinds 

Company  of   Syracuse,   N.   Y.,   have   designed  a  new   series 

known  as  the  new  Mogul  Series  of  Condulets  which  are  now 

being  showTi  in  their  Bulletin  No.  1000-N. 

These   condulets   are   designed  to   avoid  kinking   heavy 

wires  or  cables  when  pulling  in  or  feeding  through  a  conduit 

system,  and  to  afford  ample  space  for  making  splices  or  taps. 

Furthermore,  these  condulets  though  liberal  in  their  propor- 
tions do  not  materially  affect  the  general  outline  of  the  con- 
duit system.     Their  hubs  have  integral  bushings  and  tapered 

threads.     Fastening  screw  holes  are  located  at  the  ends  of 

the  cover  openings. 

Mogul  Condulets  are  made  in  eight  types,  each  type  in 

eight  conduit  sizes  ranging  from  one  to  four  inches.     There 

are  four  sizes  of  composition  and  cast  iron  covers,  each  size 

being  common  to  two  sizes  of  Mogul  Condulet  bodies.     The 

composition   covers   are   made   with  from   one   to   nine   wire 

holes;  also  blank,  which  can  be  drilled  by  the  user  as  required. 

The  cast  iron  covers  are  made  in  two  types;  with  gasket,  or 

without   gasket.      The    gasket    is    made    of    round    rubber 

cemented  into  a  groove  in  the  cover.     The  cover  fastening 

screws  are  furnished  with  and  secured  to  the  cover. 


i 


The  portable  lamp  of  the  Faries  Manu- 
facturing Ckympany  as  it  appears  -with 
the   new   adjustable   joint. 


"WINNING  THE  PUBLIC" 

By  S.  M.  Kennedy,  vice-president  in  charge  of  Public  Relations 
and  Business  Development,  Southern  California  Edison  Company ; 
168  pp.,  6x9  in.  Published  by  the  McGraw-Hill  Book  Company, 
Inc.,  239  West  39th  St.,  New  York,  and  on  sale  by  the  Journal 
of  Electricity,    531   Rialto  Bldg.,   San   Francisco.     Price   $2.50. 

"The  public  be  damned"  is  a  dead  policy,  and  nowhere 
is  the  broader  policy  of  conciliation  more  clearly  exemplified 

than  in  the  practice  of  the 
modern  utility  concern.  The 
good-will  of  its  customers  is 
looked  upon  by  the  progres- 
sive power  company  not 
merely  as  an  eminently  de- 
sirable adjunct,  but  as  a  defi- 
nite business  asset,  and  the 
subject  of  public  relations 
now  has  a  recognized  place 
in  the  company's  program. 

This   new   spirit,   in   all 
its  various  aspects,  is  voiced 
in  a  remarkable  way  in  Mr. 
Kennedy's  unique  book.   Pub- 
lished as   a   series   of  articles  in   the  Journal   of  Electricity 
recently,  this  work  aroused  the  interest  of  the  entire  elec- 
trical industry  and  called  forth  expressions  of  approval  from 
all  over  the  country.     The  demand  was  so  great  that  it  was 
decided  to  issue  the  articles  in  book  form,  and  the  resulting    i 
volume,   recently   off  the  press,  is   one  which   should   find   a 
place  with  every  business  house,  and  especially  with  every 

public  service  company. 

t 
The  subject  is  treated  with  a  thoroughness  which  will    | 

make  the  book  the  standard  work  on  this  aspect  of  public 

utility  development.     Every  avenue  of  contact  between  the 

company  and  its  customers  is  covered — from  telephone  calls 

to  advertising,  from  managerial  interviews  to  meter  reading. 

The  book  is  absorbing  reading  throughout,  and  is  written 

with  a  human  touch  which  drives  home  as  nothing  else  could, 

the  reality  of  the  personal  element  in  business. 

Appraisals  and  Rate  Making 

This  booklet,  by  Cecil  F.  Elmes  of  the  Sanderson  & 
Porter  engineering  staff,  is  a  publication  of  the  address  under 
that  title  which  was  given  before  the  fifteenth  annual  con- 
vention of  the  Illinois  Gas  Association. 

Such  questions  as  the  following  are  adequately  dis- 
cussed: Why  should  rate  making  be  different  in  the  case  of 
a  thousand  feet  of  gas  from  the  same  problem  in  regard  to 
a  bar  of  soap  ?  What  is  the  service  which  the  public  utility 
renders?  On  what  basis  are  we  to  compute  a  fair  return  to  ' 
the  investor?  ] 

Sections  are  devoted  to  a  discussion  of  the  relation  be- 
tween prices  of  commodities  and  between  commodity  prices 
and  wages  as  well  as  to  the  present  purchasing  power  of  , 
money  and  rates  and  rate  of  return  as  judged  by  the  purchas-  , 
ing  power  of  money. 
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(Of  the  four  districts  represented  on  this  page,  four  report  some  phase  of  dam  construction. 
The  Northwest  also  announces  the  installation  of  a  large  radio  commercial  station  on  Puget 
Sound  while  noteworthy  financial  and  construction  news  comes  from  the  Pacific  Central  Dis- 
trict. The  Southwest  and  Intermountain  districts  plan  the  construction  of  lighting  plants  and 
street    lighting    systems. — The    Editor.) 


THE  PACIFIC  NORTHWEST 

BANDON,  ORE.— A  slight  increase  in  the 
rates  of  the  Bandon  Power  Company  was  re- 
cently granted  in  an  order  issued  by  the  Oregon 
Public  Service  Ck>niniission.  Figures  submitted 
showed  that  the  company,  for  the  period  of 
Jan.  1  to  July  1,  1920,  operated  at  a  net  loss 
of  $4,456.16.  The  new  rates  became  effective 
Sept.     1. 

SPOKANE,  WASH.— The  Spokane  &  Eastern 
Light  &  Power  Company  recently  announced 
wage  increases,  effective  Sept.  1,  amounting  to 
$100,000  a  year,  affecting  more  than  500  em- 
ployes in  both  the  power  and  lighting  and  street 
railway  divisions.  It  is  stated  the  increase  will 
add  from  $12.60  to  $17.50  per  month  to  the 
wages  of  every  employe,  except  street  car  con- 
ductors and  motormen. 

SEATTLE,  WASH.— The  Board  of  Public 
Works  has  approved  the  plans  of  Architect  Dan- 
iel Huntington  for  the  new  $60,000  addition  to 
the  Cedar  Mills  power  house,  and  the  structure 
will  be  contracted  for  without  delay.  The  ma- 
chinery, including  turbines,  transformers  and 
generator  will  arrive  in  Seattle  about  December 
20th,-  and '  it  is  intended  to  have  the  structure 
completed  to  receive  them.  All  work  aside  from 
construction  of  the  building  will  be  done  by 
day    labor. 

PORTLAND,  ORE.— The  Public  Dock  Com- 
mission has  prepared  plans  and  specifications 
for  furnishing  and  installing  all  the  mechanical 
equipment  for  the  15,000-ton  floating  drydock 
now  under  construction.  This  equipment  in- 
cluded 10  single  stage  centrifugal  pumps,  4  elec- 
trically operated  capstans,  flood  gates,  sluice 
gates,  valves  and  stems.  Bids  will  be  called  for 
the  work,  and  also  for  ten  100-hp.,  440-volt 
motors.  The  date  for  closing  bids  has  not  been 
fixed. 

SEATTLE,  WASH. — Announcement  has  been 
made  by  W.  F.  McAuliffe,  local  manager  of  the 
Radio  Corporation  of  America,  that  his  company 
plans  the  early  installation  of  a  radio  commer- 
cial station,  estiimated  to  cost  approximately 
$30,000,  on  Puget  Sound,  possibly  within  the 
city  limits  of  Seattle.  The  station  will  be  used 
for  marine  work.  Mr.  McAuliffe  states  that 
commercial  stations  similar  to  the  one  contem- 
plated in  Seattle  will  be  established  at  all  the 
principal  ports  of  the  Pacific   Coast. 

SALEM,  ORE. — Application  has  been  filed  in 
the  office  of  the  state  engineer  for  a  permit 
to  construct  a  reservoir  and  to  appropriate  water 
for  power  development  on  the  south  fork  of  the 
CoqulUe  River,  by  M.  J.  Anderson  of  Portland, 
Ore.  The  development  contemplates  the  con- 
struction of  a  reservoir  for  the  storage  of  18,700 
acre-feet  of  water,  a  tunnel  and  pipe  line  ap- 
proximately three  miles  long,  and  appropriation 
of  75  second-feet  of  water  under  a  head  of  1,556 
feet,  which  will  develop  approximately  13,000 
theoretical   horsepower. 

SALEM,  ORE.  —  The  Sacramento-K  1  aim  a  t  h 
Water,  Land  and  Power  Company,  through 
Victor  de  Marais  and  Charles  E.  Watson,  of 
Sacramento,  has  applied  to  the  state  engineer 
for  permission  to  divert  4,000  sec. -ft.  of  water 
from  Klamath  River  for  irrigating  250,000  acres 
of  land,  for  developing  150,000  hp.  and  for 
domestic  supply.  The  amount  represents  the 
total  flow  of  Klamath  River  yet  unappropriated. 
Construction    will    include    a    dam    of    concrete, 


rock  and  timber,  30  ft.  high  and  300  to  400  ft. 
in  length,  headgate  and  power  plant  at  Can- 
tera,  California.  Work  Is  to  be  started  within 
60  days  after  permit  is  granted ;  total  cost  esti- 
mated  at   $15,000,000. 

THE   PACIFIC   CENTRAL   DISTRICT 

ROSEVILLE,  CAL. — Engineers  are  surveying 
a  site  for  a  dam  to  form  a  reservoir  in  the  hills 
east  of  this  city  to  hold  sufficient  water  for  the 
irrigation  of  12,000  acres  of  land  near  Roseville. 

EUREKA,  CAL.— The  indications  now  are 
that  the  Western  States  Gas  and  Electric  Com- 
pany soon  will  be  getting  its  power  from  a 
source  considerably  nearer  and  Imuch  handier 
than  that  of  Junction  City  on  the  Trinity  river. 
The  proposed  new  power  site  is  located  on  the 
Klamath  river,  five  miles  below  Martin's  Ferry. 

ORLAND,  CAL. — Various  plans  were  dis- 
cussed at  length  for  improving  the  water  supply 
of  the  project  at  the  meeting  of  the  West  Side 
Water  Users'  Club  at  the  Murdock  school. 
Among  the  plans  suggested  were  the  installation 
of  four  wells  and  pumping  plants  along  the 
main  canals  just  west  of  town,  using  the  stor- 
age water  for  the  lands  to  the  west  of  town  and 
the  water  supplied  by  the  pumps  for  the  land 
to   the  east  of  town. 

RICHMOND,  CAL. — The  new  paint  factory  of 
the  Certain-Teed  Products  Company  in  this  city 
has  commenced  operation  of  grinding  and  has 
added  another  industry  to  the  city.  The  plant 
was  constructed  as  a  special  unit  at  an  expen- 
diture of  more  than  $200,000,  and  is  said  to  be 
one  of  the  most  modern  in  America  as  the  com- 
pany profited  by  its  experience  with  its  plants 
in  various  parts  of  the  country.  The  local  fac- 
tory will  supply  the  Pacific  Coast  and  Oriental 
trade, 

SAN  FRANCISCO,  CAL.— An  order  issued  by 
the  Railroad  Commission  gives  the  Pacific  Tele- 
phone &  Telegraph  Company  and  all  other  tele^ 
phone  companies  operating  in  the  state  author- 
ity to  retain  funds  collected  from  subscribers 
for  installation  and  extension  charges.  In 
granting  the  request  after  an  investigation  as 
to  the  costs  of  installation,  etc.,  the  Commission 
says  that  moneys  collected  as  installation 
charges  from  subscribers  between  August  1, 
1919,  to  August  1,  1920,  must  be  returned  but 
that  charges  collected  after  August  1  of  this 
year  may  be  retained  by  the  company. 

GRASS  VALLEY,  CAL.— The  Delhi  Mining 
Company,  owner  of  the  noted  Delhi  mine  in 
the  Columbia  Hill  section,  is  installing  a  hydro- 
electric plant  foT  the  purpose  of  utilizing  sur- 
plus water  rights.  Water  will  be  taken  from 
Bloody  Run  and  other  streams  and  passed 
through  a  penstock  at  a  point  where  there  is  a 
heavy  fall.  Two  generators  of  electric  energy 
are  to  be  installed  in  connection  with  a  standard 
hydroelectric  plant.  It  is  stated  that  the  com- 
pany has  contracted  to  supply  1000  kilowatts  of 
electric  energy  to  the  Pacific  Gas  &  Electric 
Company,  beginning  the  first  of  next  June. 
Harry  Skewes  of  Grass  Valley  is  superintendent 
of  the  Delhi. 

SAN  FRANCISCO,  CAL.— The  comparative 
statement  of  earnings  of  Mount  Whitney  Power 
and  Electric  Company  for  the  half-years  ended 
June  30,  1920,  and  June  30,  1919,  was  made 
public  recently  by  Blyth,  Witter  &  Co.     It  shows 


that  earnings  available  for  bond  interest 
amounted  to  3.3  times  the  requirements,  and 
an  increase  of  32  per  cent  over  the  first  half 
year  of  1919.  Balance,  after  interest  charges, 
showed  an  increase  of  54  per  cent.  Announce- 
Iment  was  made  to  the  effect  that  the  time  limit 
of  the  certificate  issued  by  the  State  Banking 
Commissioner  making  the  6  per  cent  bonds  of 
this  company  a  legal  investment  for  savings 
banks  in  California  has  been  extended  to  Maxci> 
31,   1921. 

THE  PACIFIC  SOUTHWEST 

SAN  PEDRO,  CAL.— A  decision  has  been 
unanimously  made  that  a  bond  issue  be  called 
for  $300,000  to  be  voted  on  for  the  new  electric 
line  at  Wilmington. 

LOS  ANGELES,  CAL.— The  first  contract  for 
Big  San  Dimas  Dam,  to  cost  about  $369,000,  has 
been  let  to  Dent  Bros,  after  bonds  had  been 
sold  to  the  extent  of  $200,000  to  R.  H.  Moulton 
&  Co. 

LOS  ANGELES,  CAL.— Neptune  Meter  Com- 
pany has  been  awarded  a  contract  for  furnish- 
ing the  bureau  of  light  and  power  6,600  meters, 
and  James  Jones  Company  a  contract  for  fur- 
nishing  13,600   bronze  water  meter   connections. 

ARLINGTON,  CAL.  —  C.  Raimschel  of  the 
Southern  Sierras  Power  Company  suggests  a 
plan  for  taking  care  of  the  shortage  of  irriga- 
tion water  in  the  Perris  district  by  installing  a 
series  of  pumping  plants  east  of  the  artesian 
belt  in  the  Lakeview  section  to  pump  water 
into  a  canal  and  permit  its  flow  by  gravity  into 
Perris  Valley.  The  matter  is  being  considered 
by  a  committee  of  the  Chamber  of  Commerce. 

THE  INTER-MOUNTAIN  DISTRICT 

JULESBURG,  COLO.— The  electric  light  and 
power  line  connecting  the  town  of  Big  Springs 
with  the  light  and  power  plant  of  Julesburg  has 
been   completed. 

ROUNDUP,  MONT.— The  city  plans  the  con- 
struction of  an  ornamental  light  system  along 
the  streets  which  are  being  paved,  at  a  cost  of 
$26,000.  A  special  i'mprovement  district  for  in- 
stallation of  the  lighting  system  was  created 
some   months    ago. 

MORGAN,  UTAH.— The  public  utilities  com- 
mission of  Utah  has  granted  a  certificate  of 
convenience  and  necessity  to  the  Utah  Power  & 
Light  Company  through  the  city  of  Morgan  to 
serve  proposed  customers  beyond  the  city  from 
the  present  power  lines. 

MALTA,  IDAHO. — At  a  general  mass  meet- 
ing held  at  Malta  recently,  the  developments 
possible  in  the  great  Raft  River  Valley  were 
discussed.  With  an  unlimited  supply  of  under- 
ground water  immediately  available  by  pumping 
an  average  of  14  to  20  feet,  the  question  of 
raising  sugar  beets  by  means  of  electric  pump- 
ing for  irrigation  was  discussed.  Same  infor- 
mation was  also  given  by  a  representative  of 
the  Burley  Electric  Company  relative  to  elec- 
trical energy  for  the  valley.  It  was  asserted 
that  power  is  available  if  a  means  of  financing 
the  construction  of  a  line  could  be  had.  A 
committee  was  appointed  to  investigate,  and  as 
soon  as  they  report  their  findings  steps  will  be 
taken  toward  pushing  to  successful  completion 
the  work  begun. 
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To  simplify  transportation,  the  following  changes  in  the 
routing  of  cars  have  been  announced  by  the  Tokyo  Municipal- 
ity Electric  Bureau:  "Schio-cho,  Yotsuya  to  Sengakuji  and 
Furukawa-bashi  to  Sengakuji  lines  to  be  abolished  and  the 
Shio-cho  to  Sengakuji  and  Tengenji-bashi  to  Kanasugi-bashi 
lines  to  be  operated." 
Very  much  simpler. 


Everybody  is  quoting  the  follp-wing,  so  we  may  as  well  do  it 
at  once  and  get  it  over: 

"Getting  out  a  newspaper  or  monthly  publication  is  no  picnic. 
If  we  print  jokes,  folks  say  we  are  silly — if  we  don't  they 
say  we  are  too  serious.  If  we  publish  original  matter  they 
say  we  lack  variety — if  we  publish~things  from  other  papers, 
they  say  we  are  too  lazy  to  write.  If  we  don't  go  to  church 
we  are  heathens — if  we  go  we  are  hypocrites.  If  we  stay  in 
the  office  we  ought  to  be  out  rustling  news — if  we  rustle  for 
news  we  are  not  attending  to  business  at  the  office.  If  we 
wear  old  clothes  we  are  slovens — if  we  "wear  new  clothes  they 
are  not  paid  for.  What  in  thunderation  is  a  poor  editor  to 
do,  anyhow?  Like  as  not  someone  will  say  we  swiped  this 
from  an  exchange.     So  we  did!" 

*  *       * 

"Music  for  the  masses"  is  all  very  well  as  a  slogan,  but  when 
it  comes  to  someone  getting  delirious  and  inserting  in  a  for- 
eign trade  magazine 

"American  importers  are  interested  in  an  unlimited 
quantity  of  harmonicas" 

— well,  we  are  for  rigorous  import  duties  on  luxuries. 

*  *        a: 

Hustle  isn't  an  exclusive  characteristic  of  New^  York,  appar- 
ently. A  plaintive  item  in  the  Western  Electric  News  reads 
as  follows: 

What   Is  the  Wild  West   Saying? 

"Rush  our  shipment ." 

"Urgent;  wire  answer ." 

"Please   observe   schedule ." 

"Trace  shipment ." 

"Wanted  urgently ." 

If  we  took  our  favorite  florist's  advice  and  "said  it  with  flow- 
ers," there  wouldn't  be  any  poison  oak  left  in  California. 


ECHOES     OF     THE     CONVENTION 

At  first  sight  these  don't  seem  to  have  very  much  to  do  with  the  Spokane  convention,  but  they  happen  to  be  bona  fide  reproductions  from  the 
notebook  of  a  reporter.  The  association  of  ideas  is  somewhat  difficult  to  follow,  and  we  are  not  good  at  psycho-analysis,  but  the  expression, 
of  the  cat  at  the  right  was  probably  seen  on  the  face  of  a  delegate  watching  a  spider  crawl  round  his  neighbor's  collar.  The  sketch  in  the 
lower  left-hand  corner  seems  to  be  some  heraldic  device — a  donkey-engine  rampant  on  a  magnetic  field,  perhaps.  The  inspired  lady  at  the  right' 
is  somewhat  difficult  to  tie-in  with  anything  the  reporter  could  have  seen  during  convention,  but  may  typify  the  expression  of  a  speaker  trying 
to   look   unconscious   while  the   chairman    introduces    him. 
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Wiring  Devices  that 

are  easy  to  sell 

CONTItACTOR  dealers  all  over  the 
country  are  enthusiastic  about  the 
easy  selling  qualities  of  the  G-E  Wiring 
Devices  in  the  blue  and  orange  picture 
packages  backed  by  G-E  merchandising 
plans  and  G-E  national  advertising. 

Handy  assortments  of  these  labelled  devices 
are  put  up  for  quick  turnover — the  line  is 
easy  to  stock,  easy  to  display  and  easy  to 
sell. 

The  G-E  Distributor  for  the  Pacific  Coast 
is  Pacific  States  Electric  Co.,  Los  Angeles, 
Oakland,  Portland,  San  Francisco,  Seattle, 
Spokane. 
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SMITH 

Hydraulic 
Turbines 

at  Niagara  Falls 


The  above  illustration 
shows  the  Ontario  Power 
Plant,  at  Niagara  Falls, 
Ontario,  of  the  Hydro- 
Electric  Power  Commission 
of  Ontario,  Toronto,  Ont. 
In  the  new  addition  at  the 
right  are  installed  two  hori- 
zontal shaft  20,000  H.  P. 
turbine  units,  one  of  which 
is  shown  below. 

Throughout  the  entire 
West  similar  Smith  Tur- 
bine Installations  are  gene- 
rating efficiently  hundreds 
of  thousands  of  horsepower. 

Smith  Hydroelectric 
Equipment  is  the  product 
of  the  largest  and  best 
equipped  plant  in  the  world 
devoted  exclusively  to  the 
manufacture  of  water- 
power  equipment. 

As  a  result  some  of  the  larg- 
est Turbine  Units  in  use  to- 
day bear  the  name  "Smith." 

Write  Department  "W" 
for  Bulletin  of    Designs. 

S.  Morgan 
Smith  Co. 

York,  Pa.,  U.S.A. 

DDAKir^u    I    BOSTON:  176  Federal  St. 
°^^,'l'l"        CHICAGO:  76  W.  Monroe   St. 
OFFICES    I    MONTREAL:  405  Power  BUg. 


Journal  of  Eietriciiy 

FOUNDED  isar 

ROBERT  SIBLEY,  Editor  H.  W.  L.  GARDINER,  Bnaineu  Manager 


VOLXnUB  45 


SAN   FRANCISCO,   OCTOBER   15,   1920 


NUMBER  8 


Contents 


EDITORIALS 

Keeping  Engineering  Leadership  in  the  West — The  Airplane  in  Water-Power  Development — The 
Increase  in  Population  in  the  West — What  If  Mineral  Fuels  Gave  Out? — Draft  Required  in  Fuel  .Oil 
Practice — Why  Not  More  Local  Pride  ? — Water  Power  Sites  in  National  Parks — Western  Leadership  in 
Electric  Welding — Hunting  Troubles  in  the  Mine — Selling  the  Regulating  Commission  —  A  Wireless 
Record    For   the   West — The   New   Journal    Book    Service. 

THE  AIRPLANE  IN  MODERN  HYDRO -ELECTRIC  PRACTICE —  by  R.  C.  Starr 

A  stinking  account  of  the  methods  of  making  an  aerial  survey  for  hydroelectric  development,  and 
determining  the  resources  and  characteristics  of  a  drainage  area,  with  special  reference  to  the  suc- 
cess of  this   work   in  connection   with   the  San   Joaquin  Light  &  Power  Corporation's  new  construction. 

AIRPLANE  COSTS  IN  HYDRO-ELECTRIC  WORK  — by  Ernest  W.  Dichman 

An  exi>ei*ienced  pilot  here  presents  definite  figures  which  show  that  the  use  of  airplanes  in  hydro- 
electric construction  work  is  a  practical  business  venture  in  safety,  reliability,  speed  and  lowered  costs. 

COMMERCIAL  POSSIBILITIES  OF  AIRCRAFT  IN  THE  WEST  — by  Major  H.  H.  Arnold.. 

A  convincing  argrument  for  the  use  of  the  airplane  for  commercial  transportation  purposes  is  pre- 
sented here  by  the  officer  in  charge  of  Air  Service,  Ninth  Corps  Area,  U.  S.  War  Department. 

AIRPLANES  AND  FOREST  FIRES  — by  Paul  G.  Redington  


353 


357 


360 


364 


366 


368 


An   interesting   account  of  how  the   California  Airplane  Forest  Patrol   has   covered   40,906   miles   this 
season    and    has    discovered    1,456    fires. 

COST  OF  OPERATION  FOR  AIRPLANE   SERVICE  —  by  Louis  H.  Mueller 

A   detailed   cost   analysis  of  the   commercial   use  of   the   airplane   is   given   here  by  the   sales   manager 
for  the  Walter  T.  Varney  airplane  organization. 

THE  RISE  OF  CIVIL  AVIATION  — by  Lieut.  T.  H.  Halverson 368 

An  extensive  review  of  the  work  which  is  being  done   to    reorganize   the   wartime   aviation    facilities, 
equipment   and   regulations   for   application   to   commercial  uses. 

TROUBLE  SHOOTING  IN  GOLD  AND  SILVER  MINING  —  by  B.  B.  Beckett 375 

A  discussion  of  the  prevention  of  time  and  labor  losses  resulting  from  failure  of  electrical  equipment 
used  in  gold  and  silver  mining. 

DIFFICULTIES  IN  HYDRO-ELECTRIC  EXPLORATION  SIMPLIFIED  BY  THE  USE  OF  THE 
AIRPLANE  

Two   pages   of   pictures   comparing   the  usual   method  of  making  surveys  for  hydroelectric  development, 
with  the  new  system  of  air-photography. 


386 


The  Airplane — a  Necessary  Tool  in  the  Future  Develop- 
ment of  the   West  —  Frontispiece 352 

Mosaic  of  Murray  Dam 374 

Federal  Power  Commission   Organization 377 

Air   Draft    Required    for    Fuel    Oil  —  by    Robert    Sibley 

and   C.   H.   Delany 378 

An  American  Gold  Dredge  for  New  Zealand  Fields 379 

Problem  Course  in  Electricity —  by  H.  H.  Bliss 380 

Advertising — by  Howard   Angus 382 

The  Starting  of  a  Gold  Dredge 383 


Electrification  of   Railroads   in    Japan 384 

Sparks    385 

Personals  388 

Meeting  Notices  for  EJlectrical  Men 390 

Happenings   in    the   Industry 392 

Latest  in  Everything  Electrical 396 

Books   and   Bulletins 397 

New    Electrical    Developments 398 

Vacuum  Cleaner  400 


PUBLISHED   SEMI-MONTHLY   BY 


McGRAW-HILL  COMPANY,  Inc.,  —  Rialto  Building  —  SAN  FRANCISCO 


NEW  YORK,  Tenth  Ave.  at  3eth  St. 
WASHINGTON,  D.  C,  610-611  Colorado  Bldg. 
CHICAGO,   1570  Old  Colony  Building 
PHILADELPHIA,  Real  Estate  Trust  Building 
ST.   LOUIS,   713   Star  Building 
CLEVELAND,  Leader-News  Building 
SAN  FRANCISCO,  Rialto  Building 
LONDON,  E.  C,  6  Bouverie  St. 
BUENOS  AIRES,  Calle  Corrientes,  68B 

ELECTRICAL  WORLD  — 


Publishers  of 

American  Machinist 

Electric  Railway  Journal 

Engineering  and  Mining  Journal 

Power  Coal  Age 

Chemical    and   Metallurgical    Engineering 

Engineering  News-Record 

Ingenleria  Internacional 

and  of 

THE    ELECTRICAL    TRIO 
JOURNAL  OF  ELECTRICITY  


Copyright,  1920,  by  McGraw-Hill  Co.,  Inc. 
Subscription  Rates  in  United  States,  Me-xico. 
Cuba,  Porto  Rico,  Hawaii  and  Philippines,  $2.60 
per  year.  Canada,  $3.25.  Elsewhere,  $4.  Single 
copy,  25c.  When  change  of  address  is  required, 
both  old  and  new  addresses  must  be  given. 
Notice  must  be  received  two  weeks  before  change 
takes  place. 

Member   Audit  Bureau   of   Circulation 

ELECTRICAL    MERCHANDISING 


Si  ^ 

u  'a 
■    o 


-M  _  ft  c  u  JSi  S 
-M  ^  w  Is  ^  o 


3  OS 


C>'«'5^-S 


o  a>      ^ 


1^;  •  2 


ftra 


«  ^  rt  •«  .H  ft  « 

ft'tt 


05    ft  '^     - 

2     <U     JH 


4)  4h 
E    3  _,    "1    *!    .,    - 


J3  =^  ®   S    S! 


bJ3:2 


Oj 


o 

ft 

p  « 


01 


g   _,   S   O)  -T!   c8 
.3   S!  -M   S  « 


m 
X 


So  be  °= 

3   ^^-fH 

y   ft  S  -*^       •-3  5| 

-4^  S^  O 


§  s  S 


S  ®  c  ^  i«  .2  •<-' 


et-l 


s.s  «^^ 


ft  O) 

!m    >.    .,    ...  ^ 

!h  "-^    Oj    cS    O    01    g  .Sj 


«l 


>  V: 
m  2' 


i.  P  c  ft 


01 


-Sl-gol^lgl 


Journal  of  Eikiriciiy 


DEVOTED   TO   THE    nPBUILDING  OF  THE  ELECTRICAL  INDUSTRY   IN  THE  WEST 
AND   IN  THE  COUNTRIES  BORDERING  THE   GREAT  PACIFIC 


Voliime  45 


SAN  FRANCISCO,  OCTOBER  15,  1920 


Number  8 


(Copyright,  1920,  by  McGraw-Hill  Company,  Inc.) 


itiiiiiiiiiriiiiiiiii 


iiiiiiriiiiiiiiiiiiiiiiifiiiiiii 


iiiniiiiiirniiinitiiiiiiiiiiiii 


Keeping  Engineering  Leadership  in  the  West 


JTI  To  the  skill  and  daring  of  its  engineers,  the  West 
Tj]  owes  much  of  the  record  of  its  achievement  along 
all  lines  of  agricultural,  industrial  and  scientific  de- 
velopment. In  the  close  dependence  of  its  future 
upon  the  use  of  its  water  powers  and  the  electrical 
service  of  its  industries  and  farm  lands,  it  is  still 
to  the  engineer  that  the  West  must  look  for  the 
leadership  in  its  advancement. 

#|r  The  development  of  engineering  schools,  there- 
^  fore,  which  shall  rank  second  to  none  and  which 
shall  produce  men  with  the  training  and  the  vision  to 
carry  on  the  work  of  harnessing  the  great  natural 
resources  of  the  West  is  a  primary  requisite,  if  this 
region  is  to  follow  along  the  lines  of  great  achieve- 
ment ~(vhich  its  pioneers  have  established. 

#1T  Unfortunately  western  universities,  and  in  par- 
TlJ  ticular  the  scientific  and  engineering  schools  of 
these  universities,  have  suffered  somewhat  from  the 
post  war  period  of  high  costs,  increased  enrollment 
and  tremendous  industrial  development  which  have 
called  men  from  the  university  ranks  with  offers  of 
salaries  commensurate  with  their  technical  training. 
The  electrical  industry  has  viewed  this  gradual  weak- 
ening with  some  concern  and  has  been  one  of  the  first 


to  criticize  in  specific  instances  where  it  has  felt 
criticism  was  due. 

tfjT  In  all  justice  to  the  universities,  however,  it  must 
TJJ  be  said  that  their  deficiencies  have  in  most  in- 
stances been  due  to  a  lack  of  funds  created  by  a 
suddenly  doubled  enrollment,  together  with  a  system 
of  financing  which  was  designed  to  meet  conditions 
of  an  earlier  period.  Such  a  situation  has  led  the 
University  of  California  to  apply  for  a  new  method 
of  financing  which  shall  provide  a  steady  income 
proportionate  to  the  wealth  of  the  state  and  therefore 
roughly  proportionate  to  the  demands  made  upon 
the  University.  This  measure  Will  appear  upon  Cali- 
fornia ballots  this  fall  as  amendment  12  and  is  de- 
serving of  thorough  support. 

tfTT  The  universities  should  be  held  strictly  account- 
Til  able  for  the  character  of  the  technical  training 
they  are  providing — but  at  the  same  time  it  is  the 
reciprocal  duty  of  the  electrical  industry  which  is  so 
much  concerned  in  this  result  to  see  to  it  that  the 
universities  are  properly  provided  with  funds. 
Amendment  12  in  California  is  one  step  in  this  direc- 
tion and  one  upon  which  the  electrical  industry 
should  vote  Yes  in  the  coming  election. 
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The  forced  wartime  development  of  the  airplane 
was  so  rapid  and  phenomenal  that  the  world  at  large 
_,.      A  • .  1  ^^^  ^^^  ^^^  ^™®  ^^  become  ac- 

•    1X7  t      P  customed   to   it   as    a   sane   and 

m  water-i'ower  conservative  medium  of  trans- 
uevelopment  portation  in  everyday  life.  To  the 

average  citizen  there  is  still  something  desperate  and 
almost  melodi-amatic  about  aviation,  because  his 
mental  processes  have  not  had  time  to  dissociate  it 
from  the  hair-raising  adventures  of  the  army  and 
'stunt  fliers.' 

The  close  of  the  war  released  large  quantities 
of  aviation  equipment,  and  large  numbers  of  trained 
fliers,  and  the  events  of  the  past  two  years  have 
paved  the  way  for  the  peace-time  utilization  of  this 
material,  and  for  a  more  normal  attitude  towards 
air  travel.  The  forest  patrol  service,  for  instance, 
has  done  excellent  and  efficient  work  during  the  past 
season,  and  in  409,965  miles  of  flight  records  only 
three  fatalities,  all  in  one  accident.  Collected  figures 
go  to  show  that  flying,  other  than  stunt  flying,  has  a 
safety  factor  which  compares  favorably  with  that 
of  any  other  means  of  transportation. 

The  latest  and  most  interesting  developments 


are  in  connection  with  hydroelectric  construction 
work,  where  the  airplane  bids  fair  to  be  of  unparal- 
leled service.  Articles  in  another  part  of  this  issue 
point  out  the  various  advantages,  which  include 
speed  of  transportation,  emergency  work,  facilities 
for  mapping  and  inspecting  precipitous  regions,  and 
distinctly  lowered  costs  in  districts  which  would 
entail  expensive  road-building  for  hauling  by  motor 
truck. 

The  hydroelectric  program  of  the  West  makes 
this  subject  of  particular  interest  in  this  section  of 
the  country,  where  the  mountainous  topogi-aphy  and 
the  inaccessibility  of  some  of  the  great  water  sources 
bring  out  the  special  advantages  of  air  service. 

It  is  characteristic  also  that  the  West  should 
be  foremost  in  the  practical  application  of  the  aii'- 
plane  in  hydi'oelectric  development,  several  Western 


illliiiiiiiiiiimniiiiiii 


I JllllllllltllPMIIII 


INIIMIIIIMIIIIIIIINIINIIIIII IIIMII 


BANKING  began  in  Europe  in  1171.  You 
can  add  to  your  account  by  knowing 
where  to  buy  and  sell: 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 


354 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  8 


companies  having  made  considerable  use  of  airplanes 
in  this  connection,  both  for  mapping  and  inspection 
purposes,  and  in  the  rapid  transportation  of  person- 
nel fi-om  headquarters  to  the  scene  of  construction. 
It  is  hoped  that  the  data  presented  in  this  issue 
of  the  Journal  of  Electricity  will  encourage  serious 
consideration  of  the  commercial  possibilities  of  the 
airplane,  and  particularly  that  it  will  point  the  way 
towards  an  appreciation  of  its  gi-eat  possibilities  in 
the  field  of  hydroelectric  development. 


The  Increase 
in  Population 
in  the  West 


The  entire  interest  of  the  nation  is  today  cen- 
tered upon  the  West  and  the  wonderful  returns 
on  population  statistics  that  are 
each  day  being  announced  by  the 
Census  Bureau  at  Washington. 
That  California  shows  a  popula- 
tion of  3,426,536,  or  an  increase  of  44.1  per  cent  over 
the  1910  census,  is  a  statement  that  has  caused  all 
eyes  to  be  focused  to  the  West.  It  means  much  for 
industry,  and  it  means  much  for  new  business  activi- 
ties in  this  section  of  the  nation.  When  we  stop  to 
think  that  at  the  present  time  this  one  common- 
wealth of  the  West  is  growing  at  the  rate  of  a  million 
people  a  decade,  and  that  these  people  are  of  a  very 
high  order  of  citizenship  with  a  personal  wealth  far 
above  the  average,  it  is  not  difficult  to  see  the  effect 
on  industry  in  general  and  on  the  electrical  industry 
in  particular  that  this  influx  will  have  as  the  years 
continue  to  roll  by.  While  there  have  been  greater 
increases  in  percentages  during  previous  decades  in 
statistical  census  reports,  there  never  has  been  on 
record  in  the  West  such  a  gigantic  total  in  popula- 
tion for  a  ten-year  period  as  this  million  increase 
shows  in  California  for  the  last  decade. 


What  If 
Mineral  Fuels 
Gave  Out? 


If  suddenly  the  supply  of  all  mineral  fuel — coal, 
petroleum  and  natural  gas — should  be  shut  off,  is 
there  sufficient  potential  water- 
power  in  the  United  States  to 
supply  the  light,  heat  and  power 
now  furnished  through  the  use 
of  these  fuels?  The  answer  is.  No!  The  maximum 
annual  production  of  these  mineral  fuels  in  terms  of 
power  is  approximately  7220  X  10''  hp.-hr.  This 
figure  is  7,220  billions  of  horsepower  hours,  and 
hereafter  in  this  discussion  the  unit  of  billions  of 
horsepower  hours  will  be  used,  a  unit  quite  familiar 
since  the  floating  of  the  Liberty  Loans.  With  no 
storage,  the  estimated  hydroelectric  power  available 
but  undeveloped  amounts  to  50,000,000  hp.  or  440 
billion  hp.-hr.  annually;  with  maximum  practical 
storage,  this  figure  would  increase  about  four  times. 
Consequently,  there  is  just  one-sixteenth  enough 
water  power  undeveloped  to  take  the  place  of  non- 
reproducing  mineral  fuels,  or,  if  storage  is  utilized 
to  the  maximum,  only  one-fourth,  when  we  take  into 
account  every  possible  resource  of  water-power  de- 
velopment in  the  United  States,  even  though  these 
wonderful  resources  today  are  the  pride  of  the 
nation.    Wood  as  a  fuel  has  not  been  considered. 

Maximum  annual  production  of  coal  is  about 
700,000,000  short  tons,  of  petroleum  about  400,000,- 
000  barrels,  and  of  natural  gas  about  700,000,000,000 


cu.  ft.  Taking  the  conversion  factor  of  coal  as  11,000 
B.t.u.  per  pound,  as  an  average,  of  petroleum  as 
18,500  B.t.u.,  with  336  pounds  to  the  barrel,  and  the 
heat  produced  by  7,000  cu.  ft.  of  natural  gas  as 
equivalent  to  that  produced  by  one  barrel  of  petro- 
leum, and  one  hp.-hr.  equivalent  to  2,547  B.t.u.  per 
hour,  the  power  developed  is  easily  obtained.  For 
coal  it  is  6,000  billion  hp.-hr.,  for  petroleum  980  bil- 
lions and  for  natural  gas  240  billions,  totaling  7,220 
billion  hp.-hr.  The  light,  heat  and  power  available 
from  these  mineral  sources  is  to  the  power  available 
from  unstored  and  yet  undeveloped  water  powers  as 
7,220  is  to  440  or  as  16  is  to  1. 

Since  there  is  not  enough  water  by  4  to  1  even 
under  maximum  practicable  storage,  the  answer  to 
the  problem  is  the  development,  as  soon  as  possible, 
of  all  the  water  resources  in  order  to  save  for  the 
future  the  stores  of  non-reproducing  mineral  fuels, 
the  development  of  still  more  efficient  methods  of 
getting  all  the  heat  out  of  fuels  when  fuels  must  be 
used,  besides  the  development  of  some  reproducing 
source  of  power  other  than  water. 


Draft  Required 
in  Fuel  Oil 
Practice 


In  the  installation  and  operation  of  steam  elec- 
tric standby  plants,  oil  fired,  throughout  the  West, 
it  is  customary  to  overload  boilers 
up  to  150%,  200%,  and  some- 
times as  high  as  300%  of  their 
rated  capacity.  The  actual  horse- 
power may  therefore  be  very  different  from  the  in- 
stalled capacity.  In  designing  the  chimney  it  is 
essential  to  know  what  capacity  is  expected  from  the 
boilers,  and  to  be  guided  accordingly.  In  recent 
months,  however,  such  unusual  conditions  have  been 
thrust  upon  steam  auxiliary  power  plants,  due  to  the 
unusual  demand  for  power,  that  all  constants  used 
formerly  in  the  design  of  chimney  characteristics 
have  become  greatly  unbalanced,  and  as  a  conse- 
quence the  question  of  actual  draft  required  for  fuel 
oil  burning  in  the  steam  electric  power  plant  be- 
comes one  of  prime  consideration.  On  another  page 
of  this  issue  appears  an  extended  account  of  research 
on  this  matter;  here  is  set  forth  just  how  the  draft 
may  be  computed,  and,  in  instances  where  required, 
may  be  increased  by  artificial  means.  In  fuel  oil 
practice  the  question  of  the  draft  required  is  greatly 
simplified  by  the  fact  that  the  air  does  not  have  to 
be  drawn  in  through  a  thick  bed  of  fuel,  and  there 
are  no  ashes  or  clinkers  to  complicate  the  matter 
further.  The  resistance  offered  to  the  entrance  of 
air  to  the  burners  is  caused  by  the  checkerwork 
furnace  floor,  and  as  the  openings  in  the  checker- 
work  can  be  altered  at  will,  it  is  evident  that  the 
amount  of  draft  required  in  the  furnace  depends 
largely  on  the  arrangement  of  checkerwork  adopted. 
The  only  way  that  the  actual  draft  conditions  can  be 
ascertained  for  best  eflficiency  in  any  one  particular 
power  plant  is  of  course  through  actual  study  of 
operating  conditions  in  that  power  plant.  However, 
the  general  laws  that  ai'e  encountered  in  steam  power 
plant  generation,  where  oil  is  used  as  fuel,  have  been 
studied  out  and  definite  characteristics  found  to 
prevail.  In  these  days  of  unusual  power  demand, 
would  it  not  be  well  for  operating  engineers  and 
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executive  engineers  to  look  more  deeply  into  this 
subject,  and  see  to  it  that  the  best  and  most  eco- 
nomic situation  prevails  in  the  power  plants  under 
their  direction  in  regard  to  this  important  factor  of 
draft? 


JOURNAL    OF    ELECTRICTTY 


355 


Water  Power 
Sites  in 
National  Parks 


As  long  as  the  Federal  Water  Power  Act  has 
been  characterized  by  Emerson  Hough  in  the  Satur- 
day Evening  Post  as  "the  latest 
menace  to  the  national  parks," 
it  might  be  well  to  consider 
briefly  this  phase  of  the  matter. 
Isn't  it  just  possible  there  is  another  side  to  the 
question  than  that  referred  to  by  the  author  men- 
tioned above? 

The  Federal  Water  Power  Act  was  signed  by  the 
President  only  after  Secretary  Payne  withdrew  his 
objections  on  the  assurance  that  Senator  Jones  would 
introduce  into  the  next  Congress  an  amendment 
excluding  national  parks  and  monuments  from  the 
Act.  The  question  now  is,  might  not  such  an  amend- 
ment prove  detrimental  to  the  best  interests  of  many 
communities  ? 

If  water-power  developments  are  to  be  excluded 
from  national  parks  then  it  seems  only  just  that  the 
boundaries  of  these  parks  should  be  fixed.  If,  on 
the  other  hand,  it  is  permitted  to  move  these  boun- 
daries at  will,  then  it  does  not  seem  that  any  hard 
and  fast  rule  should  be  applied  to  water-power  sites 
within  these  confines. 

One  case  in  point  illustrates  this.  If  the  Sequoia 
National  Park  in  California  is  allowed  to  extend  its 
borders  north,  as  now  proposed,  and  as  it  now  seems 
Congress  at  its  next  session  will  permit  it  to  do, 
valuable  water-power  sites  will  forever  be  lost  to 
a  community  which  needs  every  horsepower  avail- 
able in  order  to  continue  its  growth.  In  the  Kings 
River  area  thereby  affected,  there  is  known  to  be 
half  a  million  horsepower  undeveloped. 

In  the  southern  part  of  California  there  is  now 
hot  enough  water  power  available  to  allow  a  contin- 


ued growth  of  the  country  unless  certain  watersheds 
within  national  park  boundaries  can  be  utilized,  and 
it  is  believed  that  the  beauty  of  certain  regions  could 
be  added  to  rather  than  detracted  from  by  such 
developments. 


Franklin  T.  Griffith,  chairman  of  the  water 
power  development  committee  of  the  National  Elec- 
tric Light  Association,  and  newly 
Why  Not  More  elected  president  of  the  North- 
Local  Pride?  west  Electric  Light  and  Power 
Association,  presented  some  able 
thoughts  at  the  recent  convention  in  Spokane  of  the 
Northwest  Association.  But  the  one  thought  above 
all  others  that  stood  out  was  his  statement  that 
people  of  a  community  should  learn  to  boast  about 
the  solvency  of  the  utility  company  serving  that 
community  with  that  same  pride  that  they  boast 
about  the  physical  service  and  record  in  engineering 
achievement  connected  with  it.  This  is  a  vital  thing 
in  community  spirit,  and  its  resultant  helpfulness 
to  the  utilities  serving  that  community  is  of  no  small 
proportion.  No  greater  service  can  be  done  by  men 
of  our  industry  than  to  pass  on  this  ideal  of  promo- 
tional helpfulness  through  the  various  clubs,  organi- 
zations, and  associations  which  exist  among  men  of 
our  industry  throughout  the  West,  and  through 
which  the  public  may  be  reached  direct. 


_  Elsewhere  in  this  issue  of  the  Journal  of  Elec- 
tricity there  appears  an  account  of  the  ceremonies 
Western  which  accompanied  the  starting 

Leadership  in  ^^  ^"  electrically  operated   gold 

Electric  Weldino-  ^^'^^^^  ^^  ^^^  world-famous  Com- 
^  stock  district  of  the  state  of 
Nevada.  The  fact  that  the  entire  state  showed  unu- 
sual interest  in  this  forward  step  in  the  mining 
industry  made  possible  through  the  use  of  electric 
power,  makes  the  event  significant  to  the  electrical 
industry;  but  more  than  this,  the  dredge  is  of  sig- 
nificance in  that  it  is  the  only  one  in  existence  which 
can  boast  of  a  deck  entirely  welded  by  electricity. 

This  was  done  at  the  advice  of  George  L.  Hurst 
of  the  Bethlehem  Shipbuilding  Coi-poration,  Ltd., 
who  designed  the  di-edge  and  even  advocated  that  the 
entire  structure  be  electrically  welded.  Now  that  the 
practice  has  proved  highly  successful  in  the  case  of 
the  Nevada  dredge,  a  large  one,  soon  to  be  con- 
structed in  California,  is  to  be  entirely  welded  by 
electricity.  Mr.  Hurst  estimates  that  this  will  mean 
a  saving  in  cost  and  in  weight  of  at  least  10  per  cent. 

The  140  by  61  foot  deck  of  the  clam  shell  di'edge 
now  being  constructed  at  Pittsburgh,  California,  is 
being  electrically  welded  in  much  the  same  way  as 
the  Nevada  di'edge,  details  of  which  are  given  in  the 
article  mentioned  above. 

These  concrete  examples  of  the  extensive  prac- 
tice of  electric  welding  in  Nevada  and  California  go 
to  show  that  the  West  is  taking  the  lead  in  a  field 
which  off'ers  unlimited  opportunity  for  the  use  of 
electricity  in  industrial  construction. 


The  successful  operation  of  the  electric  drive 
equipment  in  the  mine  is  a  subject  of  gi'eat  impor- 
„       .  ^  tance    throughout   the   West   at 

un  ing   ^  ^YiQ  present  time,  where  the  eco- 

th    M  ^^  ^"  nomic   demand   for   low   cost   of 

^      "*  production  is  insistent. 

According  to  B.  B.  Beckett,  who  on  another 
page  of  this  issue  contributes  a  very  interesting 
article  on  "Trouble  Shooting  in  Gold  and  Silver 
Mines,"  it  has  been  found  that  at  Goldfield,  Nevada, 
where  about  one  hundred  and  ten  motors  were  con- 
nected, failures  averaged  four  or  five  per  month  in 
motor  di'ive.  Slight  investigation  has  in  the  past 
been  given  to  this  subject  of  failures  in  mine  drive, 
hence  these  data  of  Mr.  Beckett's  wherein  various 
discussions  of  the  effect  of  vibration,  dirt  in  the  oil, 
water  on  windings,  overload  conditions,  loss  of  one 


THE  FIRST  RAILROAD  was  built  by 
Stephenson  in  1825,  but  you  needn't 
cross  the  continent  to  get  things  when 
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line  connection,  and  original  defects  of  the  motor 
are  discussed,  are  of  gi-eat  timely  importance. 

The  possibilities  of  the  electric  drive  in  the  mine 
are  only  at  the  beginning,  and  the  West  with  its  vast 
potentialities  in  mining  development  presents  a 
promising  field  for  ever  increasing  uses  of  electricity 
in  the  mines. 


Revision  of  construction  rulings  is  to  be  expected 
from  time  to  time  and  with  progress  in  manufacture 
and  construction  methods,  it  is 
Selling  the  ^^  ^^^^  measure  justified.     The 

Kegu  a  ing  necessity  of  having  these  revis- 

Commission  ^^^^  ^^^^  ^^  ^  ^^^^  competent 

of  judging  their  justice  is  made  apparent,  however, 
by  the  situation  in  which  the  state  of  Washington 
now  finds  itself.  The  state  legislature  there  some 
years  ago  passed  an  act  fixing  construction  standai'ds 
for  power  company  property  with  a  retroactive 
clause  making  it  necessary  for  the  power  company 
to  have  all  its  lines  and  other  structures  conform 
with  the  requirements  by  1922.  It  is  obvious  that 
any  retroactive  clause  is  pernicious,  whatever  its 
time  allowance  for  compliance  may  be,  there  being 
always  certain  equipment  which  remains  in  working 
condition  at  the  end  of  the  allotted  period.  In  this 
case  it  is  estimated  that  from  one  to  two  million 
dollars  would  be  required  to  conform  with  the  law 
and  a  strenuous  effort  is  being  made  to  have  it 
repealed. 

That  no  community  is  free  from  the  dangers  of 
such  an  act  is  shown  by  the  fact  that  similar  legis- 
lation based  on  the  Washington  example  was  recently 
introduced  into  the  Utah  legislature  and  only  de- 
feated by  prompt  action.  The  utility  commission 
with  its  organization  and  opportunity  for  learning 
the  facts  of  the  situation  and  of  framing  a  fair- 
minded  judgment  is  obviously  the  only  body  which 
should  be  entrusted  with  such  rulings.  The  public 
should  be  made  to  realize  that  the  power  company 
is  not  seeking  to  evade  a  duty  but  rather  to  prevent 
economic  loss  which  in  the  end  must  react  upon  the 
consumer  himself — another  example  of  the  fact  that 
the  power  company  problem  is  not  one  between  the 
company  and  the  regulating  bodies  but  rather  be- 


tween the  company  and  the  people  itself  to  whom  the 
utility  commissions  must  justify  their  actions  or  be 
superseded.  This  suggests  another  phase  to  the 
continual  educational  campaign  which  is  becoming 
the  vital  basis  of  central  station  prosperity — the 
selling  of  the  regulatory  commission  idea  as  the  best 
safeguard  to  community  and  company  alike. 


A  Wireless 

Record 

For  the  West 


Another  world's  record  has  been  added  to  the 
annals  of  Western  engineering.  With  equipment 
designed  and  built  at  the  plant 
of  the  Federal  Telegraph  Com- 
pany at  Palo  Alto,  California, 
wireless  messages  are  being 
flashed  from  the  new  Lafayette  station  near  Bor- 
deaux, France,  and  caught  with  perfect  regularity 
across  a  distance  of  over  six  thousand  miles  by  the 
California  station. 

The  Lafayette  radio  station,  which  is  equipped 
with  two  1,000-kw.  arc  radio  transmitters,  is  the 
largest  radio  station  in  existence,  both  in  power  and 
range  of  the  radio  set,  and  in  the  number  and  height 
of  towers.  The  wave  length  is  23,000  meters,  the 
longest  so  far  employed.  The  station  was  placed  in 
active  operation  on  August  21st  last,  and,  after 
extensive  tests  had  been  conducted  by  communica- 
tion with  the  Palo  Alto  plant,  was  turned  over  to 
the  United  States  Navy  Department  about  the  mid- 
dle of  last  month. 

For  the  perfection  of  this  record-breaking  equip- 
ment, credit  is  due  to  Western  brains  and  skill;  to 
such  men  as  Leonard  Fuller,  recently  associated  with 
the  Federal  Telegraph  Company,  on  whom  Stanford 
University  conferred  the  degree  of  Ph.D.  for  his 
research  work  in  this  connection;  and  to  R.  R.  Beal, 
chief  engineer  for  the  company,  who  supervised  the 
installation  and  tests  at  the  Lafayette  station. 

Few  advances  in  modern  science  have  more  sig- 
nificance, or  more  fascination,  than  this  annihilation 
of  distance  by  wireless  communication,  and  that  the 
West  should  be  responsible  for  this  latest  great 
achievement  is  one  more  testimony  to  the  spirit  of 
enterprise  and  accomplishment  which  has  always 
characterized  the  engineering  activity  of  this  section 
of  the  country. 
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"¥  %  XHERE  may  the  lover  of  good  books  find  timely  assistance  for  the  satisfying  of  his  wants,  is  a  ques- 
»/%/  tion  that  has  so  frequently  come  to  the  attention  of  the  editorial  offices  of  the  Journal  of  Electricity 
■  ■  that  we  have  decided  to  institute  in  San  Francisco  the  most  complete  service  of  this  nature  estab- 
lished anywhere  in  the  West.  In  the  offices  of  the  Journal  of  Electricity  are  to  be  found  unusual  facilities 
for  those  interested  to  find  the  latest  in  books  that  have  been  published  by  the  McGraw-Hill  Book  Company, 
which  comprise  over  eleven  hundred  titles  of  the  latest  and  most  authoritative  works  on  engineering  sub- 
jects. The  Journal  of  Electricity  hopes  to  make  this  service  in  the  West  one  of  far-reaching  helpfulness 
to  men  of  the  industry  throughout  this  district.  Make  known  your  wants  either  in  person  or  by  mail,  and  we 
shall  endeavor  in  every  way  possible  to  render  the  high  type  of  service  for  which  the  Journal  of  Electricity 
has  always  stood.  Do  not  only  make  use  of  this  service  yourself,  but  pass  along  to  your  friends  through- 
out the  West  the  information  that  here  they  may  find  the  assistance  they  desire  in  the  matter  of  the  latest 
in  technical,  trade,  and  engineering  books. 
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The  Airplane  in  Modern  Hydro -Electric  Practice 


BY  R.   C.   STARR 


(Exact  details  regarding  the  resources  and  characteristics  of  a  drainage  area  are  of  vital  im- 
portance in  determining  the  economic  practicability  of  certain  hydroelectric  developments.  That 
the  data  can  be  most  surely  and  efficiently  collected  through  aerial  surveys  is  proved  by  actual 
experience  here  described  by  the  construction  engineer  of  the  San  Joaquin  Light  &  Power  Cor- 
poration.    Copyright  pictures  reproduced  here  by  permission  of  U.  S.  Air  Service. — The  Editor.) 


The  useful  application  of  the  airplane  in  modern 
hydroelectric  practice  is  receiving  its  first  real  test 
in  America  at  the  present  time  in  connection  with 
the  aerial  surveys  being  made  by  the  writer  for  the 
San  Joaquin  Light  &  Power  Corporation  in  connec- 
tion with  the  Kings  River  hydroelectric  project, 
consisting  of  eleven  plants  with  a  total  capacity  of 
500,000  hp.,  for  the  complete  development  of  which 
a  construction  program 
covering  a  period  of  ten 
years  is  contemplated. 

During  the  late  war 
the  airplane  proved  its 
usefulness  in  many  ways. 
Aerial  photographs  were 
taken  by  the  thousands, 
in  some  areas  each  day, 
and  close  examination 
and  comparison  made  it 
possible  to  determine  the 
location  of  troops  and 
new  batteries.  Since  the 
end  of  the  war  the  army 
has  employed  its  aviation 
forces  in  augmenting  the 
forestry  fire  patrols  and 
in  making  aerial  surveys 
of  harbors,  fortifications, 
etc.  Some  of  the  maps 
now  completed  are  so  ac- 
curately made  that  the 
location  of  gun  mounts 
can  be  determined  within 
a  few  feet. 

Many  of  the  large 
lumber  companies  in 
America  have  adopted 
this  method  of  making 
surveys,  especially  in 
Washington,  Oregon  and 
Maine,  where  the  ordin- 
ary method  of  surveying 

and  cruising  would  be  extremely  expensive,  on 
account  of  the  very  dense  underbrush  in  these  local- 
ities. Data  on  the  density  of  the  timber  growth, 
taken  from  aerial  photographs,  is  used  in  the  location 
of. saw  mills,  logging  chutes,  etc.,  and  enlargements 
of  a  part  of  the  photographs  enable  the  lumber  man 
to  determine  the  kind  and  quality  of  timber  in  a 
certain  locality. 

As  is  well  known  by  all  engineers,  the  most 
important  factors  in  the  design  of  a  hydroelectric 
project  are  drainage  area,  precipitation  and  run-off. 
These  must  be  accurately  determined  before  the 
available  horsepower  and  the  economic  capacity  of 


The  upper  picture  shows  the  crest  of  Mount  Shasta,  and  the  lower  the 
slopes  where  the  water  runs  from  under  the  perpetual  snow  fields,  a  typical 
source  of  Western  water  power.  The  photographs,  taken  from  an  airplane 
at  an  elevation  of  11,000  ft.,  show  the  same  snow  line  from  different  angles. 


reservoir,  conduit  and  plant,  can  be  determined. 
There  is  access,  of  course,  to  all  records  of  stream 
flow  for  areas  similar  to  those  to  be  studied,  but  it 
remains  to  obtain  the  accurate  drainage  areas  and 
their  exposure  and  character  before  the  records  of 
stream  flow  and  precipitation  from  other  watersheds 
can  be  used  with  any  degree  of -accuracy. 

It  is  a  well-known  fact  that  the  precipitation  on 

different  watersheds  of 
similar  character,  adja- 
cent to  each  other,  varies 
to  a  considerable  extent, 
due  to  the  general  direc- 
tion and  velocity  of  the 
wind  currents,  and  to 
other  factors  such  as  the 
average  slope  of  the 
drainage  area,  which  af- 
fects condensation,  pre- 
cipitation and  the  run-off 
period.  For  example,  the 
precipitation  on  the  long 
flat  slope  of  the  Sierra 
Nevada  range  east  from 
Sacramento  to  Lake 
Tahoe  and  Truckee  in- 
creases until  an  elevation 
of  approximately  6000  ft. 
is  reached;  above  that 
there  is  a  decreasing 
amount  of  precipitation 
to  the  divide.  That  this 
condition  does  not  exist, 
however,  on  the  drainage 
areas  of  the  San  Joaquin 
River  in  the  San  Joaquin 
Valley  is  shown  by  pre- 
cipitation records  at  the 
Kerckhoff  plant.  Crane 
Valley  and  Huntington 
Lake,  on  the  San  Joaquin 
River;  and  at  Trimmer, 
Balch  Camp  and  Lake  Wishon,  on  the  North  Fork 
of  the  Kings  River. 

Other  important  factors  in  run-off  are  the  char- 
acter of  timber  growth,  amount  of  smaller  vegeta- 
tion and  depth  of  soil  obtaining  on  a  drainage  area, 
and  the  percentage  of  total  area  exposed  to  the  sun's 
rays.  The  areas  above  11,000  ft.  on  the  Sierra  Nevada 


WIRELESS  TELEGRAPHY  was  invented 
by  Marconi  in  1900,  but  wire  is  still 
used  for  clothes  lines.  If  you  have  any 
to  sell, 
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An   airplane   picture   of   Alturas,    California.      The   accurate   and   detailed  view  of  a  "wide  area  obtainable   in   an   air  photoprraph   makes  the   aii^plane 

an    unequaled    mediuun    for    collecting    topographical    data    with    ease   and    dispatch. 


ranges,  not  reached  by  the  afternoon  sun,  always 
maintain  the  late  summer  flow  best,  and  ranges  with 
southern  exposures  always  have  early  run-offs.  A 
watershed  combining  these  two  conditions,  as  does 
the  Kings  River  drainage  area,  provides  a  long  run- 
off period. 

Special  Accuracy  of  Air  Survey 

To  obtain  the  average  per  cent  of  di^ainage  area 
covered  by  vegetable  growth  and  timbered  area  in 
any  other  way  than  by  airplane  would  be  very  ex- 
pensive and  a  mere  approximation.  A  mosaic  map 
made  from  aerial  photographs  will  show  in  detail 
the  exact  amount  of  a  di'ainage  area  covered  by 
timber  growth. 

In  studying  large  projects,  such  as  the  Kings 
River  project  of  the  San  Joaquin  Light  &  Power  Cor- 
poration, the  proposed  developments  of  the  South- 
ern California  Edison  Company  on  the  San  Joaquin 
River,  and  other  projects,  field  surveys  must  of 
course  first  be  made  to  check  the  government  quad- 
rangles as  to  the  accuracy  of  the  elevations  in  the 
beds  of  the  streams.  It  is  a  well-known  fact  that 
while  the  government  quadrangles  are  a  very  good 
guide,  elevations,  especially  in  the  bottom  of  streams, 
are  not  exact.  The  United  States  Geological  Survey, 
in  making  the  quadrangles,  obtains  accurate  eleva- 
tions at  triangulation  points,  and  uses  stadia  in  ob- 
taining stream  elevations,  etc. 

On  account  of  the  length  of  time  which  would  be 
required  to  make  completely  accurate  surveys  and 
topographical  maps  of  sections  covered  by  a  quad- 
rangle, drainage  areas  and  contours  shown  are  only 
more  or  less  accurate. 

Studying  Details  of  a  Drainage  Area 

The  most  important  part  of  the  drainage  area 
is  that  near  the  summit,  especially  on  account  of  the 
fact  that  at  this  point  in  the  Sierra  Nevada  range 
are  to  be  found  many  small  glacial  lakes.  With  espe- 
cial reference  to  the  North  Fork  of  the  Kings  River 
drainage  area,  where  a  field  reconnaissance  has  re- 
cently been  made,  there  are  to  be  found  dozens  of 


such  lakes  at  elevations  from  10,000  to  12,000  ft.,  i 
where  very  cheap  storage  reservoirs  can  be  made  byj 
driving  tunnels  or  making  open  cuts  through  the] 
granite  barrier  forming  the  rim  of  the  lakes,  and! 
building  dams  10  ft.  to  20  ft.  in  height  at  suchj 
points.  These  reservoirs  can  be  developed  for  from] 
$10.00  to  $25.00  per  acre-foot. 

The  most  economical  capacity  for  which  thesej 
reservoirs  should  be  developed  is  absolutely  depend- 
ent upon  the  drainage  area,  and  the  only  method  byj 
which  this  drainage  area  can  be  accui'ately  and  eco- 
nomically surveyed  is  by  the  "aerial  picture"  method,) 
as  it  would  be  impractical  to  attempt  a  ground  sur- 
vey on  account  of  the  enormous  expense.    The  use  of  J 
the  airplane  also  prevents  the  possibility  of  somel 
mountain  reservoir  sites  being  overlooked  on  account! 
of  their  distance  from  any  trail  and  the  time  required! 
to  cover    the    entire    drainage    area    on  foot  and| 
horseback. 

For  the  foregoing  reasons  the  writer  has  re-i 
cently  devoted  considerable    time    to    the  study  of^ 
methods  employed  by  the  War  Department  in  France 
and  in  this  country  in  making  aerial  surveys  of  forti- 
fications and  other  government  projects. 

Aerial  Surveys  of  Kerckhoff  and  Kings  River 
Projects 

As  a  preliminary  test  of  the  methods  employed 
by  the  government,  an  aerial  survey  was  made  of 
the  Kerckhoff  project  on  September  25.  The  aerial 
survey  was  entirely  successful  and  checked  favorably 
with  actual  ground  surveys,  and  a  similar  survey  of 
the  entire  Kings  River  projects,  including  a  drainage 
area  of  200  square  miles,  is  being  completed  at  the 
present  time.  The  base  of  these  surveys  is  Forkner 
Field,  Fresno.  A  Varney  Lincoln-Standard  plane 
with  a  150-hp.  Hispano-Suiza  motor  belonging  to  the 
writer  is  being  used.  A  special  aerial  camera  belong- 
ing to  the  War  Department,  known  as  the  G.  E.  M., 
manufactured  by  the  Eastman  Kodak  Company, 
mounted  on  a  special  tripod  in  the  cockpit,  is  being 
used  for  the  photographs.  Lieut.  F.  T.  Honsinger, 
of  the  Ninth  Corps  Area  Air  Service,  is  piloting  the 
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plane,  and  R.  L.  Bryant,  assistant  engineer,  construc- 
tion department,  San  Joaquin  Light  &  Power  Cor- 
poration, is  official  photographer.  Mr.  Bryant  had 
charge  of  the  original  field  triangulation  surveys  of 
this  project,  reporting  to  Wm.  H.  Becker,  resident 
engineer  on  the  Kings  River  project. 

On  account  of  the  high  elevations  from  which 
these  photographs  are  being  taken,  special  high 
gravity  aviation  gas  is  being  used. 

Major  H.  H.  Arnold,  in  charge  of  the  Air  Serv- 
ice, Ninth  Corps  Area,  with  headquarters  at  San 
Francisco,  also  Captain  A.  D.  Smith,  Lieut.  H.  A. 
Halverson,  Lieut.  J.  R.  Morgan,  Lieut.  Miller  and 
Sgt.  Russell,  all  of  the  Air  Service,  have  been  of 
great  assistance  to  the  writer  in  connection  with 
the  study  of  this  problem  and  in  connection  with 
the  aerial  surveys  which  have  been  made  by  the  San 
Joaquin  Light  &  Power  Corporation. 

Methods  Employed  in  Making  Air  Surveys 

Before  an  air  survey  of  a  drainage  area  is  made 
it  is  necessary  to  lay  out  the  aerial  work  to  be  done 
on  a  map  of  the  area  to  be  surveyed.  All  flying  is 
done  by  compass  and  from  certain  fixed  points,  the 
distances  between  which  are  determined  by  the  ele- 
vation from  which  the  photographs  are  to  be  taken, 
so  that  photographs  will  lap  slightly  on  all  sides.  A 
certain  amount  of  field  work  must  first  be  done  in 
establishing  triangulation  points,  which  can  be 
picked  up  from  the  air.  These  serve  as  a  basis  for 
laying  out  the  "mosaic,"  which  is  made  by  piecing 
together  the  photographs  taken  from  the  air. 

It  is  readily  seen  that  in  order  to  obtain  an  exact 
scale  map  by  aerial  photography  it  is  necessary  to 
fly  different  sections  at  different  heights.  For  this 
reason,  the  area  to  be  photographed  is  divided  into 
sections,  and  areas  from  1,000  to  5,000  ft.  in  height 
are  flown  at  a  height  of  10,000  ft.;  sections  from 
5,000  to  8,000  ft.  in  height  are  flown  at  13,000  ft. ; 
sections  from  8,000  to  10,000  ft.  are  flovm  from  a 
height  of  15,000  ft.,  etc. 

In  taking  the  photogi'aphs  the  first  thing  to  be 
established  is  a  base  from  which  to  fly  a  given  area. 
The  elevations  at  which  photographs  are  taken  are 
recorded  by  altimeters  located  in  the  plane.  Levels 
are  used  on  the  camera  to  see  that  it  is  taking  the 
photographs  in  a  vertical  plane,  and  a  drift  set  is 
used  to  determine  the  amount  of  drift,  so  that  the 
camera  can  be  set  at  a  slight  angle  with  the  plane, 
to  allow  for  the  drift  of  the  plane  during  the  flight. 

Aerial  photography  requires  the  services  of  two 
men — ^pilot  and  photographer,  and  it  is  very  essential 
that  communication  between  the  two  be  possible  at 
all  times.  This  is  accomplished  by  the  use  of  a  small 
tube  connecting  the  two.  It  is  necessary  for  the  pilot 
to  level  his  plane  whenever  the  camera  man  is  tak- 
ing a  picture. 

The  work  which  requires  most  time  is  the  devel- 
opment, enlarging  and  fitting  together  of  the  various 
prints,  as  it  is  necessary  to  enlarge  some  photo- 
graphs to  fit  others,  so  that  they  may  all  be  made 
on  the  same  scale.  The  great  value  of  such  a  map 
when  completed  lies  in  the  accuracy  with  which  all 
prominent  features  can  be  picked  out,  and  the  fact 


that  any  portion  of  the  map  can  be  enlarged  to  any 
scale  to  obtain  detail. 

After  the  map  is  made,  by  comparing  the  same 
with  the  quadi-angle  elevations,  contours  can  be 
sketched  with  great  accuracy,  and  the  actual  lengths 
of  proposed  schemes  for  tunnels,  conduits,  etc.,  can 
be  obtained  with  much  greater  accuracy  than  in  any 
other  way,  without  making  complete  gi'ound  surveys. 
Preliminary  studies  of  possible  schemes  of  develop- 
ment can  then  be  made  before  complete  gi'ound  sur- 
veys are  made  from  the  preliminary  layout  on  paper 
location. 

Aerial  Railroad  Surveys 

The  same  general  scheme  can  be  followed  in 
making  a  reconnaissance  and  preliminary  paper  loca- 


Airplane  view  on  Fleming  Creek,  elevation  9,800  ft.,  showing  one  of  the 
many  mountain  lakes  in  this  country  and  the  typical  drainage  area. 
Fleming  Creek  is  a  tributary  of  the  North  Fork  of  Kings  River,  and  its 
development  forms  part  of  the  great  500,000-hp.  project  of  the  San  Joaquin 
Light  &  Power  Corporation,  in  connection  with  which  the  airplane  has 
already  been  used  to  a  considerable  extent. 

tion  for  a  proposed  railroad  or  highway.  Thousands 
of  dollars  are  spent  usually  in  determining  the  best 
and  cheapest  route,  and  a  locating  engineer  always 
feels  that  perhaps  somewhere  there  is  a  pass  which 
he  knows  nothing  of,  as  hours  and  hours  of  walking 
and  horseback  riding  are  necessary  to  reach  every 
possible  location.  A  preliminary  reconnaissance  by 
airplane,  and  later  aerial  photographs  and  studies  of 
the  government  quadrangles  where  obtainable,  make 
an  error  of  this  kind  almost  impossible,  and  the 
wi-iter  believes  future  railroad  preliminary  surveys 
will  largely  be  made  by  airplane. 

The  writer  wishes  at  this  time  to  thank  the 
management  of  the  San  Joaquin  Light  &  Power  Cor- 
poration for  their  support  in  undertaking  the  "aerial" 
method  of  mountain  surveys,  as  it  always  requires 
courage  to  be  the  first  to  put  theory  into  practice. 
The  results  obtained,  however,  have  proven  beyond 
doubt  the  value  of  these  surveys  for  preliminary 
studies  of  laige  hydioelectnc  piojects. 


TELEPHONES  were  invented  by  Bell  in 
1876.  Don't  swear  when  the  number 
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In  the  inspection  of  drainage  areas,  the  investigation  of  snowfall  conditions,  the  mapiiine  of  precipitous  regions,  and  the  speedy  transportation  of 
men  and  supplies,  the  airplane  bids  fair  to  become  an  important  factor  in  hydroelectric  development  in  the  West.  This  vievp,  reproduced  by 
courtesy  of  the  Photographic   Section  of  the  U.   S.   Air  Service,   shows  the   upper   drainage   on    the   west    fork    of    Kings   River. 

Airplane  Costs  in  Hydro-Electric  Work 

BY    ERNEST    W.    DICHMAN 

(Economies  in  hydroelectric  construction  work  will  mean  much  to  the  West  in  carrying  out  its 
tremendous  power  program  of  the  next  ten  years.  That  the  use  of  airplanes  in  this  work 
can  be  not  a  visionary  impossibility,  but  a  practical  business  venture,  in  safety,  reliability, 
speed  and  lowered  costs,  is  brought  out  in  the  following  article  by  the"  chief  of  Structures  and 
Aerodynamics  Branch  of  the  Engineering  Division  of  the  U.  S.  Air  Service. — The  Editor.) 


In  1909  when  Orville  and  Wilbur  Wright  first 
made  a  successful  attempt  at  flight  in  a  heavier  than 
air  machine,  the  airplane  was  looked  upon  as  an 
interesting  invention  and  few  people  beyond  the 
most  visionary  predicted  that  it  would  serve  any 
useful  purpose  or  even  be  more  than  a  mere  curiosity. 

Under  circumstances  such  as  these  it  is  not  sur- 
prising that  the  development  of  the  airplane  pro- 
gressed rather  slowly  until  the  beginning  of  the  war 
in  1914.  Not  long  after  the  commencement  of  hos- 
tilities the  airplane  proved  its  value  as  an  aid  to 
military  operations;  first  for  purposes  of  scouting 
and  artillery  observation,  later  for  bombing,  and 
finally  in  the  development  of  the  single-seater  fighter 
as  a  combatant  arm  of  the  service. 

The  rapid  development  of  the  airplane  produced 
a  wealth  of  technical  information  unparalleled  in  the 
history  of  any  science,  and  it  can  be  said  without 
exaggeration  that  during  the  war  the  science  of 
aeronautics  made  a  stride  equivalent  to  fifty  years 
of  peace  time  development. 

Consideration  of  Commercial  Possibilities 

The  post-war  period,  while  not  furnishing  so 
great  a  stimulus  to  airplane  development  as  war  con- 
ditions made  possible,  permitted  the  airplane  to 
develop  in  a  firmer  and  more  stable  manner.  Quite 
naturally  its  commercial  possibilities  were  consid- 
ered, and  as  a  result  we  have  the  London-to-Paris 
aerial  transport  service,  the  aerial  mail,  and  a  large 
number  of  smaller  transportation  projects.  The 
peace  time  uses  to  which  airplanes  may  be  put  are 
many  and  varied,  but  in  any  event,  whether  they  be 
used  for  transportation  of  people  or  materials,  for 


advertising,  mapping,  photography,  forest  patrol,  or 
merely  for  pleasure  and  sport,  the  problem  in  its 
final  analysis  is  one  of  costs  in  proportion  to  service 
rendered, — initial  cost  and  costs  of  operation  and 
maintenance.  In  order  to  prove  itself  a  sound  invest- 
ment any  plan  for  the  use  of  airplanes  must  earn  a 
substantial  income  or  else  perform  some  function 
more  efficiently  and  economically  than  existing 
methods  permit. 

Adaptability  of  Airplanes  to  Mountain 
Construction  Work 

A  plan  for  the  use  of  airplanes  which  should  be 
of  particular  interest  to  engineers  of  the  Pacific  Coast 
generally  is  its  employment  as  a  carrier  of  men  and 
material  in  connection  with  construction  work  in  the 
mountains.  This  applies  equally  well  to  mines,  hydro- 
electric developments,  or  the  construction  of  water 
supply  systems.  Often  the  construction  camp  is  but 
a  few  miles  distant  from  the  nearest  railroad  station, 
yet  because  of  the  character  of  the  terrain  the  haul 
is  a  long  and  consequently  expensive  one.  The  air- 
plane can  here  be  used  to  transport  men  and  ma- 
terial, often  eliminating  the  necessity  for  building 
a  road;  or  used  as  an  adjunct  to  motor  haul,  may 
keep  the  construction  camp  supplied  during  seasons 
when  roads  are  impassable.  The  airplane  is  also 
exceptionally  well  adapted  to  the  rapid  transport  of 
officials  from  the  main  office,  or  of  small  but  vital 
pieces  of  machinery  from  the  factory  in  cases  of 
emergency  to  any  power  house,  substation,  or  con- 
struction camp.  The  distances  in  such  cases  often 
run  into  hundreds  of  miles,  and  the  time  consumed 
in  transit  would  be  reduced  from  days  to  hours. 
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Factors  in  the  Success  of  Aerial  Transportation 

Let  us  first  examine  the  necessai-y  characteris- 
tics for  a  successful  aerial  transport  system.  Listed 
in  order  of  their  importance  they  are  as  follows: 

I.  Safety 

II.  Reliability 

III.  Speed 

IV.  Costs  in  proportion  to  service  rendered. 

L  Safety  in  Flight  — 

In  time  of  peace  safety  in  flight  is  undoubtedly 
the  most  important  consideration.  No  one  would  be 
justified  in  taking  unwarranted  risks  with  human 
life  to  secure  gi-eater  speed  or  lower  costs  of  opera- 
tion. Unfortunately  there  exists  in  the  mind  of  the 
uninitiated  a  firm  impression  that  flying  is  a  very 
hazardous  occupation  and  for  that  reason  many  peo- 
ple are  timid  about  making  a  flight.  In  this  connec- 
tion an  article  quoted  below  from  the  Boston 
Transcript  of  December  11,  1919,  serves  to  refute 
the  popular  impression  on  the  danger  of  flying  as  a 
commercial  proposition. 

"British  Register  21,000  Aerial  Trips  in  Six  Months  with  Only 
Two  Fatal  Accidents.    None  of  52,000  Passengers  Killed. 

"London,  December  11. — Statistics  of  the  safety  of  civil 
aviation  are  given  in  a  synopsis  published  by  the  Air  Min- 
istry of  progress  between  May  1  and  Oct.  31.  The  figures 
(approximate  only)  are  as  follows: 

Number    of    flights 21,000 

Number    of   passengers. 52,000 

Mileage    303,000 

Accidents   13 

Fatal    accidents   _ 2 

"Both  the  fatal  accidents  happened  to  pilots.  Six  pilots 
and  ten  passengers  were  injured,  or  one  passenger  injured 
for  every  5,200  carried." 

Statistics  on  file  with  the  Air  Service  show  that 
less  than  5  per  cent  of  all  accidents  which  do  occur 
are  due  to  defects  of  the  airplane  structure,  and  the 
remaining  over  95  per  cent  of  accidents  are  due  to 
the  pilot's  carelessness  or  poor  judgment.  Safety 
in  flight  is  really  measured  by  the  pilot's  ability,  and 
a  careless  pilot,  as  a  careless  chauffeur  or  locomotive 
engineer,  can  endanger  the  lives  of  his  passengers. 
It  will  not  be  possible  to  digress  in  order  to  explain 
what  constitutes  a  first-class  pilot.  Sufficient  to 
state  that  it  requires  a  long  training  combined  with 
natural  common  sense,  and  a  lack  of  any  desire  to 
play  the  fool.  During  the  war  a  great  number  of 
excellent  pilots  were  produced. 

II.  Reliability  — 

Reliability  of  a  service  such  as  proposed  would 
be  measured  by  its  ability  to  run  on  scheduled  time 
in  spite  of  severe  weather  or  other  causes  for  delay. 
The  most  important  factors  contributing  to  the 
reliability  of  an  aerial  transport  service  are  the  abil- 
ity of  the  engineering  force  properly  to  maintain  the 
airplanes  and  engines  and  keep  thm  in  perfect  con- 
dition ;  the  kind  of  weather  encountered  in  the  teni- 
tory  to  be  served,  and  the  ability  of  the  pilot  to  use 
his  engines  as  advantageously  as  possible  and  not  to 
abuse  them. 

An  indication  of  the  extent  to  which  aii^plane 
operation  can  be  relied  upon  may  be  obtained  from 
the  records  of  the  aerial  mail  service  between  New 
York  and  Washington  for  the  fiscal  year  July  1,  1918, 
to  July  1,  1919,  given  below: 


Total  number  of  trips  possible 1,435 

Total  number  of  trips  attempted 1,387 

Number  of  trips    defaulted 47 

Number  of  trips  in  foe 511 

Number  of  trips    in    clear 918 

Total   number  of  miles  traveled 160,066 

Per   cent  of   performance 93.81% 

Number  of  forced  landings  due  to  motor  trouble 36 

Number  of  forced   landings    due   to   weather 33 

A  per  cent  of  performance  varying  from  83% 
in  the  winter  months  to  95%  in  the  spring  and  99% 
in  the  summer  and  fall,  giving  an  average  of  94% 
for  the  year,  is  a  very  encouraging  figure.  Especially 
so  as  the  climate  along  the  Atlantic  coast  is  very 
severe  with  extensive  ranges  of  temperature  for 
summer  and  winter.  With  mild  winters  such  as  are 
common  in  California  it  is  certain  that  the  figure  of 
80%  for  the  winter  months  would  be  considerably 
bettered. 

IIL   Speed  — 

Speed  of  course  is  the  big  advantage  of  aerial 
transport.  In  addition  to  a  flying  speed  of  from  100 
to  125  miles  per  horn'  characteristic  of  our  latest 
machines,  it  is  possible  to  steer  a  direct  course  for 
the  objective  instead  of  having  to  take  a  circuitous 
route  and  follow  the  contour  of  the  teiTain  as  in 
the  case  of  railway  or  automobile.  This  last  point  is 
an  important  one  in  the  consideration  of  the  use  of 
the  aii^plane  as  an  aid  to  hydi'o-electric  construction. 
To  illustrate  let  us  say,  for  example,  that  the  camp 
is  twenty  miles  distant  from  the  nearest  railroad  by 
air  line  and  at  an  increase  of  elevation  of  4,000  feet. 
Assume  the  haul  by  road  is  forty  miles,  which  being 
twice  the  air  line  distance  is  a  fair  estimation.  Under 
circumstances  such  as  these  a  motor  truck  would 
make  the  round  trip  in  two  days,  while  mules  would 
require  at  least  four  days  for  the  round  trip.  For  an 
ail-plane  with  a  speed  of  90  miles  per  hour,  one  hour 
would  be  sufficient  time  for  the  round  trip  and  in- 
clude one-half  an  horn-  for  loading  and  unloading. 
On  the  assumption  of  an  eight-hour  day  this  means 
that  the  airplane  is  sixteen  times  as  fast  as  motor 
trucks  and  thirty-two  times  as  fast  as  mules. 

IV.  Costs  in  Proportion  to  Service  Rendered  — 

Let  us  now  turn  our  attention  to  the  important 
subject  of  the  cost  of  such  a  system.  Of  course,  no 
detailed  statement  of  costs  can  be  made  until  we 
know  the  particular  conditions  under  which  such  an 
aerial  transport  system  is  to  operate.  These  par- 
ticular conditions  are  listed  below: 

1.  The  length  of  the  air  haul  which  would  be  equiv- 
alent to  the  air  line  distance  between  the  two  points. 

2.  The  difference  in  elevation  between  the  two  points. 

3.  Approximately  the  total  amount  of  material  to  be 
hauled,  and  the  character  of  this  material — ^namely,  bulky 
or  compact. 

4.  The  availability  of  landing  fields  at  both  station  and 
camp,  and  the  character  of  the  intervening  countiy. 

5.  The  weather  conditions  encountered  in  the  territory 
to  be  served 
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Upon  a  study  of  the  above  conditions  the  fol- 
lowing points  can  be  tentatively  decided: 

1.  The  size  and  type  of  airplanes. 

2.  The  number  of  airplanes. 

3.  The  number  of  trips  per  day  and  the  schedules. 

4.  The  load  to  be  carried  per  trip. 

Costs  may  then  be  divided  into  initial  cost, 
maintenance  cost,  and  depreciation. 

Initial  costs  include: 

1.  Purchase  of  airplanes. 

2.  Preparation  of  landing  fields. 

3.  Erection  of  hangars  and  machine  shops. 

Maintenance  costs  include: 
1.  Maintenance  of  airplanes. 
^  2.  Maintenance  of  landing  fields. 

3.  Maintenance  of  hangars  and  machine  shops. 

4.  Salaries  of  pilots  and  mechanics. 

Depreciation  includes: 

1.  Depreciation  of  airplanes. 

2.  Depreciation  of  hangars  and  machine  shops. 

A  study  of  the  above  costs  for  any  particular 
set  of  conditions  permits  us  to  predict  with  consid- 
erable accuracy  the  cost  per  ton  and  hence  the  cost 
per  ton  mile  of  transporting  material  from  railroad 
to  camp. 

Referring  to  our  previous  example,  where  a 
twenty-mile  air  haul  was  equivalent  to  a  forty-mile 
road  haul,  it  was  shown  that  an  airplane  was  sixteen 
times  as  fast  as  a  motor  truck  and  thirty-two  times 
as  fast  as  mules.  This  means  that  an  airplane  capa- 
ble of  carrying  3000  pounds  load  could  take  the  place 
of  five  5-ton  trucks  or  of  sixteen  3-ton  wagons  each 
drawn  by  four  mules.  Allowing  one  pilot  for  each 
aii'plane  each  pilot  would  take  the  place  of  five  chauf- 
feurs or  sixteen  teamsters. 

The  cost  of  constructing  and  maintaining  a  road 
from  station  to  camp  is  an  exceedingly  large  item. 
With  aerial  transportation  in  place  of  this  expense 
there  would  be  the  preparation  of  two  landing  fields 
which  often  would  not  require  a  day's  work  to  be 
suitable  for  their  purpose. 

In  order  that  the  economies  to  be  effected  by 
employing  aerial  transport  may  be  definitely  brought 
out,  a  direct  comparison  has  been  made  between  the 
costs  of  hauling  by  motor  in  connection  with  con- 
struction work  in  the  mountains  and  these  same  costs 
had  aerial  transport  been  employed. 

Costs  of  Motor  Transportation 

In  1917  the  cost  of  motor  hauling  on  mountain 
roads  ran  about  35  cents  per  ton  mile,  exclusive  of 
the  cost  of  road  construction  and  maintenance,  so 
that  it  is  safe  to  assume  that  present  day  costs  would 
be  approximately  50  cents  per  ton  mile.  The  cost  of 
mountain  road  construction  is  about  $15,000  per  mile 
and  maintenance  $500  per  mile  per  year. 

Now  let  us  apply  these  figures  in  the  case  of  a 
construction  project  in  which  the  following  condi- 
tions exist: 

The  air  line  distance  between  the  nearest  railroad  and 
the  construction  camp  is  20  miles. 

The  construction  camp  is  at  an  elevation  of  4,000  feet 
above  the  railroad. 

The  road  connecting  railroad  and  camp  is  40  miles. 

The  project  is  the  construction  of  a  dam,  so  the  material 
to  be  transported  would  be  mostly  cement. 

The  total  amount  of  material  to  be  transported  is  15,000 
tons. 


The  duration  of  the  job  will  be  approximately  two  years. 

The  ground  at  the  reservoir  site  will  have  to  be  cleared 
anyway,  so  the  expense  of  a  landing  field  at  this  end  need 
not  be  charged  to  the  aerial  transport. 

The  landing  field  at  the  station  could  be  prepared  for 
less  than  $1,000. 

The  weather  in  the  winter  is  rainy,  rendering  the  roads 
impassable  for  three  months. 

The  cost  of  hauling  by  motor  would  be  as  fol- 
lows: 

Road  construction,  40  miles  @  $15,000  per  mile $600,000 

Road  maintenance,   2   years,    40   miles   @    $600   per  mile 

per  year  _ 40,000 

Total  cost  of  road  over  two  years _ $640,000 

Direct   operating    costs    of   hauling    15,000   tons   over    40 

miles  @   60c.   per  ton  mile _ ,  300,000 

Total   cost  of  hauling,   including  cost  of  road 940,000 

NOTE. — The  depreciation  and  repair  of  trucks,  and  salaries  for 
chauffeurs  and  mechanics  are  all  included  in  the  figure  of  50c.  per  ton  mile. 

The  road  would  of  course  have  no  salvage  value 
so  that  no  rebate  could  be  obtained  from  that  source, 
and  therefore  the  net  cost  of  hauling  15,000  tons  of 
material  in  two  years  by  motor  from  the  railroad  to 
the  construction  camp,  20  miles  distant  by  air  line 
and  at  an  increase  of  elevation  of  4,000  feet,  entail- 
ing a  road  haul  of  40  miles,  is  $940,000.00,  or  $1.57 
per  ton  mile. 

Let  us  now  investigate  the  cost  of  hauling  this 
material  by  aii-plane. 

Aerial  Transport  Service  Cost  Data 

For  this  service  we  should  use  two  bi-motored 
ail-planes  patterned  after  the  bombing  airplanes  in 
use  during  the  recent  war,  but  modified  by  using  a 
high  lift  rather  than  high  speed  wing  section,  and 
possibly  slightly  increasing  the  area  of  the  wings  so 
that  each  machine  would  be  capable  of  carrying  3,000 
pounds  of  useful  load. 

The  power  plant  of  each  machine  would  consist 
of  two  Liberty  12  engines  each  delivering  400  hp. 
at  1700  r.p.m.,  but  ordinarily  operated  throttled  to 
310  hp.  and  1600  r.p.m.  The  average  speed  under 
these  latter  conditions  will  be  90  miles  per  hour. 

Fuel  capacity  can  be  limited  to  one  hour  as  the 
round  trip  can  be  accomplished  in  less  than  half  that 
time.    AiiT)lanes  will  be  fueled  after  each  round  trip. 

Each  airplane  will  make  8  round  trips  a  day.  As 
the  air  haul  is  only  20  miles  this  will  allow  one 
V2-hour  per  trip  for  loading  and  unloading. 

Each  airplane  will  then  be  actually  in  the  air 
less  than  4  hours  per  day  so  that  during  one  year 
of  813  days  it  will  have  flown  1,252  hours,  after 
which  it  will  be  salvaged  for  25%  of  its  initial  cost. 
This  figure  is  pui-posely  plsfced  extremely  low,  as  to 
keep  each  machine  in  the  air  1,252  hours  will  require 
20%  of  the  original  cost  expended  in  replacement 
parts.  ' 

During  one  year's  operation  two  sets  of  engines 
will  be  used  and  salvaged.  The  total  running  life  of 
each  engine  will  then  be  626  hours.  The  salvage 
value  of  each  engine  will  be  50%.  During  the  life 
of  each  engine  it  will  be  completely  overhauled  six 
times  and  at  each  overhauling  10%  of  its  original 
cost  will  be  expended  in  replacement  parts. 

A  Liberty  12  engine  consumes  approximately  26 
gallons  of  gasoline  per  hour  when  delivering  310  hp. 
at  1600  r.p.m.,  so  that  two  bi-motored  airplanes 
actually  in  the  air  four  hours  each  day  will  consume 
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during  a  year  of  313  days  130,208  gallons  of  gasoline. 
Allowing  approximately  20,000  gallons  per  year  for 
taxying,  testing  spare  motors  and  wastage,  the  total 
gasoline  consumption  will  be  150,000  gallons  per  year. 

Oil  consumption  is  less  than  one  gallon  per 
engine  per  hour,  so  that  the  total  oil  consumption 
would  be  5,000  gallons  per  year. 

A  hangar  and  machine  shop  for  the  care  of  the 
air  planes  will  be  erected  at  the  railroad  landing  field 
only.  This  need  be  nothing  more  than  a  board  and 
batten  building  where  the  initial  cost  is  low  but  the 
salvage  value  is  only  20%  of  the  original  cost. 

Three  pilots  will  be  sufficient  to  supply  the  neces- 
sary reserve  in  case  of  illness  or  relief  in  order  to 
operate  10  or  even  12  hours  per  day  in  case  of 
emergency. 

Total  amount  of  material  transported:  As  each 
airplane  carries  a  load  of  3,000  pounds  8  times  daily, 
the  total  amount  of  material  hauled  would  be — 

2  airplanes  8  trips  each,  3,000  lb.  per  trip,  or  24  tons  per  day. 

Working  313  days  per  year  the  yearly  haul 
would  be  7,500  tons,  and  in  a  two-year  period  15,000 
tons  of  material  will  have  been  delivered. 


CAPITAL   INVESTED   AND   EXPENSES 
Property   Investment: 

Preparation  of  landing  fields $  1,000 

Hangar  and  repair  shop   (for  two  airplanes) 12,000 

Machine  tool  and  hangar  equipment 8,000 

Office   equipment    500 

Gasoline   tank    equipment 3,000 

Total    property    investment $24,500 

Transportation  Equipment  Per  Year: 

2  airplanes  @  $40,000  each $  80,000 

8  engines   @   $4,000   each 32,000 

Airplane  spares,  20%  of  airplanes 16,000 

Engine   spares,    60%    of   engines „ 19,200 

Material   10,000 

Total   transportation  equip*ment,  per  year, $157,200 

Over  two-year  period $214,400 

Direct  Operating  Costs  Per  Year; 

Gasoline,  150,000  gals.   @   30c.  per  gal $  45,000 

Oil,   5,000   gals.    @    75c.   per  gal 3,760 

Total    annual   fuel    cost $  48,750 

Over  two-year  period   $  97,500 

ANNUAL  SALARIES  FOE  PERSONNEL 

1  Superintendent    of    transportation $  6,000 

3  Pilots    at    $5,000    each 15,000 

1  Shop  foreman  4,000 

2  Rigging   mechanics     at  $2400  each 4,800 

2  Rigger's    helpers          at  $1800  each 3,600 

3  Engine    mechanics      at  $2400  each 7,200 

4  Mechanic's    helpers     at  $1800  each 7,200 

2  Machinists                     at  $2400  each 4,800 

2  Machinist's    helpers    at  $1800  each..._ 3,600 

1  Clerk    and   stenographer 1,800 

Total  annual  pay  i-oll $58,000 

Over  two-year  period    $116,000 

OVERHEAD 

Rent  and  upkeep  of  landing  field $  1,200 

Upkeep    of  buildings    1,800 

Heat,   light   and  power. 1,200 

Insurance  on   buildings   and   equipment 600 

Office    supplies 600 

Total    annual    overhead $5,400 

Over  two-year  period  $10,800 

NOTE — Depreciation  considered  in  determining  salvage  value. 

ANNUAL    COST   OF   OPERATION 

Transportation    equipment    _ $157,200 

Gas  and  oil  48,750 

Salaries  68.000 

Overhead   5,400 

Reserve  for  unforeseen  expenses 10,000 

Annual   operating  expense $279,360 

Over  two-year   period   $558,700 


INITIAL  INVESTMENT    REQUIRED 

Property    investment    $  24.500 

Transportation    equipment    157,200 

Monthly  working  capital:     Fuel   and  oil    (approx.) 4,100 

Salaries  (approx.) 5,000 

Overhead  (approx.) 6,000 

Total   initial    investment   $195,800 

SALVAGE    VALUES 

Hangar  and  machine  shop,   20% $  2,400 

Machine,  tool  and  hangar  equipment,  50% 4,000 

Office    equipment,    60% 300 

4    airplanes,    25%    _ ""     40,000 

16    engines,   60%   32,000 

Total   salvage  value   $78,700 

NET   COST   OF   OPERATION   OVER   TWO   YEARS 

Property    investment    $  24,600 

Operating   expense  for  two   years 658!700 

Total  cost  of  operation  for  two  years $683,200 

Salvage  values  of  buildings  and  equipment 78,700 

Net  cost  of  operation  for  two  years $604,600 

It  is  therefore  seen  that  the  cost  of  transporting 
15,000  tons  of  material  by  airplane  from  railroad  to 
construction  camp  20  miles  distant  by  air  line  is 
approximately  $505,000.  This  represents  a  saving 
of  $435,000  over  the  cost  of  performing  the  same 
task  by  motor  truck,  or  a  saving  of  $29.00  per  ton 
in  transporting  the  material  from  railroad  to  con- 
struction camp.  The  comparative  figures  are  tabu- 
lated below: 

Cost   of   transporting   15,000   tons   of   material 

40  miles  by  motor $940,000.00 

Cost   of   transporting   15,000   tons   of   material 

20  miles  by  air 505,000.00 

Saving  due  to  use  of  aerial  transport $435,000.00 

Cost  of  transporting  one  ton  of  material  from 

railroad  to  camp  by  motor $62.70 

Cost  of  transporting  one  ton  of  material  from 

railroad  to  camp  by  air. 33.70 

Saving  per  ton  due  to  use  of  aerial  transport  $29.00 

In  addition  to  the  saving  in  cost  indicated  the 
airplane  has  the  advantage  of  being  able  to  operate 
during  those  seasons  when  the  roads  are  impassable, 
keeping  the  camp  supplied  with  material  and  allow- 
ing the  construction  to  proceed.  Of  course  there  are 
certain  limitations  to  aerial  transport,  but  only  a 
study  of  the  conditions  in  each  particular  case  can 
determine  whether  or  not  the  airplane  can  advan- 
tageously be  used.  Unfortunately,  so  much  has  been 
Avritten  about  the  airplane  in  a  spectacular  vein  that 
this  phase  of  the  subject  has  in  the  past  overshad- 
owed its  more  useful  purposes.  However,  the  time 
has  come  for  engineers  to  realize  that  the  safe  and 
sane  development  of  the  airplane  is  due  to  make  it 
an  important  economic  factor  in  our  daily  life,  whose 
points  of  superiority  may  be  taken  advantage  of  by 
anyone  having  the  initiative,  energy  and  courage  to 
do  so. 
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Commercial  Possibilities  of  Aircraft  in  the  West 


BY  MAJOR  H.   H.   ARNOLD 


(The  commercial  feasibility  of  aerial  transportation  is  a  logical  sequel  to  the  successful  use 
of  the  airplane  in  such  enterprises  as  the  mail  service,  the  forest  patrol,  and  the  mapping  of 
mountainous  country  by  power  companies.  The  author  of  the  following  interesting  article  on 
the  subject  is  officer  in  charge  of  Air  Service,  Ninth  Corps  Area,  U.  S.  War  Department. — 
The  Editor.) 


The  considerations  which  determine  the  possi- 
bihties  of  utiUzing  aircraft  for  commercial  purposes 
are:  (1st)  The  work  which  can  be  done  by  aircraft 
more  efficiently;  and  (2nd)  The  availability  of  suit- 
able airplanes  for  commercial  purposes. 

In  dealing  with  the  work  which  ordinarily  would 
be  expected  to  be  done  by  aircraft  only  so  much  will 


Power  sites  and  drainage  areas  are  usually  located  in  such  isolated  or  in- 
accessible regions  that  their  mapping  or  inspection  requires  large  parties 
and  months  of  work.  Two  Western  power  companies  are  already  using 
airplanes  successfully  in  this  work,  with  great  savings  in  time,  labor  and 
expense.  The  above  view  was  taken  from  a  patrol  aii*plane  above  the 
Cascade  Mountains  in   Oregon. 

be  taken  into  consideration  as  has  already  been  at- 
tempted in  the  past  by  this  means  of  transportation. 
Such  uses  of  aircraft  as  exhibition  flights  and  hap- 
hazard jitney  service  for  passengers  looking  for 
thrills  will  be  omitted  as  they  are  probably  the  best 
known  examples  of  the  inefficient  use  of  aircraft. 

Requirements  For  Landing  Fields 

Before  aircraft  of  any  character  can  be  used 
efficiently  and  generally  in  any  locality,  landing  fields 
must  be  provided.  These  landing  fields  must  be  of 
such  a  size  as  to  permit  the  safe  landing  of  all  types 
of  aircraft.  The  size  of  these  fields  depends  directly 
upon  the  speed  of  the  ship  which  is  landing  and  the 
elevation  of  the  field  above  sea-level.  At  the  present 
time  the  majority  of  airplanes  utilized  have  a  landing 
speed  of  between  forty-five  and  sixty-five  miles  an 
hour.  This  necessitates  a  field  having  a  perfectly 
clear  run-way  in  the  direction  of  the  prevailing  wind 
of  not  less  than  twenty-five  hundi-ed  fieet.  These 
twenty-five  hundi'ed  feet  should  be  clear  of  all  obsta- 
cles over  four  or  five  feet  high  at  both  ends  for  a 
distance  of  not  less  than  a  quarter  of  a  mile.  As  the 
elevation  of  the  field  above  sea  level  increases  the 
length  of  the  field  increases  in  direct  proportion  until 
at  an  altitude  of  about  seven  thousand  feet  a  runway 
of  at  least  thirty-five  hundred  feet  is  most  desirable. 
The  great  tendency  at  this  time  is  toward  slower 
landing  speeds  for  airplanes.  With  the  slower  land- 
ing speeds  will  come  naturally  the  possibilities  of 


smaller  landing  fields.    However,  this  is  a  subject  for 
the  future  and  not  for  the  present. 

Traffic  Regulation 

In  the  development  of  the  automobile  it  soon 
became  apparent  to  all  concerned  that  in  order  to 
safeguard  the  lives  not  only  of  the  drivers  of  the 
automobiles  but  also  the  pedestrians  and  innocent 
by-standers  along  the  roads  it  was  necessary  to  pro- 
vide laws  concerning  the  use  and  abuse  of  automo- 
biles. It  is  true  that  local  conditions  in  many  cases 
dictate  the  laws  for  certain  localities,  but  there  are 
certain  general  principles  and  certain  signals  which 
should  be  applied  uniformly  to  all  automobilists  in 
all  states. 

In  the  use  of  aircraft  at  the  present  time  laws 
governing  the  use  of  airplanes  and  the  qualifications 
of  the  pilots  are  conspicuous  by  their  absence.  In  a 
few  instances  certain  cities  have  taken  upon  them- 
selves to  pass  city  ordinances,  such  as  City  Ordi- 
nance No.  620  of  the  new  series  of  the  City  of  Los 
Angeles ;  but  this  is  the  exception  which  proves  the 
rule.  It  is  obvious  to  everybody  who  thinks  at  all  on 
this  subject  that  without  laws  and  regulations  gov- 
erning the  use  of  airplanes  in  any  locality  the  num- 
ber of  accidents  will  increase  in  direct  proportion  to 
the  number  of  airplanes  in  use.  It  is  therefore  abso- 
lutely essential  that  with  a  good  landing  field  which 
is  being  used  in  any  locality  a  set  of  rules  and  regu- 
lations must  be  adopted  for  that  landing  field. 

In  order,  however,  that  there  should  be  uni- 
formity in  these  rules  and  regulations  it  is  believed 
to  be  most  desirable  that  they  be  based  on  the  gen- 
eral principles  adopted  by  the  Inter-allied  Aviation 
Committee  which  recently  met  abroad.  The  prin- 
ciples cover  the  following  subjects: 


(1) 
(2) 
(3) 

(4) 
(5) 

(6) 


When  and  under  what  conditions  trick  flying  is 
permitted; 

Heights  above  cities  at  which  flying  is  permitted 
in  order  not  to  be  dangerous  to  public  safety; 
Local  register  and  national  marks  carried  by  air- 
planes; 

Rules  concerning  lights  on  aircraft; 
Action  of  a  plane  in  coming  into  a  strange  field 
before  landing  in  daylight  and  after  dark; 
Right-of-way  between  heavier-than-air  and  lighter- 
than-air  craft. 

Safety  Statistics 

Commercial  aviation  at  the  present  time  is  in 
its  infancy.  In  England  war  restrictions  on  com- 
mercial flying  were  removed  on  May  1,  1919,  and 
from  that  date  to  January  21,  1920,  there  were 
36,000  flights  made  by  civilian  aircraft,  during  which 
time  66,000  passengers  were  carried  over  a  total 
mileage  of  619,000  miles.  The  total  casualties  during 
this  period  were  four  pilots,  one  passenger  and  one 
innocent  by-stander.  In  the  London-Paris  passenger 
service  for  the  year  ending  August  25,  out  of  1,635 
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flights  scheduled  1,444  were  actually  completed.  Only 
six  were  canceled  due  to  mechanical  defects  of  the 
airplanes  and  engines,  and  out  of  1,474  starts  made 
there  were  only  thirty  forced  landings.  This  service, 
according  to  actual  figures,  was  94%  efficient  as  far 
as  trips  made  was  concerned.  A  distance  of  323,000 
miles  was  flown  by  that  service  during  the  past  year. 
In  the  Postoffice  Department,  Aerial  Mail  Service, 
in  the  United  States  during  the  past  year  405,000 
miles  were  flown  with  a  total  of  three  deaths. 

Successful  Commercial  Ventures 

In  Germany  a  successful  commercial  line  is  being 
operated  between  Berlin  and  Frederichshafen.  By 
the  use  of  directional  radio  it  has  been  possible  for 
this  line  to  operate  daily  regardless  of  fog  and  low 
clouds  which  ordinarily  are  a  menace  to  all  aviators. 

In  the  United  States  little,  if  anything,  has  been 
done  toward  establishing  aerial  commercial  routes 
which  run  with  the  regularity  that  is  demanded  of 
other  forms  of  transportation.  There  have  been 
many  reasons  for  this.  Among  the  most  important 
of  them  are  the  almost  universal  feeling  that  travel 
by  aircraft  is  not  safe  and  cannot  give  regular  serv- 
ice; the  difficulties  encountered  in  aerial  transporta- 
tion in  stormy  weather;  the  inadaptability  for  com- 
mercial uses  of  present  type  machines  which  were 
designed  for  war  purposes,  and  the  great  tendency 
upon  the  part  of  most  of  the  pilots  now  in  commer- 
cial aviation  to  capitalize  the  desire  of  many  people 
to  get  thrills.  An  additional  reason  is  that  no  firm 
in  the  United  States  up  to  the  present  time  has  put 
sufficient  money  into  commercial  aviation  to  make  it 
possible  to  organize  a  first-class  modern,  up-to-date 
commercial  transportation  company.  However,  as 
the  horse  and  wagon  gave  way  to  the  automobile,  so, 
in  time,  the  automobile  will  give  way  to  aircraft  for 
certain  classes  of  transportation. 

The  Forest  Patrol 

It  has  been  found  from  actual  experience  that 
by  means  of  the  airplane  a  more  efficient  and  com- 
plete inspection  and  observation  can  be  made  over 
large  timbered  areas  than  is  possible  any  other  way. 
This  is  true  to  such  an  extent  that  the  aerial  forest 
patrol  has  come  to  stay.  As  an  example  of  what 
this  patrol  has  done  during  the  past  season  up  to  and 
including  September  15, 1920,  the  following  summary 
of  operations  is  quoted: 

Total  number  of  patrols  made 1,088 

Total  number  of  miles  flown 409,965 

Total  flying  time  3,5091/2  hrs. 

Total  number  fires  discovered 1,456 

During  that  time  there  were  only  thirty-seven  forced 
landings,  and  connected  with  only  one  forced  landing 
were  there  any  fatalities. 

Mapping  Isolated  Areas 

Closely  allied  with  forest  patrol  is  another  im- 
portant use  of  aircraft  —  that  of  making  aerial 
mosaics  of  isolated  areas  and  areas  for  which  at  the 
present  time  there  are  no  satisfactory  maps  avail- 
able. This  use  of  aircraft  is  a  natural  development 
from  the  mosaics  which  were  made  during  the  war 
of  areas  behind   the    enemy's  lines. 


In  order  to  prove  the  practicability  of  this 
method  of  securing  data  from  sections  of  the  country 
of  which  little  is  known,  the  Great  Western  Power 
Company  is  at  the  writing  of  this  article  utiliz- 
ing an  airplane  to  make  a  map  of  its  dam  site,  power 
plant  and  power  line  at  Almanor  Lake,  California. 
In  the  same  way  the  San  Joaquin  Light  &  Power 
Corporation  has  pui-chased  an  airplane  and  is  making 
a  mosaic  map  covering  the  entire  Kings  River  drain- 
age area.  This  country  is  so  isolated  that  in  order 
to  secure  the  same  amount  of  information  from  any 
other  source  months  of  work  by  several  mapping 
parties  would  be  required.  However,  by  the  use  of 
the  ail-plane  the  entire  area  can  be  covered  by  pho- 
tographs in  about  six  hours  flying  time. 

The  State  Forester  of  Oregon  and  the  United 
States  District  Forester  of  the  Sixth  District  are  at 
this  time  considering  the  possibilities  of  utilizing 
the  airplane  to  secure  accurate  maps  of  the  timbered 
area  of  the  entire  state  of  Oregon.  One  of  the  most 
serious  obstacles  in  fighting  fire  which  is  encountered 
in  Oregon  at  this  time  is  the  lack  of  suitable  maps  of 
the  timbered  area.  This  hinders  action  not  only  by 
causing  fires  to  be  reported  in  the  wrong  locality  but 
also  by  not  affording  the  fii-e  fighting  crew  sufficient 
information  to  go  direct  to  the  fire  in  order  to  start 
operations. 

The  Field  For  Aerial  Transportation 

When  it  is  universally  known  that  commercial 
airplanes  leave  Portland,  Oregon,  at  six  o'clock  every 
morning  and  land  in  San  Francisco  at  noon  of  the 
same  day,  and  that  this  service  is  run  regardless  of 
fogs  in  the  Willamette  Valley  in  the  north  and  San 
Francisco  Bay  in  the  south,  there  will  be  no  lack  of 
business  for  the  commercial  firms  which  have  an 
aerial  line  between  those  two  points.  In  the  same 
way  when  the  power  and  light  companies  and  private 
timber  owners,  railroad  lines  and  construction  engi- 
neers know  that  airplanes  are  available  with  camera 
attachments  which  make  it  possible  for  them  to 
secure  within  a  few  hours  information  concerning 
isolated  sections  of  the  country,  which  by  present 
methods  would  require  the  services  of  several  sur- 
veying parties  for  two  or  three  months,  there  will 
be  ample  business  for  such  commercial  aviation  com- 
panies as  are  doing  this  class  of  work. 

The  airplanes  and  accessories  are  available  at 
this  time.  There  are  plenty  of  pilots  who  are  only 
too  willing  to  engage  in  this  class  of  work,  but  the 
confidence  of  the  public  in  the  ability  of  the  airplane 
successfully  to  accomplish  its  missions,  and  the  lack 
of  public  knowledge  as  to  the  possibilities  of  the  air- 
plane, are  the  principal  drawbacks  which  have  to  be 
eliminated  before  commercial  aviation  can  be  made 
an  unqualified  success. 


PIANOS  were  invented  by  Schroeter  in  1717. 
You  can  compete  with  your  neighbor's 
daughter  with  an   electric  piano. 
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Airplanes  and  Forest  Fires 

BY  PAUL  G.   REDINGTON 

(As  a  demonstration  of  the  practical  civil  value  of  the  airplane,  the  effective  work  of  the  Air- 
plane Forest  Patrol  of  the  past  year  is  of  the  greatest  interest  to  industries  which  are  seri- 
ously considering  the  question  of  business  air  service.  The  following  article  on  the  subject  is 
by  the  District   Forester  of  the  California  District. — The  Editor.) 


HE  success  of  forestry  in 
the  Western  United  States 
hinges  largely  upon  the 
protection  of  the  timber 
resources  from  fire.  The 
National  Forests  in  Cali- 
fornia alone  have  over  one 
thousand  fires  per  year 
during  the  months  of  July, 
August  and  September. 
The  essence  of  effective 
fire  protection  is  prompt 
detection  and  quickness  of 
dispatch  and  attack  in  sup- 
pression. The  present  look- 
out system,  developed  dur- 
ing the  past  twelve  years 
within  the  National  For- 
ests, suflHices  to  cope  with 

The   airplane  proved  its   worth   not  the  sltuatioU  Under  normal 
only     in     detection     but     in     quick            ti-                  mi  *       l 

transportation    of    trained    men    toCOndltlOnS.       1  he  airplane 
the  scene  of  action.  j  „    i.   *„ ,  „««„«   ^^.-.-^ 

does  not  m  any  sense  sup- 
plant this  principal  method  of  detection,  but  merely 
supplements  and  augments  its  operation. 
Limitations  of  Lodkout  Stations 

The  primary  lookouts,  located  as  they  are  on 
commanding  eminences  within  the  forest  areas,  have 
a  general  view  of  their  field  for  twenty-four  hours 
of  the  day.  They  have,  however,  inherent  difficulties 
to  meet,  such  as  the  topographic  nature  of  the  area, 
permitting  only  a  limited  direct  visibility;  and 
secondly,  temporary  adverse  atmospheric  conditions, 
which  sometimes  preclude  the  possibility  of  any  de- 
tection. Under  such  conditions  it  is  that  the  air- 
plane can  serve  its  function  as  a  valuable  supple- 
mental agency. 

The  usual  primary  lookout,  serving  an  area  of 
200,000  acres,  may  have  a  direct  view  of  only  a  small 
portion  of  this  total,  in  which  he  can  detect  a  fire 
from  its  very  inception.  He  may  be  able  to  detect, 
on  other  portions  of  the  area,  fires  when  they  have 
reached  a  moderate  size  of  one  to  five  acres.  There 
are,  however,  still  other  portions,  particularly  in  the 
deep  canyons,  from  which  smoke  can  only  be  seen 
when  it  comes  from  a  fire  having  reached  a  point  of 
extreme  potential  danger. 

Special  Advantages  of  Airplanes 

The  ail-plane  flying  at  an  average  altitude  of 
10  to  11  thousand  feet  through  the  California  for- 
ests has  before  it  like  an  open  book,  canyon  and  hill- 
side, dense  timber  and  open  meadow.  No  matter  how 
small  the  fire,  a  keen  observer  can  note  its  full  char- 
acter without  difficulty.  This  year  a  few  fires  were 
reported  by  the  airplane  which  proved  to  be  nothing 
but  extra  large  camp  fires.  It  was  essential  to  train 
the  observers  to  recognize  the  character  of  the  smoke 
of  a  small  uncontrolled  fire. 


It  frequently  happens  that  a  haze  covers  por- 
tions of  the  National  Forests  during  certain  hours 
of  the  day  when  lookouts  at  the  elevations  can  give 
no  effective  detection.  The  airplane  observer,  on  the 
other  hand,  flying  at  higher  altitudes  can  see  through 
the  moderate  haze  with  sufficient  accuracy  to  serve 
the  purposes  of  quick  detection.  This  is  due  entirely 
to  the  difference  of  the  angles  of  incidence  of  the 
sunlight  from  the  point  of  view  of  the  airplane  ob- 
server and  the  lookout.  The  same  holds  true  for 
certain  conditions  produced  by  the  smoke  mantle 
from  a  large  fire. 

In  these  ways  the  airplane  serves  as  a  supple- 
mental detection  agency,  where  primary  lookouts  are 
unable  to  function  fully.  It  must  be  pointed  out, 
however,  that  during  the  pre-fire  season  when  only 
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The  success  of  the  forest  air  patrol  has  paved  the  way  for  the  development 
of  civil  aviation.  In  the  above  map  are  shown  the  California  forests  and 
the  air  patrol  routes  with  the  main  bases  and  sub-bases.  The  forest  patrol 
flew  409,965  miles  this  season  and  discovered  1,456  fires. 

a  limited  number  of  lookouts  have  been  placed  the 
suppression  agencies  largely  depend  upon  the  air- 
plane for  detection. 

As  pointed  out,  stationary  lookouts  give  twenty- 
four  hours'  service.  At  best  airplanes  serve  for  a 
short  specific  period  during  the  course  of  their  flight. 
It  is  for  this  reason  that  with  the  high  hazards 
existing  in  California,  dependence  on  airplanes  for 
detection,  merely  based  on  two  daily  trips  over  any 
given  point,  would  not  meet  the  needs. 
Reconnoitering  by  Airplane 

The  airplane  this  year  had  ample  opportunity  to 
demonstrate  its  use  in  connection  with  definite  mis- 
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sions  in  fire  detection  and  fire  suppression.  After  a 
severe  lightning  storm  which  covered  parts  of  North- 
ern California,  special  trips  were  made  over  the  light- 
ning zones.  Lightning  fires  have  proved  a  source  of 


The  preservation  of  the  great  timber  tracts  of  the  West  is  greatly  facili- 
tated by  the  airplane  patrols,  not  only  on  account  of  the  speed  with  which 
fires  can  be  reported  but  also  on  account  of  the  more  accurate  mapping 
of  timbered  areas  which  is  Imade  possible.  The  view  above  shows  a  fire  in 
Nez  Perce  Forest,  Idaho,  photographed  from  the  patrolling  airplane. 

great  trouble.  A  tree  having  been  struck  may 
smoulder  for  a  good  many  days  before  a  definite  col- 
umn of  smoke  of  sufficient  size  to  be  picked  up  by 
our  lookouts  will  be  emitted.  The  aii-plane  has  read- 
ily detected  such  fires. 

The  chief  special  use  of  the  aii-plane  this  year 
was  made  in  connection  with  some  large  fires  burn- 
ing in  the  northern  part  of  California. 

The  Mill  Creek  fire  in  the  Lassen  National  For- 
est was  located  in  an  extremely  inaccessible  territory 
and  covered  a  very  rugged,  broken  country,  which 
made  it  almost  impossible  for  the  Ranger  in  charge 
to  keep  in  touch  with  all  sides  of  the  fire.  It  would 
have  been  out  of  the  question  for  him  to  have  cov- 
ered the  perimeter  of  the  fire  in  less  than  a  three 
days'  hard  journey.  A  radio  station  was  set  up  at 
the  main  fire  camp  and  an  aii-plane  reconnoitered  the 
entire  fire-line  twice  daily  and  kept  the  ranger  fully 
informed  by  radio  of  the  situation.  The  patrol  work 
of  the  airplane  after  the  fire  was  under  control  saved 
a  good  many  hundi-ed  dollai's  daily  in  the  wages  of 
fire-fighters  as  patrolmen,  for  whom  supervision 
would  have  been  difficult  at  best.  The  aii-plane  was 
used  extensively  in  transporting  fire-crew  leaders 
from  various  forests  to  points  of  dire  need,  saving 
days  of  otherwise  lost  travel  time. 

Transportation  of  Trained  Forces 

The  Lassen  National  Forest  had  32  lightning 
fii'es  start  in  one  ranger  district  within  a  two-day 
period,  which  taxed  the  capacity  of  the  regular  force. 
Large  crews  of  fire-fighters  were  on  hand  but  there 
was  a  decided  lack  in  trained  forest  officers  to  handle 
the  crews.  Immediate  action  was  required.  Fortu- 
nately, the  Stanislaus  National  Forest  was  then  en- 
joying a  period  of  quiet,  when  the  "SOS"  was  re- 
ceived from  the  Lassen;  a  plane  was  dispatched  to 
the  Stanislaus  and  brought  back  two  forest  oificers 
who  reached  one  of  the  large  fires  that  same  night. 
This  saved  three  or  four  valuable  days.  Two  days 
later  a   break   occurred  on   the    Stanislaus,  and  it 


called  for  the  return  of  its  men.  Again  the  plane 
was  put  into  action  and  the  men  were  back  on  their 
forests  the  same  night. 

This  feature  is  exceedingly  important,  making 
it  possible  to  mobilize  and  transport  our  trained 
forces  all  over  the  state.  This  mobility  of  trained 
men  was  almost  entirely  lacking  heretofore. 

Detection  Work 

In  detection  the  airplane  has  proved  its  place. 
With  good  trained  observers  a  large  percentage  of 
fires  can  be  located  within  a  quarter  of  a  mile.  An 
observer  flying  over  the  Shasta  National  Forest 
radiogi-aphs  to  the  Forest  Supervisor,  "A  small  fire, 
just  started  in  heavy  timber,  burning  slowly,  wind 
N.W."  When  the  plane  lands  at  the  base  the  ob- 
server calls  up  the  Forest  Supei"visor  to  confirm  the 
message.  The  local  Forest  Officer  questions  whether 
this  is  a  forest  fire,  as  he  had  been  notified  by  a 
co^vman  that  he  would  burn  a  carcass  in  that  general 
vicinity  the  same  day.  The  observer  is  firm  in  his 
statement.  When  the  Ranger  reaches  the  place,  true 
enough,  a  small  timber  fire  is  slowly  eating  its  way 
northwesterly  up  a  gentle  mountain  slope. 

Reliability  of  the  Service 

By  use  of  radio  immediate  communication  is 
available  to  the  suppression  forces.  For  the  special 
jobs  enumerated  no  other  medium  can  take  its  place 
both  as  to  accuracy  and  dispatch.  Taken  in  conjunc- 
tion with  the  training  of  an  adequate  army  air  per- 
sonnel, aii-plane  air  patrol  has  a  very  definite,  distinct 
and  valuable  use.  Twenty  millions  of  acres  of  Na- 
tional Forest  land  are  viewed  practically  every  day 
by  the  observers,  besides  an  enormous  area  outside, 
along  the  patrol  routes.  Brush  and  gi'ass  fii'es  out- 
side the  forests  were  reported  to  the  state  forest 
authorities,  and  in  this  connection  the  wi'iter  desires 
to  record  the  appreciation  of  the  Forest  Service  of 
the  splendid  spirit  of  cooperation  which  was  at  all 
times  evident  with  the  Air  Service,  the  Signal  Serv- 
ice, the  State  Forester  and  many  public  bodies  who 
through  direct  appropriation  of  money  made  possible 
the  preparation  of  adequate  landing  fields  and  the 
construction  thereon  of  improvements  for  the  hous- 
ing of  the  men. 

For  the  number  of  hours  flown — better  than 
3,000 — and  for  the  mileage,  which  ran  up  into  the 
hundi-eds  of  thousands,  the  number  of  casualties  was 
remarkably  low.  Three  men  were  killed,  all  through 
the  crash  of  one  plane  soon  after  it  had  left  the  land- 
ing field  at  Alturas.  But  by  and  large,  the  air  patrol 
is  a  safe  undertaking,  and  given  good  care  the 
great  ships  are  steady,  fast  and  reliable.  It  is  to 
be  very  greatly  hoped  that  we  shall  have  a  continua- 
tion of  the  Aeroplane  Forest  Patrol  next  year  and 
the  larger  use  of  wireless  telegraphy  and  telephony. 


SUN  DIALS  were  invented  in  558  B.  C,  but 
if  you  are  going  to  London,  exchange 
yours  for  a  radium  watch: 

THE  SEARCHLIGHT  SECTION 
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Cost  of  Operation  for  Airplane  Service 

BY   LOUIS   H.    MUELLER 

(The  dollars-and-cents  practicability  of  the  airplane  in  commercial  life  is,  next  to  the  safety 
factor,  perhaps  the  most  important  aspect  for  the  power  man  or  the  business  man  who  is  inves- 
tigating its  possibilities.  A  thorough  cost  analysis  is  given  below  by  the  sales  manager  for 
Walter  T.  Vamey.— The  Editor.) 


The  difficulties  of  preparing  an  article  on  the 
costs  of  operating  an  aiiplane  lies  chiefly  in  the  fact 
that  one  cannot  to  any  extent  rely  upon  experience 
as  a  basis,  but  must  venture  predictions  on  the  few 
facts  available.  The  cost  of  operating  the  army 
planes  or  war  time  training  planes  could  not,  by  any 
means,  serve  as  a  basis  for  civilian  flying,  inasmuch 
as  the  nature  of  the  flying  would  be  so  different ;  and 
similarly,  the  published  costs  of  operation  of  the 
aerial  mail  would  hardly  serve  as  an  index  for  the 
operating  costs  of  the  average  private  owner  of  an 
airplane  for  the  same  reason.  I  have  divided  the 
costs  under  the  following  headings: 

1.  Fuel  and  Oil 

2.  Pilots  and  Mechanics 

3.  Depreciation  and  Renewals 

4.  Insurance  and  Minor  Breakages 

5.  Hangar  and  Field 

It  will  also  be  difficult  to  arrive  at  a  final  esti- 
mate of  costs  for  this  particular  reason,  that  the 
bases  of  costs  in  the  average  in  the  above  mentioned 
elements  differ,  one  depending  on  time  alone  and  the 
other  upon  the  actual  amount  of  flying  of  the  air- 
plane. For  instance,  the  costs  under  insurance, 
pilots  and  mechanics,  and  hangar  and  field,  depend 
on  time  alone.  The  fuel  and  oil,  and  depreciation 
costs  are  chiefly  dependent  upon  the  amount  of  flying 
done. 

Since  the  amount  of  flying  done  per  unit  of  time 
will  vary  widely  with  different  uses  and  under  dif- 
ferent owners,  the  approximation  which  will  have  to 
be  made  in  order  to  arrive  at  a  final  result  per  mile, 
or  per  minute  or  per  hour,  will  be  an  arbitrary  figure, 
and  an  allowance  will  necessarily  have  to  be  made  in 
each  particular  case. 

Cost  Items  in  a  Specific  Case 

Another  difficulty  which  arises  is  the  fact  that 
there  mil  necessarily  be  a  different  operative  cost 
according  to  the  kind  of  airplane  used.  Therefore,  in 
order  to  make  this  analysis  as  practical  as  possible, 
I  shall  take  for  this  particular  instance  the  kind  of 
airplane  that  Mr.  Rex  Starr,  the  well  known  engi- 
neer, proposes  to  use  in  his  sui-veying  trips.  This 
is  a  medium  priced  airplane,  and  one  which  has  been 
used  a  great  deal  in  commercial  flying.  It  is  known 
as  the  Varney  Lincoln-Standard,  carrying  two  pas- 
sengers besides  the  pilot,  and  sells  at  a  price  of 
$6,000.00. 

1.  Fuel  and  Oil  — 

The  Lincoln-Standard  is  equipped  with  a  150-hp. 
motor.  This  is  a  medium  powered  motor  and  there- 
fore will  serve  as  a  good  illustration.  It  will  nor- 
mally use  ten  gallons  of  fuel  per  hour  of  flight,  and 
from  two  to  three  quarts  of  oil.  Therefore,  the 
approximate  fuel  cost  per  hour  of  flight  would  be 
$3.00. 


2.  Pilot  and  Mechanic  — 

The  ordinary  salary  for  a  good  pilot  is  about 
$300  per  month.  For  the  man  who  only  owns  one 
airplane,  the  pilot  should  be  picked  from  among 
those  who  have  some  knowledge  of  mechanics  and 
therefore  would  be  able  to  make  all  minor  adjust- 
ments upon  the  plane  and  the  motor.  For  this 
reason  it  will  not  be  necessary  to  maintain  a  special 
mechanic  inasmuch  as  it  would  be  much  more  eco- 
nomical for  the  owner  in  case  of  serious  repairs,  or 
motor  overhauling,  either  to  bring  in  an  extra  me- 
chanic or  to  take  his  airplane  to  a  nearby  airdrome 
where  service  could  be  rendered;  such  service  as  is 
being  maintained  by  the  Walter  T.  Varney  organiza- 
tion. This  would  be  the  most  practical  way  to  handle 
the  situation  for  the  ordinary  owner. 

3.  Depreciation  and  Renewals  — 

This  element  of  cost  is  the  hardest  to  estimate 
in  view  of  the  fact  that  the  conditions  of  commercial 
aviation  are  such  that,  as  far  as  my  experience  goes, 
there  has  been  no  case  of  an  airplane  actually  wear- 
ing out ;  and  I  know  that  in  war  time  training  many 
a  plane  was  flown  for  two  or  three  years  with  very 
heavy  duty.  A  very  conservative  estimate  of  the  life 
of  the  plane  and  the  motor  could  be  stated  as  1,200 
hours  of  flight  or  operation,  this  to  take  place  within 
three  years'  time,  inasmuch  as  there  may  be  a 
wearing  out  of  elements  due  to  actual  standing 
around.  An  airplane  is  more  or  less  different  from 
an  automobile  in  that  it  can  almost  be  rebuilt  with 
repairs,  so  that  at  the  end  of  perhaps  three  years 
there  may  not  be  any  of  the  original  material  present 
in  the  plane,  but  it  will  still  be  spoken  of  as  the 
original  plane. 

With  the  above  information,  which  necessarily 
will  vary  with  individual  cases  and  perhaps  not  be 
anywhere  near  the  final  figure  which  will  be  deter- 
mined in  experimenting,  a  $6,000  plane,  such  as  the 
Lincoln-Standard,  could  be  charged  off  at  the  rate  of 
$5.00  per  hour. 

Under  this  element  of  cost  will  also  have  to  be 
placed  such  items  as  motor  overhauling,  re-covering 
of  wings,  etc.  From  our  experience  we  find  that 
motors  in  our  particular  instances  will  run  from  75 
to  100  hours  before  they  require  a  top  overhauling, 
that  is,  grinding  of  valves,  etc.,  and  from  two  to 
three  hundred  hours  before  the  motors  must  be  gen- 
erally taken  down  and  overhauled  and  perhaps  one 
or  two  new  bearings,  wrist  pins,  etc.,  inserted.  Then 
the  motor  ought  to  be  good  again  for  from  150  to  200 
hours  before  a  repetition  of  this  performance.  I 
have  no  means  of  knowing  how  long  this  could  go  on 
before  there  would  be  a  rebuilt  motor  on  the  orig- 
inal foundation.  r 

The  cost  of  the  top  overhauling  of  the  motoi* 
should  not  be  over  $50,  and  of  the  general  overhaul- 
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ing  not  more  than  $300.  An  expenditure  of  $150 
over  300  hours  ought  to  keep  the  plane  itself  in  fairly 
good  shape.  I  believe  that  for  $2.00  per  hour,  this 
element  of  motor  overhauling  and  plane  upkeep  could 
be  attended  to. 

4.  Insurance  and  Minor  Breakages  — 

The  insurance  rate  at  this  time  on  commercial 
aviation  is  extremely  high.  We  have  been  obliged  to 
pay  a  rate  of  14%  of  the  amount  of  the  insurance 
for  six  months,  to  cover  against  losses  through  fire 
and  through  collision  mth  the  earth  and  otherwise. 
With  our  Lincoln-Standard  plane  insured  for,  say, 
$5,000,  this  would  mean  about  $700.  Taking  into 
account  other  insurance — for  instance,  compensation 
insurance  on  the  pilot  and  liability  insurance,  both 
of  which  together  would  amount  to  about  $600  a 
year — we  would  place  an  approximation  of  $165  per 
month  on  insurance  cost;  under  the  collision  insur- 
ance clause  certain  small  breakages  are  exempt  in 
the  insurance  policies.  Therefore  we  might  put  a 
total  cost  for  insui'ance  and  minor  breakages  of  an 
approximate  figure  of  $200  per  month. 

5.  Hangar  and  Field  — 

The  cost  of  storing  a  plane  on  a  flying  field  which 
is  to  be  used  will  depend  entirely  upon  the  conditions, 
since  the  average  man  who  will  own  a  plane  will  have 
perhaps  a  ranch  or  an  estate  of  his  own  with  open 
spaces.  To  some  the  cost  of  fields  will  amount  to 
almost  nothing;  while  to  others  it  will  come  fairly 
high.  A  very  good  hangar  could  be  built  for  $1,000. 
A  tent  hangar  can  be  purchased  for  $300.  Inasmuch 
as  this  element  of  cost  is  not  an  average  cost,  it  will 
not  be  considered  in  the  final  result.  Hangar  space  is 
often  sold  at  very  good  airdromes  for  from  $25  to 
$50  per  month. 

Summaiy  of  Costs 

In  combining  the  above  costs  to  a  unit,  as  before 
stated,  it  is  necessary  to  make  an  estimate  of  the 
use  of  a  plane  for  a  given  length  of  time.  I  would 
estimate  that  an  average  private  owner  would  per- 
haps not  use  his  plane  more  than  50  or  so  hours  per 
month.  This  of  course  will  make  the  rate  per  unit 
of  time  higher  than  if  the  plane  were  used  more,  say 
100  hours  per  month.  Fifty  hours  per  month  would 
only  represent  two  hours  of  flying  for  twenty-five 
days  in  the  month,  or  five  hours  of  flying  for  ten 
days.  Ordinarily,  a  man  would  not  want  to  fly  more 
than  five  hours^  in  one  day.  From  four  to  five  hours 
a  day  was  the  regular  daily  work  of  an  army  instruc- 
tor for  six  days  a  week. 

The  time  costs  would  amount  to  $500  per  month, 
which  is  made  up  of  the  $300  for  the  pilot  and  $200 
for  insurance.  The  costs  depending  upon  operation 
could  be  totaled  up  to  amount  to  $10.00  per  hour  of 
flight,  made  up  of  $3.00  for  fuel  and  oil,  $2.00  for 
motor  overhaul  and  plane  repair,  and  $5.00  for  depre- 
ciation, 

The  problem  of  cooi'dination  of  these  two  differ- 
ent types  of  cost  as  stated  before  becomes  difficult, 
and  depends  entirely  upon  the  use  to  which  the  plane 
is  put.  Under  our  assumption  of  fifty  hours  of  flight 
per  month,  we  would  have  the  time  costs  amounting 


to  $10.00  per  hour;  therefore,  adding  all  the  costs 
together  we  would  have  a  figure  of  $20.00  per  hour 
of  flight  on  that  basis,  or  in  other  words,  33  1/3 
cents  per  minute. 

When  estimating  that  a  Lincoln-Standard  at 
normal  cruising  speed  makes  75  miles  per  hour,  we 
would,  have  a  cost  of  approximately  26  cents  per  mile. 

In  order  to  give  an  idea  of  the  eff'ect  of  the  small 
usage  of  the  particular  plane  we  took  for  example, 
assuming  that  the  plane  was  used  100  hours  per 
month,  which  is  perfectly  reasonable  and  possible, 
we  would  have  the  time  costs  reduced  to  $5.00  per 
hour  and  therefore  the  total  cost  of  operation 
amounting  to  $15.00  per  hour  instead  of  $20.00.  This 
then,  would  give  an  operating  cost  of  25  cents  per 
minute,  or  with  the  same  assumption  of  75  miles  per 
hour  a  cost  of  20  cents  per  mile. 

These  figures  would  compare  very  favorably 
with  the  operation  and  depreciation  costs  of  a  motor 
car  of  the  same  price  as  the  above  mentioned  air- 
plane. 

In  generalizing  from  the  example  mentioned 
above,  it  may  be  said  that  most  likely  a  faster 
machine  would  require  a  higher  cost  per  mile  in  view 
of  its  increased  efficiency,  in  the  same  way  that  the 
higher  powered  automobiles  give  a  higher  operating 
cost. 

It  will  be  well  to  remember  that  in  practically 
every  element  entered  above,  rather  high  estimates 
are  made.  There  may  be  some  objections  on  the  part 
of  men  experienced  in  aviation  to  some  of  these 
costs,  but  most  likely  in  one  category  the  result 
would  be  a  higher  figure  while  in  other  categories 
very  likely  they  would  be  lower.  I  believe  that  in 
the  average  the  estimates  are  high. 

It  will  be  well  to  remember,  also,  that  this  cost 
of  20  to  25  cents  per  mile  of  flight  includes  all  costs 
on  the  plane  except  that  of  hangar  and  field. 


BUSINESS  LIBRARY  SERIES 

On  account  of  the  large  amount  of 
special  material  contributed  to  this 
issue,  the  second  article  of  the 
series  on  "Pamphlets  and  Clip- 
pings in  the  Business  Library,"  by 
Miss  Virginia  Fairfax,  has  been  held 
over.  The  series  will  be  resumed 
in  the  November  first  issue. 


BAROMETERS  were  invented  in  1626.  If 
you  are  well  equipped  for  a  rainy  day 
you  usually  get  fair  weather: 
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The  Rise  of  Civil  Aviation 

BY  LIEUT.  H.  A.  HALVERSON 

(The  application  of  wartime  aviation  equipment  to  commercial  uses,  the  reorganization  of  aero- 
nautic bodies,  the  extension  of  facilities,  the  adjustment  of  regulations — all  these  activities  are 
significant  of  the  advent  of  the  airplane  as  a  factor  in  the  business  world.  A  member  of  the 
U.  S.  Army  air  service  here  gives  an  inclusive  review  of  what  is  being  done  along  these  lines 
all  over  the  world. — The  Editor.) 


The  conclusion  of  the  war  not  only  removed 
certain  restrictions  on  civil  aviation  but  released  ex- 
tensive equipment  and  organization  for  possible  com- 
mercial use.  The  resultant  facilities  are  leading  to 
marked  activity  all  over  the  w^orld. 

Economic  Hindrances  in  Central  Europe 

In  Austria  much  thought  is  being  given  to  air 
transport.  An  Aviation  Department  has  been  con- 
stituted under  the  State  Secretary  of  Transport,  and 
provisional  regulations  for  air  navigation  were  issued 
by  a  decree  of  December  10,  1919.  But  so  long  as 
the  economic  situation  remains  as  unfavorable  as  it 
is  at  present,  it  is  unlikely  that  civil  aviation  will 
develop  as  rapidly  as  in  other  countries.  One  of  the 
main  difficulties  is  the  shortage  of  petrol.  The  Luft- 
fahrewesen  Gesellschaft  (known  as  "Lufag")  has 
bought  up  the  whole  stock  of  service  aircraft.  They 
are  being  resold  under  the  control  of  the  Disposal 
Board,  60%  of  the  excess  over  valuation  price  real- 
ized being  credited  to  the  state. 

A  Department  for  the  administration  of  civil 
aviation  has  been  formed  in  Hungary,  the  Minister  of 
Commerce  employing  demobilized  officers  to  assist 
in  this  work.  This  Department  is  drafting  regula- 
tions governing  the  navigation  of  the  air.  It  is  re- 
ported that  an  aerial  transport  company,  known  as 
the  "Ungarische  Aero-Verkehrs  Aktiengesellschaft," 
has  been  formed  with  a  capital  of  50,000,000  kr.  for 
the  purpose  of  establishing  aircraft  services.  As  in 
the  case  of  Austria,  the  present  industrial  and  eco- 
nomic state  of  the  country  is  unfavorable  to  the  de- 
velopment of  civil  aviation. 

Germany's  Ministry  of  Air  and  Transport 

In  Germany  the  organization  of  civil  aviation 
has  been  steadily  progressing  during  the  last  six 
months,  but  actual  flying  has  been  partially  sus- 
pended owing  to  the  shortage  of  petrol  and  the  dis- 
turbed condition  of  the  country.  Germany  now  pos- 
sesses a  Ministry  of  Air  and  Transport.  The  Depart- 
ment for  Air  supervises  general  questions  concerning 
air  traffic,  air  regulations,  aerodromes,  aerial  pho- 
tography, the  distribution  of  material,  the  classifica- 
tion and  testing  of  types,  inventions,  meteorology 
and  intelligence,  wireless  telegraphy,  and  the  control 
of  organizations. 

The  German  Government  has  also  established  a 
strict  control  over  the  movements  of  all  aircraft.  At 
the  beginning  and  end  of  each  flight  proof  has  to  be 
given  of  the  purpose  of  the  journey.  The  pilot  is 
obliged  to  hold  a  pilot's  certificate  issued  by  the  State 
Air  Department  and,  except  in  the  case  of  flights 
cai'ried  out  by  air  transport  companies,  a  permit 
issued  by  the  police  authorities  for  each  flight.  Air 
transport  companies,  it  is  understood,  are  allowed 
to  issue  permits  for  flights  under  an  arrangement 


with  the  State  Air  Department,  to  which  they  are 
responsible.  All  luggage  carried  by  aircraft  is  sub- 
ject to  special  inspection. 

A  number  of  new  transport  companies  have  been 
formed,  and  at  present  there  are  25  such  companies 
in  existence.  Germany  has  not  yet  produced  a  com- 
mercial airplane  suitable  for  civil  aviation,  but  many 
German  engineers  are  working  to  discover  a  satisfac- 
tory type. 

The  Government  Department  For  Air  and  Power 
Transport  (Reichsamt  fur  Luft  und  Kraftfahr- 
wesen)  has  in  the  supplement  to  the  Home  Allow- 
ance of  the  State  Transport  Ministry  for  the  year 
1919  allotted  the  sum  of  500,000  marks  as  a  subsidy 
for  German  aviation  entei-prise.  The  granting  of  the 
subsidy  is  conditional  on  the  maintenance  of  air 
communication  and  of  an  air  post.  In  the  Home 
Office  grant  for  1920,  12,000,000  marks  are  to  be 
devoted  to  the  same  purpose. 

The  Deutsche ■  Luftreederei  has  just  published  a 
balance  sheet  for  the  period  February  20,  1919-Feb- 
ruary  20,  1920.  During  the  year  over  3,000  passen- 
gers have  been  carried,  and  100,000  kilograms  of 
parcels  of  goods;  84  machines  were  used  (71  postal 
airplanes  and  13  freighters) ,  which  flew  650,000  kilo- 
metres. 

A  Banker's  Syndicate  in  Belgium 

A  Department  of  Aviation,  autonomous  but 
temporarily  attached  to  the  Ministry  of  War,  has 
been  created  in  Belgium.  It  is  divided  into  four  sec- 
tions responsible  for:  (1)  the  organization  of  air 
lines;  (2)  the  exploitation  of  air  lines;  (3)  general 
judicial  and  diverse  questions;  (4)  aeronautical  re- 
search work. 

Navigation  Regulations,  based  upon  the  Intei- 
national  Air  Convention,  were  published  on  Novem- 
ber 27,  1919.  Air  Attaches  have  been  appointed  to 
London  and  Paris. 

At  the  present  time  civil  aviation  is  carried  on 
almost  entirely  by,  or  in  collaboration  with,  the  Na- 
tional Syndicate  for  the  Study  of  Aerial  Transport 
which  has  been  formed,  mainly  by  a  combination  of 
important  Belgian  bankers.  The  Syndicate  has  pre- 
pared a  scheme  for  the  provision  of  facilities  on 
aerial  routes  for  companies  with  which  it  has  entered 
into  agreement,  is  arranging  to  place  its  organization 
at  the  service  of  the  owners  of  civil  aircraft  at  appro- 
priate charges,  and  has  under  consideration  the  op- 
eration of  mail  and  passenger  services.  During  the 
month  of  February  the  receipts  from  passenger 
pleasure  flying  amounted  to  34,000  francs,  the  total 
expenditure  being  approximately  20,000  francs.  The 
government  has  placed  2,000,000  francs  at  the  dis- 
posal of  the  syndicate  for  the  purpose  of  inaugurat- 
ing an  experimental  service  of  hydro-airplanes  and 
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hydro-glisseurs  in  the  Belgian  Congo,  a  fact  which 
lends  weight  to  a  report  that  it  is  prepared  to  grant 
subsidies  for  the  encouragement  of  transport  com- 
panies. 

Scandinavia  Discusses  an  Air  Code 

In  Denmark,  Norway,  Sweden  and  Finland, 
further  conferences  have  been  held  between  repre- 
sentatives of  the  Scandinavian  States  and  Finland 
with  the  object  of  examining  the  terms  of  the  Inter- 
national Air  Convention,  and  discussing  the  most 
suitable  form  of  air  legislation. 

The  first  official  conference  was  held  in  June, 

1919,  when  an  air  code  for  these  States  was  dis- 
cussed. Since  that  date  the  conference  has  assem- 
bled at  Stockholm  in  November,  1919,  and  at  Copen- 
hagen in  January,  1920.  The  recommendations  with 
i-egard  to  adherence  to  the  International  Air  Conven- 
tion rules  reached  at  the  last  of  these  conferences 
are  now  under  consideration  by  the  governments  of 
the  respective  countries. 

Denmark  and  Norway  have  appointed  commis- 
sions under  the  ministers  of  Public  Work  and  War, 
respectively,  for  the  study  of  air  transport  and  kin- 
dred subjects.  In  Sweden,  legislation  on  civil  avia- 
tion is  effected  through  the  Ministry  of  the  Interior. 

An  air  transport  insurance  pool  representing  a 
combine  of  some  80  Danish,  Norwegian,  Swedish,  and 
Finnish  insurance  companies  has  been  formed.  Under 
its  auspices  the  registration  and  classification  of  air- 
craft and  pilots  has  commenced  throughout  the 
Scandinavian  states. 

Swedish  and  Finnish  companies  recently  com- 
bined to  inaugurate  a  service  between  Stockholm  and 
Helsingfors,  which  it  is  hoped  will  commence  in  May 
or  June  next.  An  air  ship  service  between  Germany 
and  Sweden  has  been  proposed,  and  a  site  for  an  air- 
ship station  selected  near  Stockholm.  In  Norway  an 
official  air  Traffic  Commission  has  various  schemes 
for  air  postal  services  from  Christiania  to  Copen- 
hagen, and  the  Norske  Luftfartrederi,  a  private  com- 
pany, has  prepared  plans  for  opening  a  number  of 
routes,  including  that  between  Bergen  and  Stav- 
anger. 

Governmental  Activity  in  France 

The  transference  by  the  decree  of  January  30, 

1920,  of  the  "Organe  de  Co-ordination  General  de 
I'Aeronautique"  and  the  departments  dependent 
upon  it  from  the  Ministry  of  War  to  the  Ministry  of 
Public  Works  and  the  appointment  of  an  Under 
Secretary  of  State  for  Air  mark  a  fresh  step  toward 
the  establishment  of  French  aviation  on  an  independ- 
ent basis.  The  Under  Secretary  of  State  is  now 
responsible  for  the  Air  Navigation,  Technical,  Air- 
craft Production,  and  Meteorological  Departments, 
and  has  created  an  Advisory  Committee  for  Aeronau- 
tics to  study  problems  connected  with  aviation.  A 
technical  Consultative  Committee  has  also  been  ap- 
pointed to  the  Aeronautical  Technical  Department. 

The  French  have  promoted  their  interests 
abroad  by  increasing  their  representatives  and  by 
establishing  a  number  of  missions  in  foreign  coun- 
tries. In  addition  to  an  Air  Attache  at  London, 
Assistant  Militaiy  Attaches,  with  the  special  duty  of 
studying  aviation,  have  been  appointed  to  Washing- 


ton, Stockholm,  Brussels,  Rome  and  Amsterdam. 
Official  aviation  missions  have  been  sent  to  Argen- 
tina, Brazil,  Japan,  Peru,  Poland,  Finland,  Serbia, 
Czecho-Slovakia  and  Turkey. 

Consequent  upon  a  reduction  in  the  total  French 
Air  Estimate  foi'  the  current  year,  there  has  been  a 
re-grouping  of  the  sums  to  be  expended  on  civil 
aviation,  with  the  result  that  while  the  subsidies  to 
be  given  to  air  transport  companies  will  be  aug- 
mented, large  economies  will  be  effected  in  the  pur- 
chase of  service  aerodi-omes  and  hangars.  In  con- 
formity with  the  above  policy,  a  new  scheme  of  sub- 
sidies has  been  drawn  up,  based  upon  the  value  of  the 
machine  and  engine  and  the  number  of  hours  flown. 
Other  salient  points  are:  a  bonus  to  the  crew,  a 
premium  on  useful  load  and  speed,  and  the  additional 
grant  of  25%  for  machines  of  military  value.  In 
addition  to  the  government  subsidy,  companies  con- 
ducting an  air  mail  service  receive  from  the  Postal 
Administration  8  francs  for  the  first  100  grammes, 
and  1.60  francs  for  every  additional  20  grammes  of 
letters  or  parcels. 

The  State  has  acquired  five  aerodromes  and  24 
landing  grounds  for  the  use  of  civil  aircraft,  and 
these  are  placed  under  the  Service  de  la  Navigation 
Aerienne,  which  has  issued  provisional  regulations 
regarding  their  use.  Three  aerodromes  and  six  land- 
ing grounds  have  been  opened  and  the  remainder  are 
being  equipped.  Le  Bourget  and  St.  Inglevert  have 
been  approved  as  customs  aerodromes,  and  aerial 
lighthouses  have  been  erected  at  St.  Inglevert  and 
Lille.  In  addition  13  military  aerodromes  may  be 
used  by  civil  aircraft  belonging  to  the  nations  which 
have  signed  the  Air  Convention. 

Since  September,  1919,  an  aerial  service  between 
Toulouse  and  Rabat  has  been  operated  by  the  Com- 
pagnie  de  Navigation  Aerienne  which  has  obtained 
a  concession  from  the  Spanish  Government.  The 
route  passes  over  Spain  with  stops  at  Barcelona,  Ali- 
cante and  Malaga.  Flights  are  made  twice  weekly 
in  each  direction.  Mails  and  passengers  are  conveyed 
between  France  and  Morocco  and  by  a  special  ar- 
rangement Spanish  mails  are  carried  between  the 
intermediate  stopping  places.  The  concession  granted 
to  the  French  company  is  provisional  and  does  not 
exclude  or  limit  similar  grants  to  others. 

Another  French  company,  the  Societe  Anonyme 
des  Transportes  Aeronautiques  du  Sud-Ouest,  has 
been  reconstituted  under  the  title  of  Compagnie 
Franco-Bilbania  des  Transportes  Aeronauticos,  for 
the  purpose  of  forming  a  Franco-Spanish  company 
to  open  a  service  between  Bayonne,  San  Sebastian, 
Bilbao  and  Santander,  by  which  it  is  hoped  to  carry 
mails  from  Bilbao  to  connect  with  the  Paris  express 
at  Bayonne,  and,  in  the  case  of  English  mails,  secure 
delivery  in  London  on  the  following  day  by  arrange- 
ment with  the  Paris-London  air  service.    The  com- 
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pany  would  be  registered  in  France  in  order  to  retain 
the  right  to  the  French  air  transport  subsidies.  A 
regular  service  between  Nimes  and  Nice  is  conducted 
by  the  Compagnie,  Aerienne  Francaise,  a  flight  being 
carried  out  in  both  directions  bi-weekly.  The  com- 
pany is  subsidized  under  the  government  scheme. 
The  policy  of  carrying  out  long-distance  flights 
in  order  to  connect  France  with  her  colonial  posses- 
sions by  air  is  being  actively  pursued  and  a  success- 
ful flight  has  been  made  across  the  Sahara  from 
Algiers  via  Timbuktu  to  Kakar. 

British  Colonial  Advances 

The  body  which  at  present  deals  with  aviation 
in  Australia  is  a  committee  of  the  Prime  Minister's 
Officp.  called  the  "Air  Services  Committee."  No  air 
regulations  have  as  yet  been  drawn  up  by  the  Com- 
monwealth Government,  but  it  is  understood  that  the 
whole  question  of  the  administration  of  civil  aviation 
is  now  under  consideration. 

A  number  of  demonstration  flights  are  being 
conducted  by  ex-members  of  the  Royal  Air  Force, 
and  a  gift  of  one  hundred  airplanes  has  been  ac- 
cepted from  the  British  Government. 

In  Canada  the  Air  Board  Act  was  passed  in 
January,  1919,  instituting  an  Air  Board  consisting 
of  not  less  than  five  and  not  more  than  seven  mem- 
bers, to  be  appointed  by  the  Governor-General  in 
Council.  The  functions  of  the  Board,  which  has 
been  reconstituted  under  the  chairmanship  of  the 
Minister  of  Militia  and  on  which  the  Naval  Service 
is  represented,  are  similar  to  those  of  the  Air  Coun- 
cil of  Great  Britain.  The  Board  includes  a  Superin- 
tendent of  Flying  Operations,  responsible  for  all  civil 
aviation  undertaken  by  the  Government,  and  a 
Superintendent  of  Certificates,  who  controls  the 
licensing  of  personnel,  aircraft  and  air  harbors,  and 
is  responsible  for  civil  aviation  conducted  by  private 
enterprise. 

The  Associate  Air  Research  Committee,  which 
held  its  first  Advisory  Council  for  Scientific  and  In- 
dustrial Research,  will  work  in  close  cooperation  with 
the  Air  Board.  The  cooperation  of  the  Meteorolog- 
ical Office  and  the  General  Superintendent,  Govern- 
ment Radio  Service,  has  also  been  secured. 

Dangerous  flying  was  prohibited  by  Order  in 
Council  on  July  7,  and  regulations  governing  civil 
aviation,  and  based  on  the  International  Air  Conven- 
tion, were  published  on  January  17,  1920. 

The  Air  Board  is  giving  consideration  to  the 
special  use  to  which  aircraft  can  be  put  in  Canada, 
such  as  forest  patrol  and  sui've'y  work ;  and  authority 
has  been  obtained  to  carry  out  experiments  in  photo- 
topographical  surveying  in  the  province  of  Quebec. 

The  ban  on  civil  aviation  in  India  has  been  re- 
moved, and  an  Air  Board  has  been  set  up  under  the 
administration  of  the  Department  of  Commerce  and 
Industry.  Its  functions  are  advisory,  executive  au- 
thority for  carrying  out  its  decisions  being  vested  in 
the  Department's  Member  in  Council. 

In  New  Zealand  an  act  entitled  "The  Aviation 
Act  of  1919"  was  passed  in  December,  1918,  and  em- 
powers the  Govei'nor-General  to  make  regulations  by 
Order  in  Council  as  to  the  issue  of  licenses  to  flying 


schools  and  pilots,  the  I'egistration  of  aircraft  and 
prohibited  areas. 

Civil  aviation  in  South  Africa  is  temporarily 
under  the  control  of  the  Department  of  Railways  and 
Harbors,  but  on  January  25,  1920,  a  conference  was 
held  to  consider  the  best  method  of  controlling  and 
developing  civil  aviation  in  South  Africa,  and  the 
whole  question  is  now  under  consideration  by  the 
Union  Government. 

The  Government  is  fully  alive  to  the  importance 
of  aviation,  and  has  already  offered  to  take  over  the 
aerodromes  on  the  Cairo  to  Cape  Town  route  situ- 
ated within  its  territory. 

A  strong  combine  of  British  firms  is  considering 
plans  for  the  establishment  of  air  services  in  the 
West  Indies  and  Bermuda  and  its  proposals  are  re- 
ceiving the  attention  of  the  Colonial  Governments 
concerned. 

Holland  Financing  Long  Distance  Flights 

Responsibility  for  civil  aviation  in  Holland  rests 
at  present  with    the    Minister    of    Waterways  and! 
Roads.    A  Dutch  Air  Attache  has  been  appointed  toj 
Paris.     As  a  means  of  awakening  public  interest  ir 
aviation  in  Holland  and  her  colonies  the  Governmenlj 
has  organized  a  long-distance  flight  from  Holland  tOf 
Java.     It  is  defraying  the  expenses  of  the  compet- 
itors, and    subscribing    10,000    florins  towards  the 
prize. 

The  advantageous  position  of  Holland  as  a  junc- 
tion for  aircraft  bound  to  Scandinavian  countries  is 
recognized,  and  subscriptions  are  being  raised  at 
several  important  industrial  towns  for  the  establish- 
lishment  of  civil  aerodromes.  It  is  also  believed  that 
the  Government  has  given,  or  contemplates  giving,  a 
grant  to  the  municipal  authorities  of  Amsterdam 
and  Rotterdam  foi-  the  construction  of  international 
aerodromes. 

A  company  known  as  the  Royal  Air  Transport 
Company  for  the  Netherlands  and  Colonies,  has  been 
founded  with  the  support  of  important  commercial 
interests.  This  is  a  private  company  which  has  been 
granted  the  title  of  Royal  by  the  Queen. 

The  Netherlands  East  Indian  Government  has 
decided,  foi'  purposes  of  meteorological,  climatic,  and 
other  observations,  to  execute  a  daily  flight  between 
Batavla  and  Surbaya.  This  will  be  carried  out  dur- 
ing four  months,  not  necessarily  consecutive,  and 
seaplanes  and  airplanes  will  be  employed  alternately. 

Mail  Service  in  Italy,  Spain  and  Switzerland 

In  Italy  the  General  Directorate  of  Aviation 
under  the  Minister  of  Transport,  constituted  by  a 
royal  decree  of  June  30,  1919,  is  still  responsible 
for  the  administration  of  civil  aviation,  and  controls 
the  Technical,  Supply  and  Experimental  Depart- 
ments of  military  aviation  and  training  schools.  It 
is,  howevei',  reported  that  the  appointment  of  an 
Under-Secretary  of  State  for  Air  is  contemplated. 
A  royal  decree  for  the  regulation  of  air  navigation 
came  into  force  on  January  3,  1920.  The  Govern- 
ment is  sparing  no  pains  to  promote  Italian  interest 
abroad,  and  it  is  estimated  that  16  Air  Attaches  have 
been  appointed  to  various  countries.  In  addition  to 
these,  missions  have  been  dispatched  to  Japan,  Peru, 
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Poland,  Serbia,  Czecho-Slovakia,  Finland,  Indo-China 
and  Turkey.  As  an  example  of  the  expenditure  in- 
curred in  these  missions,  it  is  interesting  to  learn 
that  the  initial  cost  of  the  mission  to  Argentina  was 
6,000,000  lire,  in  addition  to  350,000  Hre  a  month  for 
running  expenses.  Italy  has  also  realized  the  im- 
portance of  securing  a  market  in  the  East,  and  for 
this  purpose  a  demonstration  flight  has  been  made 
from  Rome  to  Tokio.  In  connection  with  this  flight 
a  number  of  machines  have  been  sent  to  China  and 
are  being  exhibited  at  Shanghai. 

A  number  of  former  service  aerodromes  have 
already  been  opened  for  civil  aviation,  and  passenger 
and  postal  air  service  between  Italy  and  Greece  is 
being  operated  as  an  experiment  by  the  Italian  Gov- 
ernment. A  flight  is  made  in  both  directions  twice 
a  week.  Air  postal  flights  have  also  been  carried  out 
by  the  Italians  between  Athens  and  Crete.  With  a 
view  to  advertising  Italian  machines  a  demonstra- 
tion flight  employing  six  seaplanes  is  expected  to 
leave  Naples  for  Sweden  shortly.  The  development 
of  air  communication  in  the  Italian  colonies  is  also 
receiving  attention.  A  service  between  Eritrea  and 
Somaliland  is  being  organized,  while  the  possible  use 
of  air  transport  in  Tripoli  and  the  Libyan  Provinces 
is  under  consideration.  A  feature  of  State  aid  is  the 
proposed  institution  of  civil  aviation  in  schools  and 
university  courses  at  Rome  and  Turin.  As  an  indi- 
cation of  the  methods  by  which  the  Italian  Govern- 
ment proposes  to  assist  private  enterprise,  it  may  be 
mentioned  that  a  Sardinian  company  is  reported  to 
have  obtained  a  concession  for  running  a  service  be- 
tween Rome  and  Sardinia  which  includes  a  subsidy 
of  660,000  lire,  and  the  free  use  of  aviation  material 
in  Sardinia  to  the  value  of  15,000,000  lire. 

The  Ministry  of  Finance  in  Spain,  under  Royal 
Order,  has  fixed  the  rates  to  be  paid  for  correspond- 
ence sent  by  air  mail.  Until  special  stamps  are 
brought  into  use  mail  matter  will  be  franked  Avith 
the  ordinary  stamps  surcharged  according  to  the 
rate  of  the  aerial  post.  All  ordinary  letters  and 
money  orders  can  be  sent  by  aerial  post,  up  to  a 
weight  limit  of  500  grammes.  Registered  and  in- 
sured letters  and  parcels  are  not  carried  and  the 
Post  Office  accepts  no  responsibility  for  loss  or  dam- 
age. The  technical  inspection  of  air  postal  services 
will  be  conducted  according  to  the  regulations  fixed 
for  civil  aviation,  and  an  inspector  for  this  duty  will 
be  appointed  by  the  Director-General  of  Posts  and 
Telegraphs.  The  air  mail  service  between  Barcelona 
and  the  Balearic  Isles  has  been  organized  by  an 
association  of  Mediterranean  shipbuilders.  It  was 
inaugurated  on  March  18,  1920,  and  a  preliminary 
flight  has  already  been  made.  Italian  seaplanes  are 
to  be  used.  A  postal  service  between  Barcelona,  Ali- 
cante and  Malaga  has  been  authorized  by  the  Direc- 
tor-General of  Posts  and  Telegraphs,  and  inaugu- 
rated by  the  French  Latecoere  Company. 

In  Switzerland  steps  have  been  taken  to  disso- 
ciate the  control  of  military  and  civil  aviation,  by 
transferring  the  latter  from  the  Minister  of  War  to 
the  Minister  of  Posts  and  Railways,  under  whose 
administration  a  Bureau  of  Civil  Navigation  was 
opened  on  April  1st.    This  step  has  been  hastened 


by  the  opening  of  the  air  traffic  with  England  and 
France  as  a  result  of  the  temporary  agreements  with 
those  countries,  which  came  into  force  on  March  1st. 
In  the  first  instance,  the  Bureau  will  be  provided 
with  a  small  staff  only  and  its  duties  will  apparently 
be  of  a  limited  and  tentative  nature.  Among  its 
functions  will  probably  be  the  supervision  of  exam- 
inations for  pilots  carried  out  by  the  Swiss  Aero 
Club,  and  the  encouragement  of  research.  On  Jan- 
uary 27,  1920,  the  Government  published  Air  Navi- 
gation Regulations  governing  flight  over  Swiss  ter- 
ritory. The  Swiss  "National  Aviatik"  Company  of 
Dubendorf  has  taken  over  from  the  Government  the 
air  service  which  formerly  carried  mails  between 
Dubendorf,  Berne,  Lausanne  and  Geneva. 

Promotion  Work  in  the  Far  East 

Foreign  countries  are  continuing  their  endeav- 
ors to  open  up  Chinese  markets  for  their  products, 
and  in  view  of  the  predominant  position  which  the 
French  hold  in  the  Chinese  Postal  Administration, 
it  is  not  unlikely  that  they  will  make  a  strong  bid 
for  the  privilege  of  inaugurating  an  air  postal  serv- 
ice. Italy  is  also  making  an  effort  to  secure  a  foot- 
ing, and  a  report  was  received  towards  the  end  of 
January,  1920,  that  a  shipment  of  Italian  airplanes 
had  arrived  at  Shanghai,  where  the  machines  were 
on  view.  The  Anglo-American  Tobacco  Company  is 
reported  to  have  decided  to  use  airplanes  to  carry 
their  men  and  medical  supplies  into  the  interior.  An 
American  company  is  reported  to  have  shipped  in 
January  seaplanes  to  Hong  Kong  for  operating  com- 
mercially on  the  coast  of  China  and  adjacent  waters. 

In  Japan,  during  the  last  six  months,  aviation 
has  made  little  progress.  There  are  signs,  however, 
that  the  necessity  for  an  efficient  air  service  is  rec- 
ognized. A  special  committee  has  been  appointed 
to  deal  with  civil  aviation,  and  it  is  expected  that  as 
a  result  of  its  deliberations,  a  permanent  Aviation 
Board  composed  of  eight  representatives  from  the 
Army,  four  from  the  Navy  and  fourteen  from  the 
Civil  Service  will  be  established.  The  president  of 
the  Japanese  Imperial  Aviation  Association  is  tour- 
ing through  Europe  and  America  in  order  to  make  a 
thorough  investigation  of  civil  aviation.  Two  com- 
panies have  been  formed  with  the  object  of  inaugu- 
rating air  services. 

South  American  States 

Considerable  interest  in  aviation  is  displayed  by 
all  the  South  American  states.  France,  Italy,  the 
United  States  and  Great  Britain  are  entering  into 
keen  competition  to  establish  mai'kets  for  their  air- 
craft products.  There  exist  at  present  three  Air 
Transport  companies:  (a)  The  Compania  Franco 
Ai'gentina  des  Transportes  Oereos,  among  the  ob- 
jects of  which  is  to  represent  the  French  aviation 
industry  in  Argentina ;  (b)  the  Compania  Argentina 
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des  Transportes  Aereos,  which  is  closely  associated 
with  the  firm  of  Sanez  Mai  and  Company;  (c)  the 
Sociedad  Rio  Platense  de  Aviacion.  A  new  mission 
from  Italy  (the  second)  arrived  at  Buenos  Aires  on 
March  29.  This  mission  was  sent  by  the  Itahan 
Ansaldo  Company,  and  is  composed  of  a  number  of 
pilots  and  mechanics,  to  be  followed  by  some  ma- 
chines. The  United  States  are  represented  by  the 
Curtiss  Aeroplane  and  Motor  Corporation. 

The  French  have  obtained  valuable  contracts  in 
Brazil,  partly  as  a  result  of  the  efforts  of  their  mis- 
sion which  was  established  in  the  country  as  far  back 
as  October,  1918,  one  of  which  is  to  equip  and  train 
the  Brazilian  Air  Service.  The  Italians  have  also 
sent  a  mission  to  Bi-azil,  but  beyond  carrying  out 
propaganda  it  does  not  appear  at  present  to  have 
achieved  any  definite  results. 

Colombia  offers  exceptional  opportunities  for 
the  emploj^ment  of  aerial  transport,  as  throughout 
the  greater  part  of  the  country  the  only  other  means 
of  communication  are  the  river  Magdalena  and  a  lim- 
ited mule  service.  On  April  11,  1919,  a  resolution, 
signed  by  the  Minister  of  the  Interior,  was  adopted, 
calling  for  public  tenders  for  the  transport  of  mails 
by  air.  The  French  have  already  obtained  connec- 
tions in  this  country,  and  in  accordance  with  a  con- 
tract entered  into  with  the  local  Compania  Colom- 
biana  de  Navegacion  Aerea  (capital  £160,000)  have 
undertaken  to  send  out  an  expert  staff  of  pilots  and 
mechanics  to  build  suitable  aerodromes  and  establish 
services  between  various  towns. 

Peru  is  very  mountainous  and  offers  but  few 
places  in  which  airplanes  can  land  with  safety.  Sea- 
planes could  be  used  to  advantage  as  the  coast  is 
practically  free  from  storms  during  the  whole  year. 
In  August  information  was  received  that  the  Peru- 
vian Postmaster  had  been  authorized  to  ask  for 
tenders  from  European  and  American  firms  to  estab- 
lish an  air  I'oute  between  Tarma  and  Inquitos  for 
the  transportation  of  mail,  passengers  and  freight. 


Outlook  in  the  United  States 

The  creation  of  an  Air  Department  has  not  yet 
materialized.  Senator  New's  bill  to  effect  this  was 
discussed  by  Congress,  but  after  meeting  with  con- 
siderable opposition,  based  on  the  expenditure  in- 
volved, it  was  returned  to  the  House  Committee  on 
Military  Affairs  for  review  and  amendment.  There 
is,  however,  growing  recognition  of  the  importance 
and  great  possibilities  of  civil  aviation  throughout 
the  country,  and  in  view  of  favorable  factors  such  as 
long  distances,  an  equable  climate  and  financial  pros- 
perity, it  is  probable  that  civil  aviation  in  the  United 
States  will  develop  quickly  as  soon  as  public  confi- 
dence has  been  secured.  A  number  of  states  and 
cities  have  brought  forward  independent  measures 
for  the  regulation  of  civil  air  navigation.  In  this 
respect  it  appears  that  a  lack  of  co-ordination  of  leg- 
islation may  result  as  in  the  case  with  the  United 
States  motor  laws.  In  the  absence  of  Federal  legis- 
lation, the  United  States  Air  Service  has  formulated 
rules  of  the  air  as  a  guide  to  pilots.  A  bill  was  intro- 
duced on  February  26  in  the  State  Assembly  of  New 
York  to  regulate  the  use  of  aircraft,  and  after  first 
reading  it  was  referred  to  the  Committee  of  the 
Judiciary.  Official  effort  is  principally  confined  to 
the  operation  of  mail  service  from  New  York  to 
Washington  and  Chicago,  for  which  the  Post  Office 
claims  a  considerable  measure  of  success,  and  to 
the  forest  patrols.  A  number  of  air  transport  com- 
panies, such  as  the  North  American  Aerial  Trans- 
portation Company,  are  being  formed  and  airci'aft 
exhibitions  have  been  held.  The  only  noteworthy 
achievement  overseas  has  been  the  inauguration  in 
the  Philippines  of  a  daily  mail  service  between  Ma- 
nila, Fort  Mills  and  Santa  Cruz.  An  aerial  "Derby" 
around  the  world  is  now  in  course  of  organization 
and  a  special  mission  is  touring  the  different  coun- 
tries for  the  purpose  of  making  a  preliminary  plan. 
The  mission  has  already  visited  Japan,  China,  Dutch 
East  Indies,  and  French  Indo-China. 
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MOSAIC  OF  MURRAY  DAM 

This  remarkable  picture  of  the  Mur- 
ray Dam,  located  just  below  the  site 
of  the  famous  old  La  Mesa  Dam 
Avhich  was  one  of  the  early  hydraulic 
fill  dams  of  California,  is  made  up 
from  fifteen  different  airplane  photo- 
graphs taken  from  an  altitude  of 
5200  feet.  The  Murray  Dam  is  of  the 
multiple  arch  type,  117  feet  high,  has 
a  crest  length  of  900  feet  and  makes 
a  reservoir  of  6,750  -acre-feet.  These 
pictures  were  taken  by  Lt.  L.  W.  Mil- 
ler, U.  S.  Army,  under  the  direction  of 
Lt.-Col.  H.  B.  S.  Burwell,  and  the 
mosaic  is  reproduced  here  by  the  kind- 
ness of  Colonel  E.  D.  Fletcher  of  the 
Cuyamaca  Water  Company  which 
owns   the   Murray   Dam. 
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Trouble  Shooting  in  Gold  and  Silver  Mining 

BY   B.    B.    BECKETT 

(Maintenance  of  equipment  is  a  practical  problem  closely  affecting  the  question  of  economy. 
Previous  articles  written  by  the  same  author,  and  published  in  the  issues  of  March  15th  and 
May  1st,  treated  of  power  requirements  and  choice  of  equipment  respectively  in  the  mining 
of  precious  metals.  The  following  article  deals  with  the  prevention  of  time  and  labor  losses 
resulting  from  failures  of  equipment,  the  principles  being  applicable  of  course  to  electric  drive 
in  any  service.  The  author,  now  a  consulting  engineer,  was  formerlv  electrical  engineer  for 
the  Goldfield  Consolidated   Mines,   Nevada. — The  Editor.) 


Successful  operation  of  electric  drive  equipment 
is  chiefly  a  matter  of  preventing  trouble.  It  is  of 
first  importance  that  the  number  of  failures  and 
also  the  total  time  lost  be  kept  to  a  minimum,  and 
yet  it  is  peculiarly  difficult  to  prevent  failures  in 
such  service.  The  number  of  failures  is,  of  course, 
dependent  upon  the  severity  of  the  conditions,  but 
also  varies  directly  with  the  number  of  hours  in  serv- 


These  are  veiy  readily  repaired  when  found,  but  are 
often  very  puzzling  to  find  and  for  this  reason  may 
cause  several  hours'  delay.  They  are  important  also 
because  they  sometimes  result  in  motor  burn-out  by 
leaving  the  motor  running  single-phase. 
Spare  Equipment  and  Parts 
It  is  good  practice  to  carry  spare  motors  for  all 
small  motors,  up  to  100  hp.,  and  a  complete  set  of 


The  two  tube  mill  motors,  Allis-Chalmers  200  hp.,  at  the  Goldfield  Consoli- 
dated mill.  The  average  load  is  about  220  hp.,  and  the  motor  at  the  left 
has  operated  for  eight  years  continuously  without  trouble. 

ice,  and  it  is  to  be  remembered  that  most  mill  motors 
are  in  service  24  hours  per  day  and  every  day  in  the 
year.  It  is  difficult  to  give  proper  care  when  motors 
can  be  shut  down  only  upon  permission  of  the  men 
whose  duty  it  is  to  get  the  maximum  production, 
and  it  is  difficult  to  make  proper  repairs  under  the 
stress  of  hurry  to  get  going  again. 

At  Goldfield,  failures  averaged  four  or  five  per 
month  out  of  about  110  motors  connected.  Of  these, 
only  about  one  in  four  was  a  shop  job,  that  is,  so 
serious  that  the  motor  was  sent  to  the  shop  for  re- 
winding. This  number  of  failures  is  high,  due  to  the 
fact  that  most  of  these  motors  were  old  and  had 
been  several  times  repaired.  In  good  average  prac- 
tice, with  modern  equipment,  half  this  number  may 
be  expected. 

Failures  in  starters  are  almost  as  common  as 
motor  failures  but  of  much  less  consequence.  The 
great  majority  are  contact  troubles  that  are  readily 
repaired.  There  were  a  number  of  starter  burn-outs 
in  Goldfield,  due  usually  to  starters  being  left  on 
starting  position,  but  this  is  rare  with  modern  start- 
ers having  spring  handles. 

Failures  of  transformers  are  very  rare.  There 
is  only  one  other  class  of  failures  common  enough 
to  require  mention  here,  viz.,  open  lines,  due  almost 
always  to  local  heating  resulting  from  high  contact 
resistance  at  some  bolted  or  spring  held  terminal. 


One  of  the  five  stamp  motors,  AUis-Chalmers  60  hp.,  at  the  Goldfield  Con- 
solidated mill.  These  are  underneath  the  ore  bins  in  a  dark  and  very  dusty 
location,  but  operate  under  an  average  load  of  42  hp.,  giving  very  little 
trouble. 

spare  coils  for  larger  motors  doing  essential  duty. 
One  spare  motor  will  serve  for  a  number  of  the  same 
or  slightly  smaller  size  up  to  some  six  or  eight,  and 
beyond  that  another  spare  should  be  provided.  Spare 
coils  also  should  be  provided  when  one  motor  is  serv- 
ing for  as  many  as  six,  as  the  loss  of  one  would  leave 
the  others  uncovered  until  the  first  is  re-wound. 
Regarding  spare  bearings,  these  are  of  doubtful 
value  as  a  burnt-out  bearing  usually  means  a  bm"nt- 
out  motor,  or  one  so  damaged  that  the  bearing  can 
be  re-babbitted  while  the  motor  is  being  repaired, 
and  hence  without  additional  loss  of  time.  It  was 
once  the  practice  to  carry  spare  rotor  bars.  This  is 
not  worth  the  cost,  even  mth  bolted  construction. 
It  is  not  usual  to  carry  spare  laminations,  as  cases 
are  rather  rare  where  laminations  are  damaged  so 
badly  that  they  cannot  be  used  again  after  separat- 
ing and  restacking.  Spares  need  not  be  carried  for 
hoist  motors,  as  these,  being  always  under  control, 
are  rarely  damaged  beyond  a  few  coils,  which  can  be 
cut  out. 


DYNAMITE  was  invented  by  Nobel  in  1867. 
Don't  keep  it  stored  in  the  basement; 
somebody  can  use  it. 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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Starter  contact  parts  should  always  be  carried, 
as  many  as  necessary  to  insure  always  having  a 
supply  on  hand.  Spare  transformers  or  parts  are  not 
recommended,  except  in  extreme  cases,  as  when 
transformers  are  dangerously  overloaded  already. 
Causes  of  Failures 

Based  upon  our  experience  at  Goldfield,  the  more 
common  causes  of  motor  failures  are  given  in  the 
order  of  their  importance  in  the  following  table: 

1.  Vibration,  or  shaking. 

2.  Dirt  in  oil. 

3.  Water  on  landing. 

4.  Overload. 

5.  Loss  of  one  line  connection   (single-phasing). 

6.  Original  defect. 

These  are  the  primary  causes.  Ultimate  failure 
is  usually  due  to  a  succession  of  events,  and  often  a 
secondary  cause  is  blamed  whereas  the  trouble  could 
have  been  prevented  only  by  I'emoving  the  primary 
cause.  For  instance,  vibration  may  cause  bearing 
enlargement  permitting  rotor  to  rub  stator,  which 
will  burn  insulation,  eventually  causing  failure  by 
ground  or  short.  Vibration,  the  most  prolific  trouble 
maker,  may  result  from  the  following  conditions: 

1.  Gear   drive. 

2.  Unbalanced  pulley. 

3.  Badly  spliced  belt. 

4.  Unbalanced  rotor. 

5.  Connected  or  adjacent  machines. 

The  most  destructive  form  of  vibration  is  not  a 
visible  shake  but  a  fine  sharp  buzz  that  can  be  best 
detected  with  the  finger  nails  or  with  a  steel  against 
the  teeth.    It  may  cause : — 

1.  Broken  connections  in  stator  or  wound  rotor. 

2.  Broken  rotor  bars. 

3.  Broken  main  frames. 

4.  Bearing  enlarged  by  constant  rubbing. 

5.  Oil  thrown  out  by  splatter. 

6.  Oil  plug  shaken  loose  and  out. 

7.  Bearing  set  screw  out,  permitting  bearing  to  turn. 

8.  Oil  ring,  if  split  type,  shaken  apart. 

9.  Oil  soaked  windings. 

,10.     Sparking  at  slip  rings  and  commutator. 
11.     Rotor  core  bolts  loose  or  bi-oken. 

These  are  only  the  immediate  results,  as  each 
may  lead  to  something  else.  For  instance,  a  broken 
connection  may  result  simply  in  a  trouble  call  and 
quick  repair,  but  it  may  also  result  in  a  badly 
scorched  winding  if  the  motor  continues  to  run  on 
single  phase.  Broken  rotor  bars  are  of  little  conse- 
quence as  a  rule,  but  if  many  bars  are  out  of  place, 
the  resultant  unbalanced  magnetic  pull  may  be  pow- 
erful enough  to  draw  the  rotor  over  against  the  sta- 
tor, thus  burning  laminations  and  coils.  Bearing 
troubles  due  to  vibration  have  about  the  same  results 
as  if  due  to  dirt  in  the  oil,  the  second  most  common 
primary  cause  listed  above.  This  may  be  merely 
renewal  of  babbitt  at  convenience,  but  may  be  bab- 
Intt  melted  out  and  motor  stalled,  or  rotor  allowed  to 
drag  on  statoi'  until  burn-out  follows.  Oil  on  wind- 
ings, besides  being  objectionable  from  the  standpoint 
of  cleanliness,  is  itself  a  common  cause  of  motor 
failure.  It  collects  dirt,  raising  the  temperature  by 
impeding  ventilation,  and  it  dissolves  out  the  insu- 
lating varnishes,  aiding  the  entrance  of  moisture. 
If  copious,  it  loosens  the  coils  so  that  they  move 
constantly  and  rub  against  each  other  until  the  in- 
sulation is  worn  through. 


Sparking,  besides  causing  rapid  wear  of  brushes 
and  rings  or  commutator,  may  fill  the  winding  with 
carbon  dust  until  bad  flashing  occurs,  sometimes  ac- 
companied with  destructive  arcing  between  exposed 
terminals  or  coil  ends. 

Water  on  windings  is  not  as  serious  as  it  sounds. 
If  there  is  any  damage  at  all,  it  is  usually  a  simple 
ground  or  short  which  can  be  quickly  repaired. 
In  case  of  complete  soaking,  it  is,  of  course,  neces- 
sary to  dry  out  the  motor,  else  it  may  be  entirely 
bui'iit  out  by  distributed  leakage.  The  delay  for  dry- 
ing is  usually  the  worst  result. 

Overload  seldom  causes  immediate  failure.  If 
accidental  and  severe,  it  will  usually  open  protective 
devices.  More  often  the  winding  is  repeatedly 
scorched,  oi'  gradually  carbonized  by  carrying  just 
a  little  too  much,  until  failure  finally  results  from 
distributed  leakage.  A  complete  new  winding  is  then 
required. 

Single-phasing,  as  it  is  sometimes  called,  does 
no  harm  if  the  load  is  not  more  than  about  60%  of 
what  the  motor  would  carry  normally;  and  if  more, 
then  the  effect  is  that  of  an  overload.  It  results 
from  one  line  connection  becoming  open  somewhere, 
usually  in  the  starter  contacts,  often  at  a  terminal 
lug  that  has  heated  up  from  high  contact  resistance, 
and  sometimes  it  results  from  the  blowing  of  a  single 
fuse.  This  last  is  also  often  due  to  heating  of  ter- 
minals from  high  contact  resistance. 

Original  defects  in  motors,  such  as  poorly  sold- 
ered connections,  insulation  torn  at  edge  of  slot  when 
coil  was  forced  in,  etc.,  do  not  always  show  up  at 
first  but  stand  until  developed  by  some  other  primary 
cause,  as  vibration  or  overload.    They  are  rare. 

All  of  the  troubles  and  causes  listed  above  were 
actually  encountered  at  Goldfield  in  one  or  more  in- 
stances, and  the  writer  has  had  experience  of  many 
of  them  elsewhere.  Bearing  troubles  of  one  sort  or 
another  are  the  most  frequent,  constituting  more 
than  half  of  all  motor  troubles,  and  are  also  the  most 
destructive,  since  they  so  often  result  in  rubbing  in 
the  air  gap.  This  is  the  worst  thing  that  can  happen 
to  a  motor  as  it  damages  both  coils  and  laminations. 
Many  re-wound  motors  are  below  par  because  their 
laminations  have  been  injured  and  not  replaced. 

Inspection 

In  any  large  mill,  the  electrician  should  make  a 
regular  routine  inspection  every  morning,  with  mo- 
tors running,  and  should  arrange  for  a  shut-down 
for  more  complete  inspection  and  cleaning  of  each 
motor  and  starter  every  ten  days  or  two  weeks.  The 
daily  routine  inspection  may  be  omitted  for  motors 
seldom  used  and  those  having  special  attendance  as 
hoist  motors  and  pump  station  motors.  In  this  in- 
spection, motors  should,  be  examined  for  tempera- 
ture, hot  bearings,  oil  conditions,  vibration,  and  as  to 
danger  from  dripping  or  splattering  water  and  water 
brought  up  by  the  belt.  The  last  two,  when  they 
cannot  be  corrected  by  the  man  on  shift,  should  be 
reported  to  the  superintendent,  and  if  not  promptly 
corrected,  should  be  reported  in  writing.  At  the 
more  careful  inspection,  when  motors  are  shut  down, 
the  air  gap  should  be  gaged  by  means  of  a  set  of 
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steel  gages  of  several  different  thicknesses  and  a 
lecord  kept  in  a  note  book,  or  on  special  forms,  of 
the  clearance  in  the  air  gap,  top,  bottom,  and  each 
side.  By  keeping  a  continuous  record  of  each  motor, 
it  will  be  possible  to  note  the  progress  of  wear  and 
thus  determine  when  bearings  should  be  renewed. 
For  appearance  sake,  motors  should  be  wiped  off  on 
the  outside,  but  no  attempt  should  be  made  to  clean 
them  internally  except  when  in  the  shop  for  repairs, 
or  when  so  badly  choked  with  dirt  that  ventilation  is 
I'educed  to  such  a  degree  as  to  cause  dangerous 
temperature  rise.  The  practice  of  blowing  out  mo- 
tors periodically  with  compressed  air  is  not  good,  as 
air  frequently  contains  moisture,  and  also  dirt  is 
sometimes  blown  into  beaiings  or  into  parts  of  the 
winding  where  it  will  do  more  harm  than  before. 
Dry  dust  on  a  motor,  if  the  bearings  are  protected,  is 
quite  harmless ;  and  if  caked  on  with  oil  from  leaking 
bearings,  it  can  only  be  removed  effectually  in  the 
shop. 

Starters  should  be  examined  at  the  same  time 
as  the  corresponding  motors  and  their  contacts  filed 
smooth  or  renewed.  The  oil  in  starters  requires 
little  attention  except  to  see  that  it  covers  all  con- 
tacts and  that  the  mud  in  the  bottom  is  not  deep 
enough  to  touch  conducting  pai-ts.  The  low  voltage 
release  should  be  kept  clean  so  that  it  does  not  stick. 

Transformers  and  oil  switches  other  than  start- 
ers should  be  inspected  twice  a  year,  mainly  to  see 
that  the  oil  is  at  proper  level,  that  is,  covering  all 
exposed  terminals  and  connection  boards.  In  the 
case  of  high  tension  transformers,  1.5  kv.  and  over, 
the  oil  should  be  examined  also  for  moisture  and 
carbon. 

Occasionally  all  switch  lugs  and  unsoldered  con- 
tacts carrying  heavy  currents  should  be  examined 
for  high  temperatu]-e,  as  they  ai'e  always  liable  grad- 
ually to  heat  up  from  oxidation  even  though  they 
have  been  in  service  for  years.  This  is  particularly 
true  of  switches  and  fuses  that  ai-e  rarely  opened. 
Use  tends  to  break  the  oxide  film.  Moisture  seems 
to  have  a  similar  effect,  and  oil  or  grease  on  contacts 
tends  to  prevent  oxidation  by  excluding  air.  Many 
blown  fuses  are  the  result  of  contact  heating.  The 
inspection  should  be  made  by  a  responsible  man,  not 
left  to  a  mere  helper. 

Lubrication 

Any  good  mineral  oil  is  satisfactory  for  motor 
use,  provided  it  is  clean,  is  thick  enough  not  to  be 
throwTi  by  the  rings,  and  thin  enough  to  flow  freely 
at  normal  temperature.  In  general,  large  bearings 
require  heavier  oil  than  small  ones.  If  the  oil  is  too 
stiff,  the  bearing  will  warm  up  to  a  point  where  the 
oil  will  be  thin.  If  the  rings  are  throwing  the  oil  by 
running  too  fast,  this  may  be  stopped  by  using  a 
heavier  oil.  But  this  throwing  of  oil  may  be  due  to 
a  bent  ring,  or  to  vibration.  Whatever  the  cause, 
it  should  be  stopped  if  possible,  for  the  flying  drops 
of  oil,  although  caught  by  the  housing,  will  usually 
crawl  to  the  edge  and  saturate  the  dust  guard,  if 
I  there  is  one,  or  di-ip  down  on  to  the  shaft.  The 
menace  to  the  bearings  from  loss  of  oil  may  be  noth- 
ing, but  this  oil  will  usually  get  into  the  Avinding, 


either  along  the  shaft  or  by  flying  in  with  tlie  draft 
of  air  from  the  under  edge  of  the  housing.  A  few 
drops  a  day  will  eventually  saturate  the  winding. 

The  practice  of  oiling  motors  every  little  while, 
whether  needed  or  not,  and  particularly  through  the 
covers,  is  very  bad  though  all  too  common.  Oil 
should  be  put  in  only  through  the  oil  gage,  and  nevei' 
without  ascertaining  the  cause  of  its  being  low  and 
correcting  it  if  possible;  for  oil  does  not  diy  up  or 
wear  out.  If  low,  it  must  have  leaked  out  and  prob- 
ably has  gone  into  the  winding.  If  a  bearing  is  run- 
ning properly,  it  need  never  be  touched  and  need 
never  have  a  drop  of  oil  added,  not  within  the  ordi- 
nary life  of  machines.  Putting  oil  in  through  the 
cover  is  almost  certain  to  result  in  getting  dirt  in 
on  the  bearings.  In  cases  where  operatoi's  cannot  be 
taught  to  refrain  from  doing  this,  the  covers  should 
be  wired  down.  The  cover  is  for  inspection,  and 
when  the  fact  has  once  been  ascertained  that  the 
rings  always  stait  and  run  properly,  the  cover  need 
never  be  raised. 

Barr  bearings  have  been  advocated  as  a  means 
of  preventing  bearing  troubles,  particularly  rubbing 
in  the  air  gap.  The  writer's  experience  is  not  suffi- 
cient on  this  point  except  to  indicate  that  ball  bear- 
ings are  quite  as  sensitive  to  dii't  and  to  vibration 
as  are  babbitt  bearings.  They  do  prevent  the  oil 
nuisance  and  piobably  would  reduce  the  number  of 
cases  of  rubbing. 


FEDERAL  POWER  COMMISSION 
ORGANIZATION 

The  newly  created  Federal  Power  Commission 
plans,  among  other  things,  to  compile  impi'oved  sta- 
tistics concerning  water-power  resources,  their  utili- 
zation and  distribution.     This  work  will  be  done  in 


Geographical   divisions  of  operation  under   the   Federal    Power   Commission 

cooperation  with  the  electrical  industry  and  with  the 
public  utility  commissions  of  the  various  states. 

The  heads  of  divisions  into  which  the  Federal 
Commission  is  divided  are  to  be  known  as  chief  engi- 
neer, chief  accountant,  chief  counsel,  and  chief  clerk. 


ELECTRIC  ARC  LIGHTS  were  invented  by 
Davy  about  1830.  If  you  can't  see  your 
way  to  getting  what  you  want, 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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Air  Draft  Required  for  Fuel  Oil 

BY  ROBERT  SIBLEY  AND  C.  H.  DELANY 

(Is  the  actual  draft  available  in  your  steam  power  plant  sufficient  to  bring  about  the  greatest 
economy?  Here  are  some  recent  research  notations  on  this  important  and  timely  problem  by 
the  authors  of  the  text  book  entitled  "Elements  of  Fuel  Oil  and  Steam  Engineering,"  which  is 
soon  to  make  its  second  appearance  on  the  market,  greatly  enlarged  and  illustrated  with  over 
two  hundred  distinct  charts,  photographs  and  diagrams.  This  second  edition  is  being  published 
by  McGraw-Hill  Book  Company,  New  York  City.— The  Editor.) 


For  every  kind  of  fuel  and  rate  of  combustion 
there  is  a  certain  draft  with  which  the  best  general 
results  are  obtained.  A  comparatively  light  draft  is 
best  foi'  burning  bituminous  coals  and  the  amount  to 
use  increases  as  the  percentage  of  volatile  matter 
diminishes  and  the  fixed  carbon  increases,  being 
highest  for  the  small  sizes  of  anthracites.  Numerous 
other  factors  such  as  the  thickness  of  fires,  the  per- 
centage of  ash  and  the  air  spaces  in  the  grates  bear 
directly  on  this  question  of  the  draft  best  suited  to 
a  given  combustion  rate. 

For  fuel  oil,  the  question  of  draft  required  is 
greatly  simplified  by  the  fact  that  the  air  does  not 
have  to  be  drawn  in  through  a  thick  bed  of  fuel  and 
there  are  no  ashes  or  clinkers  to  further  complicate 
the  matter.  The  resistance  offered  to  the  entrance 
of  air  to  the  furnace  is  caused  by  the  checkerwork 
furnace  floor,  and  as  the  openings  in  the  checkerwork 
can  be  altered  at  will,  it  is  e^ddent  that  the  amount 
of  di'aft  required  in  the  furnace  will  depend  largely 
on  the  arrangement  of  checkerwork  adopted. 

For  a  furnace  arrangement  in  which  the  total 
net  area  of  free  air  space  amounts  to  3  to  3i^  sq.  in. 
per  rated  horsepower  of  the  boiler,  the  draft  required 
in  the  furnace  amounts  to  the  following,  approxi- 
mately : 


Per  cent  of  rating 

Draft  in  furnace 

100 

0.05 

150 

0.10 

200 

0.25 

The  di'aft  in  the  furnace  is  only  a  small  propor- 
tion of  the  total  di'aft  that  must  be  supplied  by  the 
chimney,  for  it  is  necessary  to  add  to  the  furnace 
draft  the  draft  loss  caused  by  the  friction  of  the 
gases  in  passing  thi'ough  the  boilers,  breechings  and 
flues  leading  to  the  chimney. 

Draft  Losses  in  Steam  Power  Generation 

The  loss  of  draft  is  greatest  in  boilers  having 
the  longest  path  of  gases,  the  greatest  velocity,  and 
the  greatest  number  of  changes  in  direction  of  flow 
of  gases.  A  boiler  having  a  single  pass  with  the  hot 
gases  entering  at  the  bottom  and  leaving  at  the  top 
has  a  minimum  draft  loss.  In  most  designs  of 
boilers,  however,  this  arrangement  cannot  be  adopted 
as  the  area  of  gas  passage  would  be  too  large.  This 
would  result  in  the  gases  short  circuiting,  that  is 
passing  in  a  narrow  stream  from  one  corner  to  the 
other  without  coming  in  contact  with  all  of  the  heat- 
ing surface.  To  make  the  heating  surface  effective 
in  absorbing  heat  from  the  gases  it  is  therefore 
necessary  to  provide  baffles  in  the  boiler,  which  de- 
flect the  gases  and  cause  them  to  travel  back  and 
forth  until  their  temperature  has  been  reduced  as 
much  as  possible. 


The  ai'rangement  of  baffles  is  a  feature  of  boiler 
design  and  need  not  be  entered  into  here.  It  is  well, 
however,  to  refer  briefly  to  the  general  principle 
involved,  namely,  that  the  higher  the  velocity  of 
gases  traveling  over  the  heating  surface  the  greater 
will  be  the  coefficient  of  heat  transfer.  Consequently 
it  would  seem  that  in  order  to  insure  maximum  effi- 
ciency of  the  boiler  theie  should  be  a  large  number 
of  passages  of  small  area,  so  as  to  insure  high  veloc- 
ity of  the  gases.  This  is  true  up  to  certain  limits, 
but  unfortunately  it  is  soon  found  that  the  additional 
loss  of  draft  caused  by  increased  friction  and  extra 
changes  in  direction  of  the  gases  makes  the  produc- 
tion of  the  required  draft  both  difficult  and  ex- 
pensive. 

In  the  majority  of  water  tube  boilers  the  baffles 
are  arranged  for  three  passes,  that  is  the  gases  are 
forced  to  travel  the  length  or  height  of  the  boiler 
setting  three  times  before  reaching  the  stack.  With 
this  arrangement  the  areas  of  passes  are  such  as  to 
give  the  gases  a  velocity  of  10  or  15  ft.  per  second 
when  the  boiler  is  operating  at  its  rated  capacity. 
By  increasing  the  number  of  passes  to  four  or  five 
the  velocity  may  be  increased  to  20  or  30  ft.  per 
second.  This  results  in  a  higher  rate  of  heat  trans- 
mission so  that-  moi'e  heat  is  absorbed  from  the 
gases,  reducing  their  temperature  and  resulting  in 
less  waste  to  the  chimney. 

To  enable  the  number  of  passes  in  a  boiler  to  be 
increased  the  chimney  must  be  designed  to  suit  the 
increased  loss  of  draft  that  will  occur.  Thus  in  every 
case  the  actual  draft  loss  should  be  determined  as 
closely  as  possible,  and  the  actual  figures  for  the 
particular  case  in  hand  used  in  designing  the  chim- 
ney. It  is  desirable  in  all  cases  to  design  the  stack 
for  a  greater  draft  than  is  expected,  for  it  is  a  simple 
matter  to  reduce  the  draft  by  closing  in  on  the 
damper,  whereas  if  the  draft  is  insufficient  nothing 
can  be  done  to  increase  it.  Again,  it  may  be  desired 
at  some  future  time  to  increase  the  number  of  passes 
in  the  boiler,  or  otherwise  modify  the  baffles  in  such 
a  way  as  to  require  more  draft.  This  would  be  im- 
practicable unless  the  stack  is  large  enough  to  pro- 
duce a  surplus  of  draft. 

In  oi'der  to  give  the  reader  some  general  ideas 
of  computations  involved  in  ascertaining  draft  losses 
assumed  in  design  we  shall  now  pass  to  a  brief  con- 
sideration of  this  problem. 

Loss  of  Draft  in  Boilers. — The  loss  of  draft 
through  a  boiler  proper  will  depend  upon  its  type 
and  baffling,  and  will  increase  with  the  per  cent  of 
rating  at  which  it  is  run.  For  design  purposes,  it 
may  be  assumed  that  the  loss  through  an  oil  fired 
boiler  between  the  furnace  and  the  damper  will  be 
0.15  in.  when  it  is  run  at  its  rating,  0.35  in.  at  150 
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per  cent  of  its  rating-  and  0.60  in.  at  200  per  cent  of 
its  rating. 

Losses  in  Flues  and  Turns. — With  circular  steel 
flues  of  approximately  the  same  size  as  the  stack  or 
when  reduced  proportionally  to  the  volume  of  gases 
they  are  to  handle,  a  convenient  rule  is  to  allow  0.1 
in.  di-aft  loss  per  100  ft.  of  flue  length  and  0.05  in. 
for  each  right  angle  turn.  These  figures  are  also 
good  for  square  or  rectangular  steel  flues  with  areas 
sufficiently  large  to  provide  against  excessive  fi'ic- 
tional  loss.  For  losses  in  brick  or  concrete  flues  these 
figures  should  be  doubled. 

Thus  the  loss  in  di-aft  flues  and  turns  for  an 

installation  having  a  flue  100  ft.  long  and  containing 

two  right  angle  turns  is 

Loss  for  flues,  per  100  ft.  0.1  in. 

Turns  2   X   0.05  0.1  in. 

0.2  in.  loss 

Total  Available  Draft  Required. — We  are  now 

enabled  to  compute  the  total  available  draft  required 
for  a  boiler  installation  by  summing  up  the  separate 
components  required  for  the  furnace,  for  the  boiler, 
for  the  flues  and  for  the  turns. 

Thus,  for  an  oil  fired  boiler  to  operate  at  200 
per  cent  of  its  rated  capacity,  connected  to  a  chimney 
through  a  flue  100  ft.  long  and  containing  two  right 
angle  tui'ns,  we  have  the  following: 

Draft  in  furnace   0.25  in. 

Draft  loss  in  boiler 0.60  in. 

Draft  loss  in  flue 0.20  in. 

Draft  required  at  base  of  chimney  1.05  in. 

Artificial  Draft. — As  we  have  seen  draft  in  a 
stack  is  caused  by  difference  in  pressure  between  the 
gases  inside  and  outside,  resulting  in  a  flow  of  air 
from  the  higher  external  pressure  to  the  lower  in- 
ternal pressure.  A  similar  difference  in  pressure, 
and  consequent  flow  of  air,  may  be  produced  by  a  fan 
or  blower  instead  of  by  a  chimney.  When  this  is 
done  we  have  what  is  known  as  Artificial  Draft. 

There  are  two  forms  of  artificial  draft  known  as 
Forced  Draft  and  Induced  Draft,  the  distinguishing 
feature  between  the  two  being  the  location  of  the 
fan  in  respect  to  the  boiler. 

In  the  case  of  Forced  Draft  the  fan  sucks  air 
direct  from  the  atmosphere  and  delivers  it  to  the 
boiler,  under  pressure  somewhat  greater  than  that 
of  the  atmosphere.  In  the  case  of  Induced  Draft  the 
fan  is  located  between  the  boiler  and  the  stack,  sucks 
the  gases  of  combustion  out  of  the  boiler  and  dis- 
charges them  to  the  stack. 

Since  Forced  Draft  produces  a  pressure  greater 
than  atmospheric,  its  use  is  confined  principally  to 
forcing  air  through  a  thick  bed  of  fuel  on  the  grates. 
It  is  used  largely  in  connection  with  certain  kinds 
of  stokers,  and  frequently  with  hand  fired  boilers 
using  low  grade  coals.  Forced  di'aft  is  not  suitable 
for  steam  atomized  oil-fired  boilers,  because  there 
being  no  fuel  belt  on  the  grates  to  oflfer  resistance, 
the  positive  pressure  from  the  fan  discharge  would 
be  carried  up  into  the  boiler  setting.  This  would 
cause  the  gases  to  leak  out  into  the  boiler  room,  and 
in  some  cases  would  result  in  excessive  furnace  tem- 


perature and  burning  out  of  the  brickwork.  For  sat- 
isfactory operation  of  stationary  boilers  it  is  neces- 
sary to  keep  the  pressure  of  the  gases  within  the 
boiler  setting  slightly  lower  than  atmospheric  pres- 
sure. When  forced  draft  is  used  the  positive  pres- 
sure should  not  extend  past  the  ash  pit.  Forced 
draft  is  used  extensively  with  Mechanical  Atomizing 
oil  burners,  where  owing  to  the  small  area  for  air 
admission  it  is  impossible  to  get  into  the  furnace 
enough  air  for  high  overloads  by  means  of  natui'al 
draft. 

Induced  draft  can  be  used  instead  of  natural 
draft  wherever  desired.  It  is  cheaper  to  install  than 
a  high  stack,  but  the  power  required  to  drive  the 
fan  makes  it  more  expensive  to  operate.  It  is  of 
especial  advantage  where  the  gases  escaping  from  the 
boiler  are  passed  through  an  economizer  to  absorb 
some  of  their  heat,  before  they  are  allowed  to  reach 
the  chimney.  The  economizer  introduces  added  fric- 
tional  resistance  to  the  gases  so  that  extra  draft  is 
required.  Besides  this,  the  economizer  reduces  the 
temperature  of  the  gases  to  such  an  extent  that  to 
obtain  sufficient  di'aft  without  a  fan  would  require 
a  stack  of  excessive  height.  By  installing  an  in- 
duced draft  between  the  economizer  and  the  stack, 
ample  draft  can  be  obtained  regardless  of  the  height 
of  the  stack  or  the  temperature  of  the  gases. 

Induced  draft  is  also  of  value,  even  when  econ- 
omizers are  not  employed,  in  cases  where  it  is  im- 
practicable or  undesirable  to  build  a  stack  of  normal 
height.  An  example  of  this  is  found  in  the  power 
plant  of  the  University  of  California,  where  a  high 
unsightly  stack  would  seriously  interfere  with  the 
architectural  features  of  the  university  buildings. 
By  building  a  stack  only  50  ft.  high,  and  supplement- 
ing it  with  an  induced  draft  fan,  this  difficulty  was 
overcome. 


AN  AMERICAN  GOLD  DREDGE  FOR 
NEW  ZEALAND  FIELDS 

An  example  of  the  far-reaching  activities  of 
American  industry  is  to  be  found  in  a  gold  dredge 
that  has  been  designed  and  constructed  in  New 
York  for  the  purpose  of  operating  in  New  Zealand 
gold  fields.  This  dredge  is  being  built  by  the  New 
York  Engineering  Company  and  is  along  the  type  of 
di-edge  constructed  for  operations  in  Alaskan  fields. 
The  hull  is  115  feet  6  inches  overall,  beam  50  feet, 
depth  11  feet,  and  is  built  of  Kam'ic  pine.  Power  for 
dredging,  pumping  and  shifting  position  is  furnished 
by  Westinghouse  electric  motors,  while  twelve  men,' 
four  men  to  a  shift,  constitute  the  crew. 

Dredges  of  this  type  have  operated  on  a  cost 
basis  of  61/4  cents  per  cu.  yd.  and  in  one  instance 
where  records  are  available,  418,745  cu.  yds.  have 
been  dug  in  a  period  of  two  years. 


AIR  BALLOONS  Avere  invented  by  Gusmac 
in  1729.  If  you  are  up  in  the  air  try 
advertising  for  a  position: 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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Problem  Course  in  Electricity 

BY   H.   H.    BLISS 

(The  toaster  on  your  breakfast  table  converts  electrical  energy  into  heat.  The  simple  math- 
ematical processes  by  which  you  can  figure  the  amount  of  energy  required  to  produce  a  given 
amount  of  heat  or  mechanical  energy,  are  described  below  in  the  seventh  of  a  series  of  prac- 
tical articles.  The  author  is  on  the  staff  of  the  Riverside  Junior  College  at  Riverside,  Cali- 
fomia.— The  Editor.) 


TRANSFORMATION  OF  ENERGY 

Kilowatt-hours  and   Horsepower-hours. — If  the 

motor  in  Fig.  A  absorbs  5  kw.,  the  lamps  take  1400 
watts,  and  the  Hne  loss  is  600  watts,  what  is  the 
output  of  the  generator  in  3  hours?  The  power 
output  is  evidently  7  kw.,  whether  the  generator 
works  one  minute  or  24  hours,  but  the  amount  of 
electrical  energy  it  supplies  to  the  circuit  depends 
upon  the  time.    We  say  that  7  kw.  for  3  hours  makes 
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Diagram  of  circuit  including  generator,   motor   and  lamps,   illus- 
trating   calculations    for    transformation    of    energy. 


a  total  of  21  "kilowatt-hours"  (abbreviated  "kw- 
hrs."),  defining  one  kw-hr.  as  the  energy  supplied 
in  one  hour  if  the  power  is  one  kw.  The  rule  is: 
"No.    of   kw-hrs.  =  no.    of   kw.  X  "«•    of    hours" 

(provided  the  po^^'er  is  constant  or  uniform  during 
the  time). 

What  is  the  output  of  the  motor  in  the  same 
figure  if  its  efficiency  is  90%  ?  The  power  output  is 
5  X  -90  =  4.5  kw.  =  6  hp.,  and  the  energy  output, 
or  work  done,  is  6  X  3  =  18  "horsepower-hours," 
where  the  definition  is  analogous  to  that  above. 

It  is  to  be  noted  that  we  multiply  power  by 
time  to  get  a  measure  of  the  energy  used  up  or 
woi'k  done,  and  it  is  this,  rather  than  the  power, 
for  which  we  are  charged  in  a  bill  for  electric  cur- 
rent. What  is  the  value  of  the  energy  lost  in  trans- 
mission in  the  preceding  example,  if  it  costs  the 
power  company  2  cents  to  generate  1  kw-hr.? 
600  X  3  =  1800  "watt-hours"  =  1.8  kw-hr.  Then 
1.8  X  2  =  3.6  cents. 

Since  it  is  energy  and  not  power  that  is  paid 
for,  the  meter  used  is  not  a  "wattmeter"  but  a  "watt- 
hour  meter,"  an  entirely  different  instrument.  What 
is  the  meter  reading  and  the  cost  for  a  month  if  a 
family  uses  six  40-watt  lamps  4  hours  a  day  and  the 
price  of  energy  is  8  cents  per  kw-hr.  ?  6  X  40  X  4 
=  960  watt-hours  per  day ;  30  X  -96  =  28.8  kw-hrs. 
Cost  =  28.8  X  -08  =  $2.30. 

Mechanical  Energy. — If  a  one-hp.  engine  op- 
erates for  one  second  it  is  able  to  lift  550  lbs.  one 
foot  vertically.  This  amount  of  work  we  might  call 
one  "horsepower-second."  It  is  more  often  desig- 
nated as  550  "foot-pounds,"  where  one  foot-pound  is 
the  work  of  lifting  a  pound  weight  one  foot  (or  mov- 
ing any  object  for  a  distance  of  one  foot  against  a 
resistance  of  one  pound).  This  is,  then,  a  simple 
and  direct  unit  for  the  measure  of  mechanical 
energy. 


One  hp.  is  550  ft.  lbs.  per  second.  A  "horse- 
power-minute" =  60  X  550  =  33,000  ft.  lbs.;  a 
horsepower-hour  =  60  X  33,000  =  1,980,000  ft.  lbs. 
Then  one  kw-hr.  =  4/3  of  this,  or  2,650,000  ft.  lbs. 

The  motor  in  Fig.  B  is  85%  efficient;  it  lifts  a 
mine  hoist  weighing  2000  lbs.  a  distance  of  1400  ft. 
What  is  the  cost  of  electric  energy  consumed,  at  4 
cents  per  kw-hr.  ?  2000  X  1400/.85  =  3,300,000  ft. 
lbs.  =  input  to  motor.  3,300,000/2,650,000  =  1.25 
kw-hr.,  costing  5  cents. 

Electricity  and  Heat. — Whenever  cui'rent  flows 
through  a  conductor  it  produces  heat  therein.  The 
heat  either  raises  the  temperature  of  the  conductor 
or  escapes  to  the  surrounding  material.  This  is  often 
practically  useful,  for  it  forms  the  basis  of  all  elec- 
tric heating,  lighting,  cooking,  welding,  etc.  The 
enormous  use  of  electricity  for  lighting  is  largely 
responsible  for  the  rapid  expansion  of  the  electrical 
industry. 

It  is  well  to  note  that  there  is  a  distinction  be- 
tween "heat"  and  "temperature."  A  hot  body  may 
contain  less  heat  than  one  much  cooler,  as  will  be 
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Fig._  B.  With  a  motor  85%  efficient  lifting  a  mine  hoist  weighing  2000  lbs. 
a  distance  of  1400  ft.,  what  is  the  cost  of  electric  energy  consumed,  at 
4   cents  per  kw-hr.  ? 

seen  by  comparing  the  heat  necessary  to  bring  a 
cupful  of  cold  water  to  the  boiling  point  with  the 
heat  necessary  to  raise  a  tubful  of  cold  water  to  the 
temperature  of  a  hot  bath.  A  thermometer  will 
show  the  cupful  of  water  to  be  hotter,  but  the  gas 
meter  will  indicate  that  tubful  took  far  more  heat. 

Heat  is  one  foi-m  of  energy  and  hence  can  be 
measured  in  such  energy  units  as  foot-pounds  or 
kw-hrs.  The  simplest  unit  is,  however,  the  "B.t.u." 
or  "British  thermal  unit,"  which  is  the  heat  required 
to  make  one  pound  of  water  one  degree  warmer. 
What  heat  is  necessary  to  bring  a  tubful  of  water 
(say  300  lbs.)  from  60°  to  100°  Fahr.?  It  takes 
40  B.t.u.  to  warm  one  lb.  of  water  by  40°  (60  to 
100)  ;  300  X  40  =  12,000  B.t.u. 

Calculating  Heat  Developed.  —  Numerous  tests 
have  shown  that  when  mechanical  energy  is  con- 
verted into  heat  by  friction,  one  B.t.u.  is  developed 
for  every  777  ft.  lbs.  used  up.  Hence  one  hp-hr. 
would    produce    1,980,000/777  =  2545  B.t.u.;    one 
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kw-hr.  gives  4/3  as  much,  or  3412  B.t.u.  These  fig- 
ures make  it  very  simple  to  calculate  how  much  heat 
will  appear  for  any  given  loss  of  mechanical  or  elec- 
trical energy. 

For  example :  A  certain  electrical  device  known 
as  a  "transformer"  may  have  an  efficiency  of  95%. 
Coils  of  pipe  carrying  water  are  used  to  remove  the 
heat  developed  by  the  electrical  losses.  How  many 
B.t.u.  are  taken  by  the  water  in  60  hours  if  the  input 
to  the  transformer  is  8  kw.  ?  Loss  ^5%  of  8  ^ 
.4  kw. ;  60  X  -4  =  24  kw-hrs.  This  =  24  X  3412  = 
82,000  B.t.u.  If  1300  lbs.  of  water  at  50°  Fahi-. 
enters  the  system  during  this  time,  what  is  the  tem- 
perature as  it  leaves?  Since  the  number  of  B.t.u.  = 
lbs.  X  degrees  rise,  the  rise  =  B.t.u./lbs.  =  82000/ 
1300  =  63°.    Final  temperature  =  50  +  63  =  113°. 

Transformation  of  Energy. — As  in  the  example 
above,  electrical  energy  is  readily  turned  into  heat. 
So  also  is  mechanical  energy,  as  in  all  cases  of  fric- 
tion. It  is  more  difficult  to  change  heat  energy  into 
one  of  the  other  forms,  yet  it  is  often  done,  by 
means  of  such  "prime  movers"  as  the  gasoline  en- 
gine and  the  steam  turbine.  It  is  found  in  all  such 
cases  that  a  large  portion  of  the  heat  energy  (60  to 
90%)  cannot  be  converted,  but  remains  as  heat, 
while  the  I'emainder  is  turned  into  mechanical 
energy,  and  possiblj^  later  (by  means  of  a  generator) 
into  electrical  energy. 

A  gas  engine  of  25%  efficiency  uses  fuel  enough  to 
supply  1,535,000  B.t.u.  The  eng^ine  is  "direct  connected"  to  a 
120-volt  d.c.  generator  of  80%  efficiency.  How  many  kw-hrs. 
does  the  generator  give  out,  and  what  is  the  average  current, 
if  the  fuel  is  burned  in  5  hours  ? 

The  energy  in  the  fuel  =  1,535,000  B.t.u.;  1,535,000  -^ 
3,412  =  450  kw-hrs.;  25%  of  this  =  112.5  kw-hrs.  which  the 
engine  gives  to  the  generator.  Then  80%  of  112.5  =  90 
kw-hrs.  which  the  generator  gives  out.  If  this  is  given  in  5 
hours,  the  average  power  is  90  H-  5  =  18  kw.  ^  18,000  watts. 
Current  =  watts/volts  =  18,000/120  =  150  amperes. 

Tests  show  that  it  requires  only  about  .02  of  a  B.t.u.  to 
heat  one  cubic  foot  of  air  one  degree.  What  is  the  cost  of 
waiTning  a  room  12x15x9  ft.  from  30°  to  65°  F.  by  elec- 
tricity costing  6  cents  per  kw-hr.?  The  cubic  feet  =  1620, 
which  could  be  warmed  1°  by  32.4  B.t.u.  Heat  required  ^ 
35  X  32.4  —  1133  B.t.u.  which  equals  1133/3412  =  .33  kw-hrs. 
Hence  the  cost  is  2  cents. 

Solutions  of  Problems  of    Previous  Set 

61.  30/15  =  2  amperes  =  current;  hence  loop  resist- 
ance is  9  ohms,  and  each  ^vire  has  4.5  ohms.  The  load  takes 
60  watts;  line  loss  =:  2  X  2  X  9  =  36  watts.  Power  delivered 
by  battery  =  96  watts,  and  efficiency  of  line  =  60/96  =  62.5%. 

62.  15  X  2.6  =  39  volts  drop.  Watt  loss  =  39  X  15 
=  585  watts.     110  —  .39  =  71;  71  X  15  =  1065  watts  in  arc. 

63.  When  30  volts  are  applied  the  total  current  is  10 
amperes;  that  through  the  heater  is  2.5  amperes.  Resistance 
of  coil  =  30/7.5  =  4  ohms.     Power  taken  =  300  watts. 

64.  Loss  =  amperes  X  amperes  X  ohms  ^  14  X  14  X 
.56  =  110  watts. 

65.  Loss  in  "armature"  =:  10  watts,  40  watts,  and  90 
watts  in  the  three  cases.     Loss  in  "field"  ^64  watts. 

66.  Input  =  volts  X  total  amperes  =  32  X  22  =  704 
watts;  output  =  input  —  losses  =  704  —  40  —  64  —  150  = 
450  watts;  efficiency  =  64%.  • 

67.  The  total  resistance  =  50  -|-  165  4-  9  =  224  ohms; 
current  through  transmitter  =  .116  ampere.  Current  in  one 
winding  =  .116/2  =  .058  ampere;  power  =  .058  X  .058  X  18 
=  .06  watt. 

68.  Lamp  resistance  =  111.2/7.2  =  15.44  ohms.  Add- 
ing line  resistance  (between  generator  and  lamps)  makes  the 
total  circuit  resistance  =  15.7,  hence  the  current  =  116.7/15.7 
—  7.44  amperes.     Drop  in  line  =  7.44   X   .26  =  1.93  volts, 


leaving  114.8   volts  at  lamps.     Line  loss 
14.4  watts. 


1.93    X    7.44 


69.  The  heater  loop  has  50  X  .002  =  .1  ohm,  so  that 
this  branch  has  a  total  of  1.2  ohms.  The  combined  resist- 
ance of  the  two  branches  is  found  by  assuming  one  volt  across 
JK:  1/1.2  =  .8333;  1/6  =  .1667;  sum  =  1.000  ampere:  hence 
combined  resistance  =  1-^1^1  ohm.  Add  the  resistance 
of  the  other  loop  (100  X  .002  =  .2  ohm)  and  total  circuit 
resistance  ^  1.2  ohms. 

70.  Current  from  battery  ^=  30/1.2  =  25  amperes  = 
current- in  the  50  ft.  wires;  drop  =  .2  X  25  =  5  volts,  leaving 
25  volts  at  junction.  Current  through  heater  loop  =^  25/1.2  = 
20.82  amperes.  Drop  =  20.82  X  .1  =  2.08  volts;  at  heater 
voltage  =  25  —  2.08  —  22.92  volts.  Loss  in  each  50  ft.  wire 
=  volts  drop  X  current  =  2.5  X  25  =  62.5  watts;  in  each 
25  ft.  wire  loss  =  1.04   X   20.82  —  21.6  watts. 

71.  30,000/550  =  54.5  hp. 

72.  Speed  =  15  X  5380/2600  =  22  ft.  per  sec.  Then 
500  X  22/550  =  20  hp.      %  of  20  =  15  kw.  =  15,000  watts. 

73.  Since  No.  hp.  =  lbs.  X  ft./ (550  X  sees.),  the  lbs.  = 
hp.  X  550  X  secs./ft.  =  26  X  550  X  300/110  =  39,000.  Gal- 
lons =  39,000/8.3  =  4700. 

74.  The  input  to  pump  =  26/.65  =  40  hp.  The  input 
to  the  motor  =  40/.86  =  46.5  hp.  =  35  kw. 

75.  Input  to  motor  =  4/3  of  30  =  40  hp.  Output  = 
40  X  .90  =  36  hp.  Only  86%  is  applied  to  cages:  36  X  .86 
=  31  hp. 

76.  The  cages  constitute  a  net  load  of  3300  —  1600  = 
1700  lbs.  Since  hp.  =  force  X  speed/550,  speed  =  550  X 
hp./force  =>  550  X  31/1700  =  10  ft.  per  sec. 

77.  Output  of  locomotive  =  1200  X  5  X  5280/(550  X 
3600)  =  16  hp.  =  12  kw.  Input  =  12/.65  =  18.5  kw.  Am- 
peres =  18500/84  =  220  amperes. 

Problems  on  Energy  Transformation 

78.  A  motor  of  92%  efficiency,  with  an  input  of  250  hp., 
drives  a  mine  pump  which  lifts  1000  gallons  per  minute  to  a 
height  of  660  ft.     Find  efficiency  of  pump. 

79.  The  resistance  of  the  loop  between  a  generator  and 
a  motor  is  3  ohms  (total).  The  motor  input  is  5700  watts; 
the  generator  delivers  6  kw.  to  the  line.  Find  line  loss  and 
current  flowing. 

80.  What  is  the  hp.  output  of  a  gas  engine  which  has 
32%  efficiency,  if  it  uses  in  20  hours  fuel  enough  to  produce 
2,300,000  B.t.u.? 

81.  A  100-hp.  motor  of  90%  efficiency  di'ives  a  ventilat- 
ing blower  8  hours  at  a  cost  for  current  of  $14.60.  What  is 
the  price  of  electi-ic  energy? 

82.  How  many  B.t.u.  per  hour  are  developed  by  an  elec- 
tric hot  plate  taking  4  amperes  on  a  220-volt  circuit?  If  half 
the  heat  escapes  to  the  air  how  hot  will  8  lbs.  of  water  get  in 
half  an  hour,  if  its  temperatui-e  is  60°  when  set  upon  the 
hot  plate  ? 

83.  How  many  gallons  of  cooling  water  per  hour  will 
be  warmed  from  60  to  100°  Fahr.  in  a  1000-kw.  transformer 
of  97%   efficiency, 

84.  A  35-hp.  motor  hauls  a  loaded  car  at  3.5  ft.  per 
second  up  a  40°  slope  to  a  coal  bunker.  Find  the  weight  of 
the  loaded  car,  the  pull  being  70%  of  the  weight. 

85.  With  a  motor  of  60%  efficiency,  how  many  ft.  lbs. 
of  work  will  be  done  on  $4.50  worth  of  energy  at  5  cents  per 
kw-hr.  ? 

86.  A  600-watt  electric  heater  operates  for  ten  minutes 
in  a  bath  room  6x8x8  feet  in  size.  The  air  is  at  50°  Fahr. 
at  the  beginning;  what  is  its  final  temperature  if  all  the  heat 
remains  in  the  air? 


INCANDESCENT  L.-VMPS  were  invented 
in  1879.  If  you  need  more  light  on  (he 
subject   of  supplies 
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Advertising 

BY  HOWARD   ANGUS 

(The  stranger  in  the  city  is  not  on  your  mailing  list,  and  perhaps  does  not  see  the  news- 
paper; h&w  can  you  introduce  your  store  to  him?  In  this  concluding  article  of  his  series  on 
advertising,  the  secretary  of  the  California  Electrical  Cooperative  Campaign  discusses  sign 
advertising  and  store  display  as  publicity  methods. — The  Editor.) 


Those  among  you  who  are  large  electrical  con- 
tractors and  dealers  can  use  bill  boards  with  good 
effect.  This  means  of  advertising  is  probably  too 
expensive  for  the  average  electrical  contractor  and 
dealer,  even  though  it  is  effective.  It  is  quite  pos- 
sible,   however,  for    all    electrical    contractors  and 


The  billboard  shown  above  was  most  successful  in  attracting  the  attention 
of    the    unobservant    crowd    to    the    recent    San    Francisco    electrical    home. 

dealers  in  any  city  to  band  together  and  use  bill- 
boards effectively.  This  will  sell  the  electrical  idea 
in  a  cooperative  mannei'  and  will  indirectly  secure 
results  to  the  individual  contractor  and  dealer. 

The  Use  of  Billboards 

The  most  important  feature  of  a  billboard  is  its 
location,  for  again  it  is  readers  you  are  after.  The 
ideal  location  of  course  is  on  some  principal  highway 
leading  into  the  city  over  which  there  is  a  great  deal 
of  traffic,  preferably  on  a  curve,  so  that  the  sign 
faces  the  people  as  they  come  up  the  road.  The 
same  principles  apply  to  a  good  billboard  as  to  a 
newspaper  advertisement  with  the  addition  that  it 
should  have  striking  and  distinctive  colors  and  a 
unique  appearance.  A  billboard,  especially  one 
owned  by  an  electrical  contractor-dealer,  should  be 
illuminated  at  night,  not  only  for  the  advertising 
value  of  the  board  during  the  dark  hours  but  also  to 
sell  illumination  to  the  public. 

What  has  been  said  of  billboard  advertising  ap- 
plies equally  to  street  car  posters. 

A  fine  medium  of  advertising  is  your  delivery 
wagon.  These  should  all  carry  advertisements  tell- 
ing what  you  have  to  sell,  how  desirable  it  is,  and 
where  your  store  is.  These  statements  should  be 
short  and  to  the  point  and  in  extra  large  letters, 
because  delivery  wagons  pass  rapidly.  You  ought  to 
have  several  signs  and  change  them  frequently, 
because  you  have  more  than  one  article  to  sell.     If 


possible  have  the  body  of  your  delivery  wagon  in 
some  unusual  design.  That  always  attracts  attention 
and  interest. 

An  electrical  contractor  should  always  have  a 
sign  on  every  house  he  is  wiring,  telling  those  who 
pass  his  firm  name,  store  address  and  telephone 
number.    • 

Electric  Signs 

You  should  by  all  means  have  an  electric  sign. 
For  you  not  to  have  an  electric  sign  is  the  same 
thing  as  an  automobile  man  without  an  automobile, 
a  grocer  refusing  to  eat,  or  a  clothing  merchant  not 
wearing  clothes.  An  electric  sign  typifies  your  busi- 
ness so  perfectly  that  it  is  a  necessity  and  should 
set  the  example  for  the  city. 

An  electric  sign  is  of  great  advertising  value. 
While  it  is  difficult  to  estimate  the  number  of  people 
an  electric  sign  will  bring  to  your  store,  all  of  them 
have  always  resulted  in  more  sales.  The  big  advan- 
tage of  the  electric  sign  is  its  appeal  to  people  at 
night.  The  streets  are  always  filled  with  people  in 
the  evening  who  are  either  shopping,  going  to  or 
from  some  entertainment  or  otherwise  on  pleasure 
bent.  At  this  time  their  minds  are  relaxed  and  they 
are  in  a  receptive  mood  and  particularly  impression- 
able. The  four  features  of  an  electric  sign,  generally 
speaking,  are:  motion,  color,  uniqueness  and  a  mes- 
sage. An  electric  sign  always  receives  attention  and 
arouses  interest,  but  to  awaken  a  desire  and  action 
it  must  tell  a  story  briefly  by  picture  or  word,  pref- 
erably both. 

Store  Display 

Your  store  display  is  part  of  your  advertising. 
Your  appliances  neatly  and  temptingly  arranged  in 
show  cases,  on  the  display  tables  and  on  the  floor, 
your  fixture  room — all  should  call  the  attention  of 
any  person  in  your  store  to  other  articles  in  such  a 
manner  as  to  awaken  their  attention  and  interest. 
The  subject  of  store  display  is  too  large  to  be  even 
attempted  in  this  article.  It  is  mentioned,  however, 
that  you  may  understand  that  there  are  reasons  for 
an  attractive,  clean  and  neat  store  display  and  that 
one  of  those  reasons  is  advertising  and  selling  value. 

There  should  be  unity  in  all  your  advertising. 
Your  windows  should  show  what  you  have  adver- 
tised in  the  newspapers  or  on  the  billboards  or  in 
the  street  cars  or  sent  out  in  circular  letters,  and  all 
should  tie-in  with  the  advertising  of  your  manufac- 
turers in  the  national  magazines.  .; 
Civic  Interest 

Any  activity  on  your  part  in  assisting  your  city 
to  grow  will  help  your  business. 

Every  merchant  in  every  city  should  be  inter- 
ested and  take  an  active  part  in  all  organizations  and 
movements  that  have  for  their  pui-pose  the  growth 
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and  development  of  his  city.  This  work  has  a  very 
definite  effect  on  his  store.  First,  the  larger  his  city 
becomes  the  more  business  there  will  be  for  him  to 
do,  and  secondly,  it  has  a  distinct  advertising  fea- 
ture. The  more  he  moves  and  works  among  his 
fellow  men,  the  better  known  he  becomes.  The  more 
intimately  his  activities  become  connected  with  those 
tending  to  make  the  city  grow  and  become  prosper- 
ous, the  more  often  his  name  appears  in  the  news- 
paper and  the  more  people  come  to  know  of  him  by 
reputation.  This  advertising  is  of  the  highest  value, 
for  people  think  of  their  prominent  men  as  reliable 
and  worthy  of  confidence.  The  certain  result  is  more 
business  for  the  store.  A  study  of  the  leading  mer- 
chants of  your  city  will  convince  you  of  this  fact. 


And  what  is  good  business  for  them,  is  good  business 
for  you.  Many  contractors  and  dealers  have  realized 
that  important  fact.  More  should.  It  will  help  you 
to  help  your  city  become  bigger  and  better  and  to 
associate  yourself  with  its  leaders. 

The  electrical  industry  must  be  a  unit  in  telling 
the  electrical  story  to  the  public,  just  as  other  indus- 
tries are.  The  manufacturers  are  telling  the  story 
to  the  entire  United  States ;  the  power  companies  are 
telling  it  throughout  their  territories.  The  story  will 
not  be  perfectly  told  unless  the  contractor-dealers 
tell  it  in  their  city — which  is  their  particular  terri- 
tory. That  you  may  know  how  to  raise  your  adver- 
tising voice  and  make  it  blend  with  the  whole,  these 
articles  have  been  written. 


The  Starting  of  a  Gold  Dredge 

(That  the  West  is  leading  in  the  practice  of  electric  welding  and  that  the  average  citizen  of 
this  section  of  the  country  is  taking  an  ever-increasing  interest  in  the  industrial  progress  made 
possible  by  electricity  is  shown  in  this  account  of  the  starting  of  an  electrically  operated  gold 
dredge  of  the  latest  type  in  Gold  Canyon,  Nevada. — The  Editor.) 


On  the  fifth  of  September  the  people  of  Nevada 
celebrated  the  beginning  of  a  new  chapter  in  the 
famous  story  of  the  Comstock  district.  Since  the 
days  of  the  Civil  War  this  section  of  the  West  has 
been  a  leader  in  the  production  of  gold  and  silver, 
but  now  through  the  application  of  electric  power  a 
still  greater  yield  is  being  made  possible. 

The  construction  of  a  $350,000  steel  gold  dredge 
in  Gold  Canyon  is  the  beginning  of  a  program  -of 
development  which  is  being  planned  by  the  Bulkeley 


engineer  for  the  Wells  enterprises  said,  "Nothing 
has  been  left  off."  He  was  especially  proud  to  state 
that  the  dredge  contains  every  known  device  for  the 
safety  of  operatives.  Enclosed  safety  switches  are 
used  throughout. 

The  Electrically  Welded  Deck 

The  feature  of  this  dredge,  as  far  as  the  elec- 
trical industry  is  concei'ned,  is  the  electrically  welded 
deck.     The   plates  of   the  108  by  46  foot  deck  are 


i 


From  every  direction  cars  found  their  way  to  the  gold  dredge  which  stood 
alone  in  the  hollow  of  the  desert  ready  to  start  its  laborious  tour  over  the 
valley.  Slowly  but  surely,  working  day  and  night,  it  will  eventually  reap 
the  gold  which  lies  in  the  surface  ground  of  the  surrounding  seven  hun- 
dred acres. 

Wells  interests.  A  company  known  as  the  Gold 
Canyon  Dredging  Company  has  been  formed  and 
this  is  directly  responsible  for  the  dredging  enter- 
prise. The  company  has  acquired  700  acres  of 
ground  in  the  valley  and  has  reason  to  believe  that 
this  kind  of  placer  mining  will  yield  most  satisfac- 
tory returns. 

As  shown  in  the  picture  above,  over  2,000  promi- 
nent citizens  from  various  parts  of  the  state  of 
Nevada  gathered  to  witness  the  starting  of  this  mod- 
ern steel  dredge  and  to  commemorate  this  beginning 
of  a  new  era  in  the  gold-mining  industry  of  the  state. 

This  Gold  Canyon  dredge  is  not  a  giant  in  size, 
but  it  is  one  of  the  most  complete  and  finished  prod- 
ucts  ever  floated.     As    Edwin   Higgins,    consulting 


A  side  view  of  the  steel  gold  dredge  is  shown  above.  At  the  extreme  left 
may  be  seen  the  apparatus  which  supports  the  line  of  buckets  which  scoop 
the  gravel  and  sand  from  the  front  of  the  pond.  The  leg-like  spuds  are 
seen  to  the  right  of  the  house  portion  and  the  stacker  from  which  the 
waste  is  dumped  is  extending  to  the  rear. 

14, -inch  thick  and  were  placed  with  a  14 -inch  opening 
between  all  edges,  thus  providing  space  for  welding. 
This  made  a  perfectly  smooth  deck  in  noticeable  con- 
trast to  the  riveted  deck.  Two  10-kilowatt  generator 
sets  transformed  the  a.c.  current  from  the  line  to 
60-volt  d.c.  current  which  was  used  for  welding. 
Two  men  welded  the  entire  deck  in  three  weeks  and 
although  the  actual  time  spent  on  the  job  was  as 
long  and  perhaps  longer  than  riveting  would  have 


ELECTRIC  WELDING  was  invented  by 
Thomson  in  1889.  All  is  not  useless  that 
was  broken;  if  you  can't  afford  a  new 
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required,  the  time  necessary  in  preparing  rivet  plates 
and  rivets  away  from  the  job  tlu'ows  the  balance 
distinctly  on  the  side  of  electric  welding. 

George  L.  Hurst  of  the  Bethlehem  Shipbuilding 
Corp.,  Ltd.,  who  designed  the  dredge,  strongly  advo- 
cated that  it  be  entirely  welded  by  electricity,  but 


Showing  some  of  the  many  visitors  who  p:athered  to  witness  the  ceremonies 
held  in  connection  with  the  throwing  of  the  switch  which  put  the  dredge 
in  operation. 

because  this  practice  was  new  and  untried  others  in 
authority  did  not  feel  safe  in  taking  such  an  advance 
step.  This  one  trial,  however,  has  proved  the  superi- 
ority of  the  electric  welding  practice  and  a  large  Cali- 
fornia dredge,  to  be  entirely  welded  by  electricity, 
is  now  being  planned. 
Electricity  and  Operation  — 

The  power  used  in  operating  this  dredge  is  taken 
from  Truckee  River  Light  and  Power  Company  lines 
at  4,400  volts  and  is  carried  to  the  di-edge  over  a 
1,500-foot  cable  where  it  is  transformed  to  the  440- 
volt  current  used  in  operating  the  motors.  The 
dredge  has  a  500-hp.  load.  The  largest  motor  is 
200-hp.,  used  to  operate  the  bucket  line  that  scoops 
the  gold-laden  gravel  from  surface  to  bedi'ock  and 
carries  it  up  to  the  top  of  the  dredge,  where  it  is 
dumped  into  an  inclined  revolving  grizzly  and  washed 
by  a  stream  of  water  passing  in  the  opposite  direc- 
tion. After  the  material  has  gone  through  the 
screen,  the  waste  is  cai'ried  up  to  the  end  of  the 
stacker  by  means  of  a  motor  and  is  dumped  behind. 

As  it  clears  a  way  before  it  this  boat-like  mill 
moves  forward  by  means  of  two  spuds  which  might 
be  likened  to  two  huge  legs.  Two  50-hp.  motors 
control  these  spuds.  While  the  boat  is  turned  side- 
ways one  free  spud  is  lifted  and  moved  forward; 
when  the  next  move  is  made  the  di'edge  is  held  on 
this  forward  spud  while  the  other  one  is  released. 
Thus  the  floating  mill  moves  through  the  desert  val- 
ley leaving  a  path  of  mined  material  behind  it.  In  all 
nine  motors  are  needed  to  operate  the  dredge. 
Opening  Ceremonies  — 

The  fact  that  the  people  of  Nevada  considered 
the  starting  of  this  di'edge  an  occasion  worthy  of 
their  consideration  is  significant  in  showing  how  the 
average  citizen  of  the  West  is  coming  to  realize  what 
electric  power  is  doing  constantly  to  build  up  the  in- 
dustries upon  which  the  prosperity  of  their  state 
depends.  Gerald  H.  Hutton,  general  manager  of  the 
dredge,  under  whose  supervision  the  boat  was  built 
in  the  record-breaking  time  of  less  than  six  months, 


was  master  of  ceremonies.  Mr.  Higgins  of  the 
Bulkeley  Wells  Company  was  the  first  speaker.  He 
gave  a  brief  history  of  placer  mining  from  the  first 
days  of  the  gold  pan  to  the  present  days  of  the  elec- 
trically operated  steel  dredge.  ^ 
This  speaker  was  followed  by  Dr.  Walter  E.  Ijjl 
Clark,  president  of  the  University  of  Nevada,  and  " 
then  by  Dr.  Aurelia  Henry  Reinhardt,  president  of 
Mills  College,  both  of  whom  emphasized  the  necessity 
of  higher  education  in  preparing  the  men  and  women 
of  the  future  to  carry  on  the  great  industrial  devel- 
opment possible  in  the  West.  The  concluding  address 
was  delivered  by  Governor  Emmet  D.  Boyle  of 
Nevada,  who  touched  briefly  upon  the  difliculties 
that  beset  the  men  undertaking  this  big  enterprise 
and  of  the  large  investment  required.     He  empha- 


1 


A  view  of  the  line  of  buckets  which  scoop  the  gold-laden  gravel 
and  lift  it  to  the  top  of  the  mill.  Each  bucket  weighs  200  lbs. 
and  holds  nine  cubic  feet  of  gravel.  They  are  made  of  (manganese 
steel.     The  buckets  are  dumped  at  about  the  rate  of  20  per  minute.— 

sized  the  fact  that  this  huge  piece  of  complicated 
machinery  was  powerless  to  accomplish  the  things 
for  which  it  was  designed  without  the  aid  of  electric 
power  brought  many  miles  over  the  mountains  from 
where  it  was  generated  by  the  waters  of  the  Truckee 
River. 

After  the  cheering  which  followed  the  Gover- 
nor's address,  Mrs.  Boyle  threw  the  switch  that 
started  the  machinery  and  the  guests  were  permitted 
to  view  the  dredge  in  operation. 


ELECTRIFICATION  OF  RAILROADS  IN  JAPAN 

The  Japanese  railway  authorities  have  decided 
to  substitute  electricity  for  steam  on  all  lines  within 
the  empire,  according  to  recent  reports  to  the  De- 
partment of  Commerce.  The  change,  which  it  is 
estimated  will  cost  200,000,000  yen,  is  expected  to 
reduce  the  number  of  locomotives  in  service  by  40 
per  cent. 
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SPARKS — Current  Facts,  Figures  and  Fancy 
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(A  glance  at  this  page  will  assure  you  that  there  is  no  need  to  worry  further  about  labor  short- 
age, a  dearth  of  fuel  oil  or  the  danger  of  observing  the  enemy  camp  by  airplane.  Significant 
facts  concerning  the  interior  decoration  of  tunnels,  the  value  of  daylight  saving  and  another 
world's  record  for  the  West   also  appear. — The  Editor.) 


Why   speak   of   labor    shortage   when   enough 
hydro-electric  energy  is    running    to  waste  in  the 
West  to  equal  the  daily  labor  of  1,220,400,000  men? 
*       *       * 

A  total  of  571  disabled  ex-service  men  are  tak- 
ing courses  in  electrical  engineering  at  the  expense 
of  the  Federal  Board  for  Vocational  Education. 


Can  you  suggest  an  easier  way  of  saving  twenty 
million  dollars  than  setting  your  watch  ahead  an 
hour?  During  the  seven  summer  months  this 
amount  was  saved  in  our  country  under  daylight 
saving.  And  then,  as  they  say  we  are  running  short 
of  coal,  it  is  pleasing  to  note  that  300,000  tons  of  this 
material  were  saved  by  the  same  process. 


Western  ports  are  encouragingly  busy  but  even 
so  we  must  still  consider  New  York.  She  is  still 
somewhat  in  the  lead  with  a  train  arriving  every  52 
seconds  and  a  ship  leaving  the  harbor  every  48 
minutes. 

We  are  pretty  well  wired  up  in  this  United 
States,  considering  that  there  are  ten  miles  of  tele- 
phone wire  to  every  one  square  mile  of  territory. 
Some  day  wireless  telephony  may  be  a  matter  of 
necessity. 

We  have  before  mentioned  the  fact  that  San 
Franciscans  are  record-breaking  talkers  and  now  are 
prepared  to  announce  that  this  city  claims  the  largest 
telephone  terminal  rack  in  the  world.  This  frame 
has  about  250,000  connections. 
*      *      * 

The  interior  decoration  of  tunnels  will  be  greatly 
improved  and  simplified  by  the  use  of  a  newly  in- 
vented piece  of  machinery  which  sprays  concrete  on 
the  interior  of  tunnels  and  almost  immediately 
smooths  it  in  place  with  swinging  arms. 

Brazil  can  see  no  reason  for  steam  railroads  in 

a  country  abounding  in  hydroelectric  possibilities,  so 

she  has  appropriated  some  eleven  million  dollars  to 

cover  the  cost  of  changing  a  part  of  the  railroad 

system  surrounding  Rio  de  Janeiro  from  steam  to 

electricity. 

*       *       * 

The  United  States  is  sending  207  carloads  of 
electrical  equipment  to  India  for  the  establishment 
of  two  large  central  stations,  90  miles  inland  from 
Bombay.  The  total  weight  of  the  shipment  is  80,000 
tons  and  some  of  the  heaviest  lifts  between  Bombay 
and  the  destination  will  be  made  by  means  of  ele- 
phants. 

H;  :};  5ii 

Wartime  flying  may  be  a  bit  unsafe  but  why 
not  keep  the  pilot  safe  on  earth?  Such  is  the  theory 
of  a  prominent  British  mechanical  engineer  who 
announces  that  he  can  control  his  crewless  aerial 
torpedo  thousands  of  miles  away.  The  torpedo  can 
be  used  for  photography,  exploration,  observation  or 
carrying  mails. 


The  four  leading  producers  of  tungsten  ore  are 
Western  states,  as  are  the  leaders  in  the  output  of 
gold,  silver,  and  precious  stones.  California,  Colo- 
rado, Nevada  and  South  Dakota  lead  in  the  produc- 
tion of  tungsten  ore,  California,  Colorado,  Alaska  and 
Nevada  in  gold,  and  Montana,  Nevada,  California  and 
Arizona  in  the  production  of  precious  stones. 

*  *       * 

The  United  States  produces  two-thirds  of  the 
world's  oil  supply,  but  even  at  that  consumes  more 
than  she  can  produce.  There  is  comfort  in  the  fact 
that  Mexico,  our  next-door  neighbor,  has  the  great- 
est demonstrated  supply  in  the  world.  If  all  the 
wells  now  drilled  in  Mexico  were  allowed  to  flow 
unrestrained,  they  would  produce  from  1,500,000  to 
1,900,000  barrels  daily. 

*  *       * 

Those  of  us  who  are  attracted  by  the  rubber 
pavement  idea  are  glad  to  hear  that  it  is  being 
seriously  tried  out  on  a  large  scale.  Half  only  of  the 
road  in  a  certain  part  of  England  is  being  surfaced 
with  rubber,  so  as  to  afford  a  comparison  in  effi- 
ciency. This  new  material  is  being  laid  in  flat  slabs 
three-fourths  of  an  inch  in  thickness,  attached  to 
steel  plates,  from  which  project  broadly-flanged 
studs  which  are  gripped  by  the  concrete  foundation. 

*  *       * 

After  all,  it  seems  that  mountains  and  dashing 
rivers  are  not  essential  to  hydroelectric  develop- 
ment. It  is  reported  that  the  French  are  consider- 
ing the  ocean  as  a  profitable  substitute.  The  scheme 
planned  depends  on  the  construction  of  four  basins 
at  different  levels  at  the  mouth  of  the  River  Ranee. 
Each  basin  will  be  used  for  power  generation  at 
different  states  of  the  tide.  They  will  have  an 
aggi-egate  area  of  some  50,000  acres,  and  it  is  esti- 
mated that  tm-bines  worked  by  the  passage  of  water 
into  and  out  of  these  basins  will  give  5,000  hp.  at 
neap  tide  and  ten  times  more  at  spring  tide. 


RADIUM  was  discovered  by  M.  and  Mme. 
Curie  in  1898.  All  discoveries  are  not 
accidental.    Look  for  what  you  ^vant: 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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Difficulties  in  Hydro-Electric  Exploration 

Photos   by   W.    L.   Huber 


w 


Looking  south  from  Kearsage  Pass  in  late  July,  eleva- 
tion 11,823  ft.  The  upper  reaches  of  the  Sierras  are 
full  of  small  glacial  lakes  which  are  important  factors 
in  any  drainage  area  being  considered  for  hydroelectric 
development.  Many  of  these  are  far  away  from  trails 
and  frequently  overlooked  by  any  but  the  aviator. 


Engineer  descending  the  wall  of  Little  Canyon,  Arizona. 
This  gives  some  idea  of  the  difficulties  encountered  in 
obtaining  data  in  country  which  is  not  even  accessible 
on  horseback.  A  surveying  trip  involving  many  weeks 
in  the  field  is  not  only  an  expensive  undertaking,  but 
often  one  fraught  with  considerable  danger. 


m 


Preparing  a  report  to  the  chief  engineer,  100  miles 
from  the  nearest  railroad,  on  the  Painted  Desert.  The 
Corona  and  the  Ford  as  modem  equipment  for  desert 
surveying  parties  have  solved  some  problems  of  time 
and  labor,  but  over  regions  where  even  the  Ford  cannot 
go  the  airplane  and  the  camera  pass,  registering  every 
topographical  detail  necessary  for  making  develop- 
ment  plans. 


MiiiiiriiiiiiriiiiiiiMiiiii I 


Descent  from  Shepherd  Pass,  elevation  12,000  feet, 
between  Kern  and  Owens  River  drainages,  on  Owens 
Valley  side.  Days  of  travel  with  a  pack  train  are  often 
required  to  cross  passes  of  this  kind,  'whereas  an  air- 
plane can  inspect  the  area  in  a  few  hours,  and  collect 
valuable  data  on  precipitation  and  run-off  at  seasons 
when  the  depth  of  the  snow  makes  it  absolutely  im- 
passable for  horseman  or  foot-traveler. 
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Simplified  by  the  Use  of  the  Airplane 


Photos    by    15th    Aerial    Photographic    Section, 
Air  Service,   U.   S.  Army.     Copyright. 
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Panoramic  view  of  peaks  in  the  vicinity  of  Mt.  Whitney 


Cinder   Cone   and  lava   beds  near   Mt.   Lassen 


Mosaic  of  Kerckhoff  project 


An  upper  drainage  in  the  Kings-Kern  country 


The  photographs  on  this  page  serve  to  illustrate  the 
completeness  of  the  topographical  and  precitation  data, 
to  be  obtained  through  the  use  of  the  airplane,  which 
can  cover  in  a  few  hours  territory  which  would  occupy 
a  surveying  party  for  weeks. 

Of  special  interest  is  the  large  mosaic  showing  the  San 
Joaquin  Company's  Kerckhoff  dam  and  the  power  house 
above,  one  of  the  first  hydroelectric  undertakings  to  be 
mapped  in  this  way.  The  picture  is  published  in  con- 
nection with  the  article  by  R.  C.  Starr,  construction 
engineer  for  the  company,  which  appears  on  page  357 
of  this  issue.  Mr.  Starr  gives  complete  data  on  the 
methods  employed  in  making  aerial  surveys  of  hydro- 
electric projects  and  the  successful  results  achieved. 

The  characteristics  of  a  drainage  area  vary  very  widely 
with  its  elevation,  exposure,  timber  and  so  forth.  All 
these  factors  must  be  accurately  determined  before  the 
capacity  and  details  of  the  project  can  be  decided  upon. 
This  data  can  be  collected  with  greater  speed  and 
accuracy  by  means  of  aerial  photographs  than  by  any 
other  method. 
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George  Kidd,  general  manager  of  the  British  Columbia 
Electric  Railway  Company,  Ltd.,  is  chairman  of  the  Advis- 
ory Committee  of  the  British 
Columbia  Cooperative  Asso- 
ciation recently  launched  at 
Vancouver,  B.  C,  at  an  en- 
thusiastic get-together  meet- 
ing which  brought  out  prac- 
tically every  contractor-dealer 
in  the  entire  British  Colum- 
bia district.  Plans  for  a 
constructive  program  of  mer- 
chandising improvement  were 
outlined  at  this  time  which 
set  a  bogey  of  quadrupling 
present  sales  and  the  general 
good  feeling  within  the  in- 
dustry was  even  more  firmly  cemented.  The  Electric  Railway 
Company,  under  the  progressive  direction  of  Mr.  Kidd,  has 
taken  a  leading  part  in  this  movement,  which  has  been  cor- 
dially supported  by  all  branches  of  the  industry.  Other  mem- 
bers of  the  advisory  committee  include  J.  R.  Read,  district 
manager,  Canadian  Westinghouse  Company;  R.  F.  Hay-ward, 
general  manager  Western  Power  Company  of  Canada; 
H.  Pirn,  district  manager  Canadian  General  Electric  Com- 
pany; J.  F.  Little,  district  manager  Northern  Electric  Com- 
pany; W.  G.  Murrin,  assistant  general  manager,  E.  E.  Walker, 
sales  engineer,  and  James  Lightbody,  publicity  manager  of 
the  British  Columbia  Electric  Railway  Company;  W  .W. 
Fraser,  E.  Brettell  and  S.  E.  Jarvis,  Vancouver  dealers,  and 
F.  T.  Cope,  a  Vancouver  jobber,  all  of  whom  were  speakers 
at  the  recent  meeting. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  has 
been  appointed  chairman  of  the  Publicity  Committee  of  the 
Pacific  Coast  Division,  N.  E.  L.  A. 

Herbert  Hoover  has  been  appointed  by  Secretary  Payne 
as  consulting  engineer  of  the  advisory  board  of  the  eastern 
industrial  region  super-power  survey  now  being  made  by  the 
Geological  Survey. 

Vernon  Kellogg,  professor  of  entomology,  Stanford  Uni- 
versity, and  permanent  secretary  of  the  National  Research 
Council,  has  been  elected  chaii-man  of  the  Division  of  Educa- 
tional Relations  of  that  Council. 

C.  H.  Payne,  assistant  chief  electrician  of  the  Western 
Light  and  Power  Company  at  Boulder,  Colorado,  has  resigned 
his  position  and  with  his  father,  W.  E.  Payne,  will  enter  busi- 
ness in  Florida.  Mr.  Payne  has  been  in  the  employ  of  the 
company  for  ten  years. 

W.  C  Smith,  of  the  transformer  department  of  the  Gen- 
eral Electric  Company,  v,-ith  headquarters  at  San  Francisco, 
will  spend  some  weeks  in  the  eastern  centers  during  the  com- 
ing two  months,  the  major  portion  of  which  time  will  be  spent 
at   Schenectady,  New  York. 

Jolm  C.  Merriam,  foiTnerly  professor  of  palaeontology 
University  of  California,  and  president-elect  of  the  Carnegie 
Institution  of  Washington,  has  been  elected  chaiiTnan  of  the 
Division  of  States  Relations  of  the  National  Research  Council, 
with  headquarters  at  Washington,  D.  C. 

Ernest  Fox  Nichols,  recently  professor  of  physics  at 
Yale  University  and  formerly  president  of  Dartmouth  Col- 
lege, has  accepted  an  invitation  to  assume  the  immediate 
direction  of  the  Laboratory  of  Pure  Science  of  the  Nela  Re- 
search Laboratories  conducted  by  the  National  Lamp  Works 
of  the  General  Electric  Company  at  Nela  Park,  Cleveland, 
Ohio. 


D.  F.  McCurrach,  formerly  assistant  engineer  with  the 
Public  Service  Commission  of  Washington,  has  been  employed 
for  several  months  past  by  the  Pacific  Power  &  Light  Com- 
pany as  consulting  engineer,  to  examine  into  electric  opera- 
tions in  Washington  in  connection  with  application  for  in- 
creased rates. 

George  J.  Wheat,  formerly  assistant  superintendent  of 
the  Alameda  County  district  of  the  Pacific  Gas  &  Electric 
Company,  is  now  general  manager  of  the  Wheat  Electric 
Company,  electrical  contractors  and  dealers  of  Santa  Maria, 
California,  where  he  is  engaged  in  the  installing  of  irrigation 
pumps  and  a  number  of  motors  in  the  oil  fields,  in  addition  to 
the  merchandising  of  electrical  ware. 

John  Barrett,  director-general  of  the  Pan-American 
Union,  has  retired  from  that  position  after  fourteen  years  of 
service.  He  is  succeeded  in  this  position  by  Dr.L.  F.  Rowe, 
who  has  worked  with  him  for  a  great  number  of  years. 
Mr.  Barrett  i-etires  to  private  life  to  establish  connections 
throughout  the  United  States  and  the  Pan-American  coun- 
tries to  act  as  general  counselor  and  adviser  in  Pan-American 
and  other  international  affairs. 

Irene  Warren,  librarian,  Globe-Wemicke  Company,  Chi- 
cago, and  well  known  to  readers  of  the  Journal  of  Electricity 
as  author  of  the  series  of  articles  on  Office  Records — Their 
Filing  and  Indexing,  has  been  appointed  as  one  of  a  special 
Committee  of  Methods  to  collect,  with  a  view  to  publication, 
from  all  types  of  special  libraries  throughout  the  country, 
data  in  regard  to  various  methods  used  in  these  types  of 
libraries,  such  as  subject  heading,  classification,  circulation 
and  routing,  literature  and  library  publicity. 

F.  B.  Lewis,  superintendent  for  Southern  California  Edi- 
son Company,  left  for  New  York  on  Sept.  21  to  attend  the 
meetings  of  the  Accident  Prevention  Committee  of  the  Na- 
tional Electric  Light  Association  to  be  held  there  Oct.  4  and  5. 
Mr.  Lewis  represents  the  Pacific  Coast  Section  on  this  com- 
mittee. On  his  return  trip  he  will  attend  the  meeting  of  the 
Safety  Rules  Committee  and  also  the  Underground  System 
Committee,  both  of  which  will  be  held  in  Chicago.  The  time 
intervening  between  the  two  meetings  will  be  devoted  to  vis- 
iting important  manufacturing  centers. 

Carl  C.  Thomas,  professor  in  mechanical  engineering  at 
Johns  Hopkins  "University,  has    been    elected  to  the  Board 

of  Managers,  American  Soci- 
ety of  Mechanical  Engineers. 
Mr.  Thomas  studied  at  Stan- 
ford University  and  is  a  grad- 
uate of  Cornell  University 
from  the  college  of  mechan- 
ical engineering,  and  after 
graduation  in  1895  entered 
the  employ  of  the  Globe  Iron 
Works,  shipbuilders  of  Cleve- 
land, Ohio.  Some  time  later 
he  worked  for  Moran  Broth- 
ers, shipbuilders  of  Seattle, 
Washington,  and  then  accept- 
ed a  position  as  professor  of 
marine  engineering  at  Cornell  University.  Mr.  Thomas  was 
connected  later  with  the  University  of  Wisconsin  and  the 
University  of  California  as  instructor  in  thermodynamics, 
leaving  that  position  to  organize  the  newly  formed  depart- 
ment of  mechanical  engineering  at  Johns  Hopkins  University 
in  1913.  During  the  war  Mr.  Thomas  was  connected  with  the 
American  International  Shipbuilding  Corporation  and  is  now 
located  in  Los  Angeles  as  Western  representative  for  Dwight 
P.  Robinson  and  Company,  Inc.,  Engineers,  which  have  re- 
cently become  consolidated  with  Westinghouse,  Church,  Kerr 
&  Company,  Inc.,  New  York  City.  He  has  been  very  active  in 
A.  S.  M.  E.  affairs  and  is  the  author  of  a  book  on  steam 
turbines. 
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Charles  H.  Tallant,  formerly  advertising  manager  of 
the  Pelton  Water  Wheel  Company,  has  accepted  a  position 

with  the  McGraw-Hill  Com- 
pany as  manager  of  the  Serv- 
ice Department  of  the  San 
Francisco  office.  Mr.  Tallant 
is  a  graduate  of  Stanford 
University  with  the  class  of 
1911  from  the  college  of  elec- 
trical engineering,  and  until 
1916  was  connected  with  the 
advertising  and  dealer  serv- 
ice department  of  the  San 
Francisco  office  of  the  Gen- 
eral Electric  Company.  He 
then  became  advertising  man- 
ager of  Western  Engineei'ing, 
which  position  he  held  until  the  outbreak  of  the  war  when 
he  joined  the  Grizzlies  and  at  the  conclusion  of  the  war  held 
the  rank  of  second  lieutenant.  Mr.  Tallant  then  became 
associated  with  the  Felton  Water  Wheel  Company  which  po- 
sition he  held  until  joining  the  McGraw-Hill  Company.  The 
inauguration  of  the  service  department  in  San  Francisco  is 
only  one  of  the  ways  by  means  of  which  the  McGraw-Hill 
Company  tries  to  render  to  its  patrons  the  greatest  possible 
service.  Mr.  Tallant  was  chosen  to  fill  this  position  as  he 
possesses  those  capabilities  which  make  for  increased  effi- 
ciency within  the  organization  and  increased  friendship  for 
all  that  come  in  contact  with  the  organization. 

F.  W.  Mills,  chief  electrical  engineer  of  the  South 
African  State  Railway,  is  making  a  tour  of  the  West. 

R.  G.  Swan,  hydraulic  engineer  of  the  Dominion  Water 
Power  Department  of  Canada,  is  among  recent  San  Francisco 
visitors. 

W.  M.  States,  manager  of  the  International  General 
Electric  Company  at  Shanghai,  passed  through  San  Francisco 
on  his  way  to  Schenectady. 

F.  G.  Sykes,  vice-president  of  the  American  Power  & 
Light  Company  of  New  York,  visited  the  various  offices  of  the 
Pacific  Power  &  Light  Company  recently,  going  to  Wichita, 
Kansas,  from  here. 

R.  N.  Buell,  formerly  a  consulting  engineer  of  San 
Francisco,  now  doing  installation  work  in  Melbourne,  has  in- 
stalled the  first  unit  of  a  power  plant  to  bum  pulverized 
lignite  under  boilers  in  Australia. 

R.  E.  Frickey,  formerly  electrical  engineer  for  the 
Northern  California  Power  Company,  is  now  consulting 
electro-welding  engineer  for  the  Moore  Shipbuilding  Company 
with  headquarters  in  Oakland,  California. 

A.  E.  Morphy,  secretary  of  the  Southern  California  Edi- 
son Company,  is  making  an  extended  trip  in  the  East,  his 
itinerary  including  the  convention  of  the  Association  of  Edison 
Illuminating  Companies  in  New  London,  Conn. 

W.  C.  Chappell,  electrical  engineer,  the  Electrical  Com- 
mission, Melbourne,  Australia,  stopped  in  San  Francisco  the 
first  of  this  week  en  route  East.  He  expects  to  return  to 
San  Franciso  and  make  a  longer  visit  within  a  few  weeks. 

E.  A.  Palmer,  engineer  in  the  railway  department  of  the 
San  Francisco  office  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  has  gone  East  to  Atlantic  City,  New  Jersey, 
to  attend  the  American  Electric  Railway  Conference  which 
is  being  held  in  that  city. 

R.  F.  Hayward  has  resigned  as  general  manager  of  the 
Western  Power  Company  of  Canada,  Ltd.,  Vancouver,  B.  C, 
and  leaves  at  the  end  of  October  for  Santiago,  Chili,  to 
become  manager  of  the  Santiago  Light,  Tramway  &  Power 
Company.  Mr.  Hayward  came  to  Vancouver  from  England 
and  has  been  connected  with  the  company  for  the  past  eleven 
years. 


Max  Thelen,  author  of  the  California  P'ublic  Utilities 
Act  and  fonner  president  of  the  California  Railroad  Com- 
mission, has  resigned  his  position  as  chief  of  the  liquidations 
and  claims  department  of  the  United  States  Railroad  Admin- 
istration and  will  return  to  California  to  resume  the  practice 
of  law. 

Arnold  J.  Noerager,  chief  electrical  engineer,  Braden 
Copper  Company,  Rancagua,  Chile,  has  been  visiting  in  San 
Francisco  for  the  past  few  weeks.  Mr.  Noerager  is  well 
known  in  San  Francisco  due  to  his  employment  in  that  city 
by  the  General  Electric  Company  before  going  to  South 
America. 

W.  R.  Dunbar,  supply  salesman  in  the  San  Francisco 
office  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, has  recently  left  for  a  trip  through  the  East  where  he 
will  visit  the  Westinghouse  plants  at  South  Bend,  Indiana, 
Mansfield,  Ohio,  East  Pittsburgh,  Pennsylvania,  and  Brooklyn, 
New  York. 

E.  O.  Shreve,  local  manager  of  the  General  Electric 
Company  and  president  of  the  San  Francisco  Electrical  De- 
velopment League,  is  spending  six  weeks  in  eastern  business 
centers.  A.  V.  Thompson,  head  of  the  railway  department  of 
the  San  Francisco  office  of  the  General  Electric  Company, 
accompanied  Mr.  Shreve  East. 

E.  W.  Dichman  of  the  McCook  Field,  Dayton,  Ohio,  has 
been  a  visitor  in  San  Francisco  and  Los  Angeles  for  the  past 
several  weeks.  Mr.  Dichman  is  a  graduate  of  the  electrical 
engineering  course  at  the  University  of  California  with  the 
class  of  1914  and  contributes  a  very  interesting  article  in 
this  issue  on  Airplane  Costs  in  Hydroelectric  Work. 

J.  P.  Jollyman,  engineer  of  electrical  construction. 
Pacific  Gas  &  Electric  Company,  has  been  elected  chairman 

of  the  San  Francisco  chapter 
of  the  American  Institute  of 
Electrical  Engineers  for  the 
coming  year.  Mr.  Jollyman 
is  a  graduate  of  Leland  Stan- 
ford Junior  University  in  the 
college  of  electrical  engineer- 
ing with  the  class  of  1903. 
After  graduation  he  went  to 
work  for  the  California  Gas 
&  Electric  Corporation  which 
later  became  the  Pacific  Gas 
&  Electric  Company  remain- 
ing until  1909  when  he  ac- 
cepted a  position  with  the 
Great  Western  Power  Company  which  at  that  time  was  just 
completing  the  work  on  the  Big  Bend  power  house.  Mr. 
Jollyman  was  in  charge  of  the  power  house  and  the  changing 
over  of  the  transmission  line  from  60,000  volts  to  100,000 
volts.  In  1911  he  returned  to  the  Pacific  Gas  &  Electric  Com- 
pany as  engineer  of  electrical  construction,  which  position  he 
now  holds.  Mr.  Jollyman  had  charge  of  the  designing  of  the 
electrical  and  hydraulic  installations  at  Drum  Power  House, 
Halsey  Power  House,  Spaulding  Power  House,  and  Wise 
Power  House  which  has  the  largest  single  discharge  turbme 
in  the  world.  He  is  considered  one  of  the  best  electrical  con- 
struction engineers  in  the  West  and  is  responsible  for  the 
great  interconnections  on  the  Pacific  Gas  &  Electric  Com- 
pany's system. 
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TYPEWRITERS  were  invented  by  Sholes 
in  1878.  If  you  want  to  exchange  your 
fountain  pen  for  one, 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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Meeting  Notices  for  Electrical  Men 

(That  the  electrical  men  of  Portland  are  approaching  the  ideal  of  cooperation  is  shown  in  the 
report  of  a  recent  A.  I.  E.  E.  and  N.  E.  L.  A.  meeting  Tvhich  appears  on  the  following  pages. 
The  new  officers  of  the  Colorado  Electric  Light,  Power  and  Railway  Association,  an  account  of 
engineers'  activities  in  Utah,  the  launching  of  a  cooperative  association  in  British  Columbia 
and  an  account  of  the  annual  dinner  of  the  Seattle  Section  A.  I.  E.  E.  are  among  the  notices 
of  the  important   meetings  which  have  occurred  during  the  past  two  weeks. — ^The  Editor.) 
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Portland  A.  I.  E.  E.  and  N.  E.  L.  A.  Inaugurate 
New  Policy  on  Meetings 

Association  activities  in  Portland  started  for  the  year 
with  a  big  get-together  meeting  September  28,  with  a  good 
program  and  specialties  in  the  way  of  entertainment.  Over 
seventy  were  present.  A.  C.  McMicken,  sales  manager  Port- 
land Railway,  Light  &  Power  Company,  addressed  the  meet- 
ing on  "The  Cooperative  Movement  in  the  Northwest,"  and 
Miss  Clotilde  Grunsky,  associate  editor  of  the  Journal  of 
Electricity,  outlined  the  work  of  the  California  Cooperative 
Campaign. 

For  several  years  past  the  Portland  sections  of  the 
A.  I.  E.  E.  and  the  N.  E.  L.  A. 
have  been  holding  joint  meet- 
ings, and  this  year  it  has 
been  decided  to  grant  the  re- 
quest of  the  Poi-tland  section 
of  the  Oregon  Association  of 
Electrical  Contractors  and 
Dealers  to  meet  jointly  each 
month  with  these  combined 
sections.  Under  the  old  ar- 
rangement it  was  possible  to 
secure  better  speakers  than 
either  society  alone  could  se- 
cure, and  to  have  refresh- 
ments and  cigars  each  meet- 
ing, which  proved  a  big 
drawing  card.  The  new  ar- 
rangement will  make  possible 
even  bigger  and  better  meet- 
ings than  before.  The  con- 
tractors and  dealers  have 
asked  to  bear  their  proper 
proportion  of  the  expense  of 
conducting  the  meetings  and 
occasionally  will  have  a  pro- 
gram of  particular  interest 
to  them. 

The  officers  of  the  thi-ee 
sections  and  the  personnel  of 
the  various  committees  have 
been  chosen  with  a  view  to 
getting  real  results,  and  it  is 

expected  that  this  year  will  be  the  most  successful  in  the 
history  of  local  association  activities.  For  the  A.  I.  E.  E., 
E.  F.  Whitney  is  chairman  and  W.  C.  Heston  secretary; 
N.  E.  L.  A.,  A.  D.  Leach,  chairman,  W.  A.  Dunlap,  secretary; 
Contractor-Dealers,  F.  A.  Bauman,  chairman,  F.  R.  Whit- 
tlesey, secretary. 

New  Officers  and  Committees  of  Colorado  Association 
On  the  occasion  of  the  seventeenth  annual  convention 
of  the  Colorado  Electric  Light,  Power  and  Railway  Associa- 
tion at  Glenwood  Springs,  Colo.,  September  13,  14  and  15, 
when  C.  A.  Semrad,  Boulder,  general  manager  of  the  West- 
ern Light  &  Power  Company,  was  elected  president,  T.  O. 
Kennedy,  Denver,  general  superintendent  Denver  Gas  & 
Electric  Light  Company,  first  vice-president,  and  Fred  Nor- 
cross,  Greeley,  manager  Home  Gas  &  Electric  Company, 
second  vice-president,  the  new  Executive  Committee  personnel 
was  made  as  follows: 
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E.   C.   STARR 


"The  old  men  for  counsel,  but  the  young  men  for  war." 
It  was  the  young  men  of  pioneer  days  who  laid  the  founda- 
tions of  the  empire  of  the  West — and  in  the  tremendous 
strides  in  the  building  of  that  empire  which  are  the  work 
of  today,  young  men  still  are  in  the  forefront  of  the  battle. 
To  R.  C.  Starr,  chief  construction  engineer  of  the  San 
Joaquin  Light  &  Power  Corporation,  who  has  more  than 
one  record  to  his  credit  in  expeditious  work  on  Western 
hydroelectric  installations,  this  issue  of  the  Journal  of  Elec- 
tricity is  affectionately  dedicated  in  appreciation  of  that 
spirit  of  daring — that  spirit  of  the  pioneer — which  he  has 
shown  in  the  exploration  of  new  fields,  and  the  use  of  new- 
methods  in  engineering  attainment. 
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W.  J.  Barker,  vice-president  and  general  manager  Denver  Gas  & 
Electric  Ccmpany  ;  W.  F.  Brown,  Mountain  States  Telephone  &  Telegraph 
Company :  Norman  Reed,  manager  Colorado  Power  Company ;  W.  C. 
Sterne,  manager  Ft.  Lupton  Light  &  Power  Company :  E.  A.  Phinney, 
manager  Jefferson  County  Light,  Heat   &   Power  Company. 

Advisory  Committee: 

J.  F.  Dostal.  manager  Colorado  Springs  Light,  Heat  &  Power  Com- 
pany :  W.  F.  Raber,  manager  Arkansas  Valley  Railway  &  Light  Company  ; 
D.  A.  Hegerty,  vice-president  and  general  manager  Western  Light  &  Power 
Company ;  J.  A.  Clay,  manager  Western  Colorado  Power  Company ;  W.  P. 
Southard,  (manager  Trinidad  Light,  Heat,  Railway  &  Transmission 
Company. 

The  Colorado  Association  has  always  been  an  active 
state  association,  and  it  is  not  proposed  to  lose  its  identity 
with  the  creation  of  a  geographical  N.  E.  L.  A.  Division, 
mainly  because  the  Colorado  Association  embraces  not  only 

electric  light  and  power  utili- 
ties but  also  street  railway, 
gas  and  telephone  utilities. 
It  is  planned  to  have  the  clos- 
est cooperation  between  the 
state  association  and  the  Geo- 
graphical Division  so  as  to 
avoid  duplication  of  effort. 

Oregon  Contractors 
to  Meet 

The  state  convention  of 
the  Oregon  Association  of 
Electrical  Contractors  and 
Dealers  will  be  held  in  Port- 
land October  15  and  16. 

Utah  Engineers  Propose  De- 
velopment of  State  Waters 

The  Utah  Society  of 
Engineers,  Salt  Lake  City,  at 
a  recent  meeting  went  on  rec- 
ord as  in  favor  of  the  vigor- 
ous prosecution  of  a  plan  for 
the  development  of  arid  lands, 
the  use  of  flood  waters  and 
the  further  development  of 
irrigation  in  Utah  in  general, 
as  outlined  by  A.  F.  Parker, 
chief  engineer  of  the  Utah ' 
Water  Storage  Association. 
Mr.  Parker  presented  a  pre- 
liminary tentative  draft  of  a 
bill  which  it  is  expected  will  be  brought  in  some  form  before 
the  next  Utah  legislature.  The  bill  would  create  a  state 
development  sei-vice,  following  the  suggestion  rather  than 
the  general  outline  of  the  Washington  state  reclamation  sei-v- 
ice,  and  as  submitted  proposes  development  of  "the  latent 
resources  and  possibilities  inherent  in  water  supply,  hydro- 
electric power,  irrigation  and  drainage"  as  the  declared  object 
of  the  proposed  legislation. 

The  proposed  board  is  to  consist  of  five  directors,  ap- 
pointed by  the  Governor  for  five  years,  one  director  retiring 
each  year.  The  directors  of  the  service  are  to  serve  without 
pay,  except  expenses  incurred.  The  powers  and  duties  of  the 
board  are  to  make  investigations  necessary  as  the  "first  step 
looking  to  the  ultimate  full  development  of  the  agricultural 
resources  and  possibilities  by  outlining  comprehensive  plans 
for  such  development";  to  adopt  policies  for  the  development 
of  the  agricultural  resources,  and  assist  in  the  formation  of 
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districts;  to  market  bonds  of  irrigation  districts  taken  in  pay- 
ment for  construction  of  works  which  may  come  under  the 
jurisdiction  of  the  board;  to  construct,  operate  or  lease  power 
plants  primarily  for  the  pumping  of  irrigation  water;  to  make 
necessary  water  filings,  the  board  being  allowed  first  consid- 
eration and  right  from  the  state  engineer;  to  cooperate  with 
the  United  States  Government  in  reclamation  and  settlement 
work,  and  to  cooperate  with  adjoining  states  in  development 
of  interstate  water  supply. 
Cooperative  Association  in  B.  C.  Launched  in  Vancouver 

The  British  Columbia  Electrical  Cooperative  Association 
was  launched  on  Sept.  21  at  a  big  rally  and  dinner  held  in 
Vancouver,  B.  C.  It  was  by  far  the  largest  gathering  of 
electrical  men  ever  held  in  Vancouver,  numbering  some  one 
hundred  and  fifty  representatives  of  central  stations,  manu- 
facturers, jobbers  and  contractor-dealers.  From  the  marked 
enthusiasm  of  the  gathering  the  success  of  the  movement 
was  considered  assured. 

George  Kidd,  general  manager  of  the  British  Columbia 
Electric  Railway,  was  chairman.  Plans  of  the  organization 
were  laid  before  the  gathering  showing  the  division  of  the 
work  of  the  advisory  council  into  its  various  branches.  These 
departments  will  be  handled  as  follows:  merchandising, 
E.  E.  Walker;  accounting,  J.  Martin;  advertising,  James 
Lightbody;  store  and  window  display,  E.  Brettell;  architects, 
S.  E.  Jarvis  and  W.  W.  Eraser;  contractors,  F.  T.  Cope  and 
W.  C.  Mainwaring. 

Among  the  speakers  were:  J.  E.  Read,  district  manager, 
Canadian  Westinghouse  Company;  W.  G-  Murrin,  assistant 
general  manager,  British  Columbia  Electric  Railway  Com- 
pany; R.  F.  Hayward,  general  manager.  Western  Power  Com- 
pany of  Canada;  H.  Pim,  district  manager,  Canadian  General 
Electric  Company;  J.  F.  Little,  district  manager.  Northern 
Electric  Company;  E.  E.  Walker,  sales  engineer,  and  James 
Lightbody,  publicity  manager,  British  Columbia  Electric  Rail- 
way Company;  W.  W.  Fraser,  E.  Brettell,  and  S.  E.  Jarvis, 
Vancouver  dealers,  and  F,  T.  Cope,  a  Vancouver  jobber. 

Figures  produced  set  the  sales  bogey  for  greater  Van- 
couver at  $1,570,600.  This  figure  was  made  up  of  domestic 
appliances,  fixtures  and  shades,  lamps  and  wiring  sundries, 
and  it  was  estimated  that  of  the  domestic  appliances  only 
about  half  were  being  sold  annually  which  should  be  sold  in 
that  time.  A  resolution  endorsing  the  Association  and  pledg- 
ing one  hundred  percent  support  was  passed. 

Joint  Technical  Societies  of  Los  Angeles 

H.  A.  Barre,  executive  engineer  for  the  Southern  Cali- 
fornia Edison  Company,  addressed  the  Joint  Technical  Soci- 
eties of  Los  Angeles  at  a  recent  luncheon,  taking  for  his 
subject  future  power  possibilities  in  California.  The  speaker 
dwelt  particularly  on  the  program  of  the  Edison  Company 
which  calls  for  the  bringing  in  of  750,000  horsepower  of 
hydroelectric  energy  during  the  next  fifteen  years.  It  is  pro- 
posed to  develop  50,000  horsepower  annually  during  this 
period  at  a  total  cost  of  $200,000,000.  Geo.  Damon  ofilciated 
as  chairman  of  the  day. 

San  Franciscans  Hear  Talk  on  Accident  Prevention 

An  interesting  ■  phase  of  the  "Workings  of  the  Work- 
man's Compensation  Law"  was  brought  out  on  October  4  by 
Judge  A.  E.  Graupner  at  the  weekly  meeting  of  the  San 
Francisco  Electrical  Development  League.  The  speaker 
dwelt  at  length  on  the  economic  necessity  of  preventing  acci- 
dents resulting  from  contact  with  electric  circuits  and  elec- 
trical machinery  and  of  assisting  partially  incapacitated 
workers  in  getting  back  into  their  vocations  and  becomdng 
self-respecting  citizens  again  rather  than  objects  of  charity. 

Judge  Graupner  stated  that  he  believed  30  per  cent  of 
the  industrial  accidents  were  preventable,  either  by  the 
owner,  the  superintendent  or  the  employe.  Last  year  there 
were  over  108,000  compensative  accidents  in  California,  of 
which  568  were  fatalities. 


The  scheme  of  rehabilitation  and  vocational  training 
of  the  wounded  was  devised  first  by  Belgium,  then  France, 
Canada  and  the  United  States.  This  is  now  being  worked 
out  in  various  states  of  the  Union  for  industrial  cases,  and 
there  is  an  act  in  force  in  California  for  industrial  rehabili- 
tation— to  put  the  incapacitated  worker  back  on  the  job. 

Rocky  Mountain  N.  E.  L.  A.  Elects  Officers 

Officers  elected  at  the  first  annual  convention  of  the 
Rocky  Mountain  Division  N.  E.  L.  A.,  held  September  13,  14 
and  15  at  Glenwood  Springs,  Colo.,  are  as  follows: 

E.  A.  Phinney,  iM-esident,  Golden,  Colo.,  Jefferson  County  Power  & 
Light  Company  ;  E.  P.  Bacon,  first  vice-president,  Casper,  Wyo.,  Natrona 
Power  Company ;  Arthur  Praeger,  second  vice-president,  Albuquerque, 
N.  M.,  Albuquerque  Gas  &  Electric  Company  ;  D.  C.  McCIure.  third  vice- 
president,  Denver,  Colo.,  Denver  Gas  &  Electric  Light  Company:  A.  C. 
Cornell,  secretary,  Denver,   Colo.,   Western  Electric  Company. 

Executive  Committee  consists  of  officers  and: 

C.  M.  Einhard,  Roswell,  N.  M.,  Roswell  Gas  &  Electric  Company; 
J.  A.  Clay,  Durango,  Colo.,  Western  Colorado  Power  Company;  F.  H. 
Roberts,   Riverton,   Wyo„   Popo  Agie  Light  &   Power  Company. 

Section  chairmen:  Public  Relations,  Bulkeley  Wells, 
Denver;  Commercial,  C.  N.  Stannard,  Denver;  Technical, 
T.  0.  Kennedy,  Denver;  Accounting,  C.  E.  Twogood,  Albu- 
querque, N.  M. 

Committee  chairmen:  Membership,  C.  R.  Rudy,  Denver; 
Accident  Prevention,  J.  F.  Dostal,  Colorado  Springs;  Company 
Employes  Organization,  D.  A.  Hegarty,  Boulder;  Wiring, 
W.  P.  Southard,  Trinidad. 

The  program  of  the  convention  was  discussed  in  these 
pages  on  October  1.  . 

Seattle  Section  A.  I.  E.  E.  Meets  For  Annual  Dinner 

The  Annual  Dinner  and  Get-Together  Meeting  of  the 
Seattle  Section  of  the  A.  I.  E.  E.  was  held  on  September  21 
at  the  Hotel  Butler  in  Seattle,  a  total  of  fifty  members, 
students  and  visitors  being  present.  After  the  dinner  G.  E. 
Quinan,  chairman,  spoke  on  the  honor  conferred  on  the  Sec- 
tion by  the  election  of  a  vice-president  and  introduced  Dr. 
C.  Edward  Magnusson  who  was  recently  elected  to  that  office. 
Dr.  Magnusson  stated  that  he  intended  to  follow  Mr.  Fisken's 
Institute  policy  with  which  he  had  always  agreed.  He  also 
referi'ed  to  the  loyalty  of  the  members  to  the  Seattle  Section, 
emphasizing  the  fact  that  in  most  cases  their  own  men  fur- 
nished the  papers  presented,  in  contrast  to  the  practice  of 
some  of  the  Eastern  Sections.  He  thought  the  Section  should 
study  methods  of  making  this  district  a  factory  and  manu- 
facturing industries   center. 

Mr.  Quinan  referred  to  the  annual  convention  of  the 
Institute  which  was  held  at  White  Sulphur  Springs,  West 
Virginia,  last  June  and  introduced  the  delegate,  Willis  T. 
Batcheller,  secretary-treasurer  of  the  Seattle  Section,  who 
made  a  full  report  of  the  meeting  of  Section  delegates. 

Territorial  limits  were  referred  to  as  of  vital  im- 
portance to  Western  Sections  where  the  sixty-mile  limit  is 
insufficient.  The  Seattle  Section  has  150  men  who  are  active 
and  15  or  20  applications  under  consideration.  The  chairman 
mentioned  the  present  tendency  to  sectionalize  the  country, 
forming  geographical  divisions  each  with  a  district  vice- 
president.  He  explained  the  tentative  divisions  arranged  for. 
West  of  the  Mississippi  there  were  only  2,000  members  out 
of  a  total  of  12,000. 

Electrical  Supply   Jobbers'  Association 

The  Electrical  Supply  Jobbers'  Association  of  the  Pacific 
Coast  will  meet  at  Del  Monte  on  October  21,  22,  23.  Those 
planning  to  attend  should  communicate  with  Albert  H.  Elliot, 
secretary,  well  in  advance. 


MOIION  PICTURE  MACHINES  wrre  in- 
vented by  Edison  in  1889.  If  the  family 
won't  keep  still  while  you  use  a  kodak, 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 


392 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  8 


AIRPLANE  USED  IN  LOCATING  A  RAILROAD 

Locating  a  railroad  by  airplane  has  been  carried  out  by 
the  Third  Aero  Squadron,  Camp  Stotsenburg,  Philippine 
Islands,  according  to  a  recent  news  letter  of  the  Air  Service 
of  the  United  States  Army.  In  one  long  flight  a  railroad 
engineer  was  enabled  to  determine  the  proper  one  of  three 
general  routes  to  be  used  for  the  new  road.  Instead  of  three 
parties  of  locating  engineers  being  sent  out  to  make  the 
survey,  it  will  be  necessary  now  for  only  one  party  to  go  out. 
It  is  expected  that  many  months  and  thousands  of  dollars 
will  be  saved  in  the  work.  The  new  line  is  a  project  of  the 
Manila  Railroad  Company  and  an  extension  of  its  line  from 
Cabanatuan  through  parts  of  the  provinces  of  Nueva  Ecija 
and  Nueva  Vizcaya  to  Bayombong. 


MOUNT  SHASTA  POWER  AUTHORIZED  TO 
PROCEED  ON  PIT  RIVER 

Authority  to  proceed  with  the  Pit  River  project  was 
granted  by  the  California  Railroad  Commission  on  Oct.  7  to 
the  Mount  Shasta  Power  Corporation.  As  part  of  an  ultimate 
scheme  of  development  of  the  Pacific  Gas  &  Electric  Company 
of  approximately  $125,000,000,  this  project  involves  the  con- 
struction of  five  or  more  hydroelectric  plants  on  the  Pit 
River,  utilizing  the  water  of  the  Pit  between  the  confluence 
of  the  Fall  River  and  the  lower  end  of  Big  Bend,  between 
which  points  a  development  of  over  300,000  kw.  is  anticipated. 


NEW    OFFICERS    FOR    SHELLEY    POWER 
IN  IDAHO 

John  F.  Shelley,  owner  of  the  Shelley  Light  &  Power 
Company,  Shelley,  Idaho,  has  sold  eighty-five  per  cent  of  his 
holdings  in  the  company,  and  at  a  recent  meeting  new  officers 
and  a  board  of  directors  were  elected,  as  follows:  H.  L. 
Malcolm,  president;  F.  C.  Mickelson,  vice-president;  F.  M. 
Davis,  secretary;  W.  S.  Wright,  treasurer;  John  Jorgensen, 
manager;  T.  J.  Bennett,  Nelson  Miller  and  Edward  Wads- 
worth  are  additional  directors.  The  new  owners  intend  to 
make  several  important  improvements.  Another  unit  will 
be  added  to  the  plant,  and  an  electric  supply  shop  will  be 
opened. 


THE  CAPITOL  FROM  THE  AIR 


RATE  INCREASES  IN  OREGON  MUST  BE 
AUTHORIZED  BY  COMMISSION 

Public  utilities  in  Oregon  cannot  advance  their  rates  or 
charges  without  a  public  hearing  before  the  Public  Service 
Commission  and  an  order  from,  that  body  authorizing  the 
increase,  according  to  an  opinion  prepared  by  Attorney- 
General  Brown.  "It  is  apparent  that  if  the  rates  prescribed 
by  the  commission  may  be  abrogated  by  the  utility  filing  a 
new  schedule,  the  force  and  effect  of  the  commission's  order 
amounts  to  little,"  the  opinion  holds.  It  is  Mr.  Brown's  opin- 
ion that,  as  far  as  rates  which  have  been  fixed  are  concerned, 
the  only  way  to  change  the  same  is  by  a  suit  in  court  or  by 
a  complaint  with  the  commission  on  the  ground  that  they 
are  unreasonable,  or  by  original  complaint  filed  with  the 
commission. 


COMMITTEE  FORMED  IN  CALIFORNIA  ON 
ELECTRICAL  SAFETY  MATTERS 

The  Joint  Conamittee  on  Electrical  Safety  Matters,  re- 
cently formed  in  California,  with  main  committee  headquar- 
ters in  San  Francisco,  has  outlined  its  plan  of  organization 
and  elected  W.  M.  Shepard  as  chairman  and  R.  A.  Balzari  as 
secretary.  This  plan  is  to  be  submitted  to  each  of  the  organi- 
zations comprising  the  committee,  that  is,  the  Pacific  Coast 
Division  N.  E.  L.  A., ,  California  Electrical  Contractors  and 
Dealers'  Association,  A.  I.  E.  E.,  Manufacturers'  Safety  As- 
sociation, Pacific  Coast  Division  Electrical  Supply  Jobbers, 
San  Francisco  Electrical  Development  League,  and  California 
Association  of  Electrical  Inspectors.  The  Los  Angeles  Sub- 
Committee  will  consist  of  a  member  from  each  of  the  fore- 
going except  the  Development  League. 

It  is  the  committee's  object  to  consider  such  safety  or 
safety  legislation  matters  as  are  of  general  interest  to  the 
entire  electrical  industry.  Its  motive  is  to  represent  the 
electrical  industry  on  safety  matters  and  to  assist  the  Indus- 
trial Accident  Commission  in  applying  their  safety  orders. 


The  Army  Air  Service  is  now  cooperating  witli  imap-making  companies  in 
malcing  detailed  maps  of  tile  immediate  vicinity  of  Wasiiington.  Tlie 
alaove  view  of  the  capitol  was  talien  by  the  15th  Aerial  Photographic  Sec- 
tion. Air  Service,  U.  S.  Army.  It  must  not  be  reproduced  without  per- 
mission. 


SOUTHERN  CALIFORNIA  EDISON  COMPANY  APPLIES 
FOR  CONSTRUCTION  CERTIFICATE 

The  Southern  California  Edison  Company  on  Oct.  4 
applied  to  the  Railroad  Commission  of  the  state  of  Cali- 
fornia for  a  certificate  of  convenience  and  necessity  under 
which  to  undertake  the  construction  of  reservoirs,  conduits, 
tunnels  and  power  plants  declared  to  be  necessary  if  the  com- 
pany is  to  meet  demands  upon  it  for. electric  energy,  these 
demands  being  in  excess  of  present  generating  capacity.  The 
plans  propose  a  reservoir  at  Florence  Lake  with  a  capacity  of 
43,224  acre-feet,  formed  by  the  constnaction  of  a  concrete 
arch  and  gravity  dam  126  ft.  high  and  2,970  ft.  long,  costing 
about  $2,226,000.  From  this  reservoir  to  Huntington  Lake 
there  is  proposed  a  tunnel  68,000  ft.  long,  15  ft.  in  diameter, 
with  a  carrying  capacity  of  1000  c.f.s.,  costing  about 
$11,800,000. 

A  reservoir  at  Shaver  Lake  of  138,570  acre-feet  will  be 
formed  by  a  reinforced  concrete  mutiple  arch  dam  2300  ft. 
long  and  183  ft.  high  across  Stevenson  Creek,  the  cost  to  be 
about  $4,310,000. 

Big  Creek  Power  House  No.  2-A,  an  extension  of  the 
present  Big  Creek  Power  House  No.  2  and  of  similar  con- 
struction to  it,  is  provided  in  the  plan.  This  will  operate 
under  a  mean  static  head  of  2,418  ft.,  the  capacity  of  the 
station  being  300,000  hp.  and  the  cost  estimated  at  $9,950,000, 
including  necessary  equipment. 
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From  Shaver  Lake  dam  a  tunnel  17%  ft.  in  diameter 
and  of  1500  c.f.s.  carrying  capacity,  13,900  ft.  long,  is  to  be 
built  toward  Big  Creek  Power  House  2-A.  The  lower  end 
of  the  tunnel  will  join  two  penstocks  weighing  30,000,000  lb., 
extending  to  the  water  wheels  of  the  power  house.  Estimated 
cost  of  the  tunnel  is  $2,140,000  and  of  the  penstocks,  $4,- 
780,000. 

Across  Big  Creek,  below  Power  House  2-A,  will  be  built 
a  Cyclopean  arch  concrete  diversion  dam  210  ft.  long,  58  ft. 
high,  at  an  estimated  cost  of  $104,000.  From  the  forebay  of 
this  dam  is  to  be  a  tunnel  20  ft.  in  diameter  of  2,575  c.f.s. 
carrying  capacity  and  5,633  ft.  in  length  through  solid  granite 
toward  the  new  Big  Creek  Power  House  No.  8.  The  lower 
end  of  the  tunnel  will  connect  with  four  parallel  penstocks 
to  four  water  wheels  in  this  power  house.  Each  wheel  is  of 
the  reaction  type,  connected  through  a  vertical  shaft  to  its 
alternator,  the  combined  capacity  being  120,000  hp.  An  out- 
door bus  and  transformer  station  is  to  be  constructed  near 
No.  8  to  transform  the  station  output  to  three-wire,  three- 
phase,  150,000  volts.  Estimated  costs  are  given  as,  tunnel, 
$1,300,000;  four  penstocks,  of  6,250,000  lb.  weight,  $1,000,000; 
Big  Creek  No.  8  power  house,  including  equipment,  trans- 
foi-mers,  etc.,  for  90,000-kw.  capacity,  $2,700,000;  miscellan- 
eous structures,  $100,000;  one  and  six-tenths  miles  of  150,000- 
volt  transmission  line,  $16,000. 


N.  E.  L.  A.  STARTS  MONSTER  PUBLICITY 
CAMPAIGN 

In  a  letter  to  the  members  of  the  National  Electric  Light 
Association,  George  F.  Oxley,  director  of  publicity  of  that 
association,  sets  forth  the  plan  of  the  good-will  campaign 
which  the  N.  E.  L.  A.  has  launched  on  a  very  large  scale. 
Already  a  million  copies  of  the  literature  have  been  ordered, 
but  that  number  is  far  short  of  the  amount  that  will  event- 
ually be  ordered  if  the  association's  message  is  to  reach  every 
user  of  electric  light  and  power  in  the  country. 

Mr.  Oxley  outlines  the  situation  existing  today  in  the 
industry,  touching  on  the  lack  of  power  under  unprecedented 
demand,  the  constantly  increasing  volume  of  finances  which 
must  be  poured  into  the  industry  to  permit  its  development, 
the  difficulty  in  getting  money  and  the  high  rates  which  must 
be  paid  for  it,  the  necessity  for  taking  the  consumers  abso- 
lutely into  the  confidence  of  the  utilities  and  making  them 


realize   the   co-partnership   existing   between    consumer   and 
central  station. 

Quoting  from  the  letter: 

"It  is  with  a  full  realization  of  these  fundamental  facts  that  the 
N.  E.  L.  A.  has  inaugurated  a  good-will  campaign,  which  it  is  hoped  and 
expected  will  be  the  largest  campaign  of  its  kind  ever  undertaken  by  the 
industry.  Through  the  medium  of  its  'Kilo  Watt'  campaign,  more  than 
one  million  homes  will  be  reached  every  month  with  a  message,  first, 
regarding  the  uses  of  electricity  and  on  terminology  of  the  electrical 
industry,  and  later  regarding  the  problems  of  finance  and  operation. 
Through  the  public  press  and  other  popular  magazines  articles  directed 
towards  the  same  end  already  are  appearing  and  will  continue  to  appear 
during  the  year's  calmpaign.  Manufacturers  of  electrical  machinery,  equip- 
ment and  appliances  will  devote  a  large  part  of  their  advertising  space  to 
national  advertising  mediums  and  in  the  smaller  magazines  and  local 
newspapers  to  cooperation  in  this  campaign.  The  Investment  Bankers' 
Association  of  America  is  cooperating  in  the  campaign  and  has  prepared 
a  series  of  pamphlets  which  will  go  out  to  at  least  500,000  electrical  indus- 
try security  holders   each  month." 

Three  pieces  of  literature  being  used  in  this  campaign 
are  the  "Kilo  Watt,"  which  is  a  story  of  Mr.  Kilo  Watt, 
"Everyday  Electrical  Tei-ms  and  Usage"  and  "Facts  Every 
User  of  Electricity  Should  Know." 


EMPLOYES  PURCHASE  407o  OF  PUGET  SOUND 
POWER  NOTE  ISSUE 
Establishing  what  is  said  to  be  a  new  record  for  bond 
sales  in  the  Northwest,  the  Puget  Sound  Power  &  Light  Com- 
pany, Seattle,  recently  disposed  of  $1,000,000  worth  of  five 


PUGET  SOUND  TRACTION,  LIGHT  &  POWER  CO. 


SEATTIX  DFVTStON 


To  Mr.  . 
From  Mr. 
Subject 


0*R. THRIFTY 


MEMORANDUM 

s»i.ic : ^rf^^-^^r .  !?•  ,i»?°r. 


I.C.IBTBRKI 

GEOWIHO  all  oyer  the  district  In  our 
6-:yearj,,  8jC,.Gold,,Coupon  Hotea. 


As  our  quota  for  the  Seattle  DlTlelon  is  only  $550,000  my 
thought  la  that — 

FIRST:  Every  employee  THAT  CAH  should  get  In  before  It  ia 
too  late,  as  aside  from  being  an  unparalleled  Investment,  it  voiild 
be  a  wonderful  testimonial  to  our  personnel.   Bljf  employees  In  or 
bettor  would  top  the  record. 

SBCOlli);  It  still  would  be  more  wonderful  If  each  of  the 
approx.  700  employees  of  the  Seattle  Division  could  have  set  opposite 
their  names  the  record  of  at  least  one  sale  to  a  non-employee.   Bven 
at  the  lowest  denomination  this  amounts  to  |70,000.  From  thla  you 
can  see  the  possibilities.  Bach  surely  has  from  one  to  ten  rn ends 
who  would  greatly  appreciate  thla  investment  opportunity  being  brought 
to  their  attention.  Orders  coming  In  so  fast  we  may  have  to  close  sale 
before  Saturday,  Sept. 26.  Sincerely  yours, 

B.t.Clark. 


The  effective   letter  which   helped  make  bond   holders  of  over   1000   of  the 
Puget    Sound    Company    employes. 

year,  eight  per  cent,  gold  coupon  notes  in  eleven  working 
days,  although  twenty  days'  time  was  assigned  to  complete 
this  task.  The  notes  were  in  denominations  of  $100,  $500  and 
$1,000.  An  executive  of  the  company,  commenting  on  the 
results,  said: 

"An  interesting  example  of  the  modem  tendency  toward  cooperative 
ownership  of  large  corporations  is  shown  in  the  subscription  list  for  the 
.tl  000  000  note  issue  of  the  Puget  Sound  Power  &  Light  Company  just 
closed'  Through  the  efforts  of  the  organization  itself  and  without  any 
underwriting  by  bond  houses,  the  issue  was  distributed  all  over  the  terri- 
tory served,  from  the  Canadian  boundary  to  Olympia,  m  small  sizes 
and  in  many  hundreds  of  subscriptions. 

"Over  1  000  employes  of  the  company  (more  than  one-half  of  the 
total  number  of  persons  employed)  became  interested  in  the  company  s 
securities  in  this  short  space  of  time  and  the  purchases  by  elmployes  alone 
absorbed  more  than  40  per  cent  of  the  total  issue.  The  participation  by 
the  public  served  and  the  employes  in  the  ownership  of  the  property  is 
bound  to  result  in  a  benefit  to  all  concerned  through  keeping  the  income 
from  the  securities  in  the  Puget  Sound  district  and  m  broadening  the 
interest  and  understanding  of  the  company's  operations  and  problems  in 
the    147    communities   served." 


Nothing  is  more  successful  in  telling  the  story  of  electricity  than 
these  attractive  pamphlets  which  are  being  distributed  by  the 
Publicity    Department    of    the    N.    E.    L.    A. 


IIIIIIIII1IIIIIIIIIIIII1IIIIIIIIIIIIIIIII 


iiiiiiiiiiiiiiiiDiiiiiiiiiiiiiiiiiiiiiiiiniiii 1IIIIII 


IIIII1IIIIIIIIIIIIIIIII 


TALKING  MACHINES  were  invented  by 
Edison  in  1878.  If  yours  keeps  the  baby 
awake  and  must  be  sold, 
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GREAT  WESTERN'S  1919  FINANCES  SHOWN 
IN  ANNUAL  REPORT 

Touching  on  the  progress  and  scope  of  the  activities  of 
the  Great  Western  Power  Company  of  California  for  the 
fiscal  year  ending  December  31,  1919,  shown  in  the  letter 
from  the  president  to  the  stockholders,  there  appears  a  con- 
solidated statement  of  income  and  profit  and  loss,  with  inter- 
company items  eliminated,  as  follows: 

Operating    revenues $5,172,877.86 

Operating   expenses  2,065,893.25 

Net    earnings    3,106,984.61 

Otlier    income    credits 240,116.18 

Gross  income  3,347,100.79 

Income  charges  652,921.94 

Net   income  before   charging  interest   on    funded 

debt    2,694,178.85 

Interest   on    funded    debt 1,667,839.91 

Net   income   for  the  year $1,026,338.94 


RECLAMATION   BILL   TO    BE   PRESENTED 
AT  NEXT  CONGRESS 

The  reclamation  bill  calling  for  a  $500,000,000  appro- 
priation to  be  presented  to  the  next  session  of  Congress  will 
be  framed  by  the  Northwest  Reclamation  League,  formed 
recently  at  Seattle.  In  presenting  this  bill,  the  league  will 
work  in  conjunction  with  the  Western  States  Reclamation 
Association,  the  parent  body,  and  other  Western  reclamation 
bodies,  it  was  announced  by  James  Ford,  secretary.  The 
proposal  is  to  lump  the  reclamation  appropriation  under  one 
general  bill  and  then  to  have  the  disbursements  made  equit- 
ably among  the  various  Western  reclamation  projects. 


GROWTH  OP  CENTRAL  STATIONS  IN  THE  WEST 
IN  1920 

During  the  present  year,  the  central  stations  in  the 
Western  states  are  adding  capacity  and  transmission  lines 
to  the  extent  of  nearly  $35,000,000,  according  to  results  taken 
from  a  recent  survey  of  the  central-station  industry  of  the 
United  States,  made  by  the  Electrical  World,  and  shown  in 
the  accompanying  table.  An  addition  of  61,458  kw.  is  to  be 
added  to  steam  plants  this  year  at  a  value  of  $5,861,855, 
while  to  hydroelectric  plants  the  additions  will  amount  to 
186,500  kw.,  valued  at  $28,709,591.  Total  additions  are  247,- 
958  kw.,  representing  $34,571,446.  Because  some  companies 
do  not  contemplate  plant  additions  but  will  make  transmis- 
sion additions,  and  some  report  both  generating  and  trans- 
mission additions,  it  is  not  a  true  indication  of  the  cost  per 
kilowatt  installed  to  divide  the  total  value  of  all  additions  by 
the  increased  plant  installation. 

Prom  the  report,  about  1,500,000  kw.  will  be  added  to 
generating  capacity  in  all  the  states  of  the  Union,  and  the 
value  of  these  additions  will  approximate  $150,000,000.  These 
figures  are  interesting  in  view  of  the  unusually  high  cost  of 
money,  labor  and  materials. 


CALIFORNIA  CONTRACTORS  ACTIVE  FOR 
MORE  OUTLETS 

As  a  result  of  the  electrical  homes  which  have  been 
conducted  by  the  California  Electrical  Cooperative  Campaign, 
the  necessity  for  ample  provision  being  made  in  new  con- 
struction for  convenience  outlets  has  been  brought  home 
forcibly  to  the  California  State  Association  of  Electrical 
Contractors  and  Dealers  which  is  itself  a  part  of  the  Coopera- 
tive Campaign. 

To  the  end  that  some  uniform  action  may  be  devised 
which  will  bring  forth  this  result,  a  committee  from  the 
California  State  Association  of  Electrical  Contractors  and 
Dealers  has  been  formed  and  has  requested  meetings  with 
similar  committees  appointed  from  the  A.  S.  M.  E.,  the 
A.  I.  E.  E.,  and  the  I.  E.  S.  for  joint  consideration  of  this 
matter.  It  is  interesting  to  note  the  desire  of  the  California 
State  Association  of  Electrical  Contractors  and  Dealers  to 
get  away  from  individual  effort  and  through  cooperative 
means  put  this  forward  movement  on  a  broad  basis. 


SESPE  POWER  CORP.  PLANS  FIVE  WATER-POWER 
UNITS  ON  SESPE  RIVER,  CALIFORNIA 

Sespe  Power  Corporation,  which  plans  the  construction 
of  five  hydroelectric  power  units  on  the  Sespe  River,  Ventura 
county,  California,  on  Sept.  28  was  authorized  by  the  Rail- 
road Commission  to  issue  $2,000,000  of  bonds  and  $1,000,000 
of  its  common  stock  to  secure  funds  v^dth  which  to  carry  out 
its  development  program.  The  company  asked  for  a  $3,000,- 
000  bond  issue.  None  of  the  money  raised  by  the  stock  and 
bond  issue  is  to  be  expended,  however,  until  there  are  suffi- 
cient funds  on  hand  to  construct  the  plants  expeditiously. 
In  the  event  that  the  company  is  unable  to  finance  the  pro- 
ject, the  money  is  to  be  returned  to  the  stockholders,  says 
the  Commission,  less  such  an  amount  as  may  be  allowed  by 
the  Commission  for  expenses.  Among  the  restrictions  gov- 
erning the  financing  of  the  proposed  new  utility  is  one  requir- 
ing that  for  every  $1,000  bond  sold  the  company  must  sell 
concurrently  at  least  $1,000  of  stock  at  par.  Of  the  author- 
ized stock  issue  $100,000  is  to  go  to  the  Sespe  Light  and 
Power  Company  for  the  properties  the  Sespe  Power  Corpora- 
tion proposed  to  develop. 

The  Sespe  company's  estimate  of  construction  costs 
totaled  $3,722,748.  The  Commission's  engineers  say  this 
figure  is  entirely  too  low.  Their  estimate  is  $5,500,000.  The 
corporation's  estimate  of  output,  197,962,017  kilowatt-hours, 
is  not  concurred  in  by  the  Commission's  engineers,  who  hold 
that  only  an  average  annual  output  of  75,000,000  kilowatt- 
hours  can  be  depended  upon. 

Authorization  is  given  the  company  to  enter  into  an 
agreement  with  the  Southern  California  Edison  Company  to 
sell  to  the  Southern  company  the  output  of  the  hydroelectric 
plants. 


Additions  to  Mountain  and  Pacific  State  Central  Station  Capacity  and  Transmission  Lines  During  1920. 


Jan.  1, 1920 
K.W. 

City  of  Tacoma  Light  Department 

Colorado  Power  Co 4,775 

Eastern  Oregon  Light  &  Power  Co 450 

Great  Western  Power  Co 26,000 

Los  Angeles  Bureau  of  Power  and  Light 

Los  Angeles  Gas  &  Electric  Corporation 22,908 

Pacific  Gas  &  Electric  Co.,  Phoenix,  Ariz 750 

•Pacific  Gas  &  Electric  Co 117,000 

Pacific  Power  &  Light  Co 6,240 

San  Joaquin  Light  &  Power  Corporation 16,750 

Seattle  Municipal  Light  &  Power  Co 22,500 

Southern  California  Edison  Co 107,482 

Utah  Power  &  Light  Co '. 16,000 

Wenatchee  Valley  Gas  &  Electric  Co 

Western  States  Gas  &  Electric  Co 2,250 


-STEAM  PLANTS- 
Capacity       Additions 


1920 
K.W. 


1,475 
1,500 


12,500 

3,750 

11,900 

15,500 
1,500 


Value  of 
Additions 


135,000 
175,000 


681,480 
250,000 
950,000 
1,300,000 
930,375 

1,250,000 


Capacity 
Jan.  1,  1920 
K.W. 
24,000 
26,900 
2,550 
65,000 
30,500 


HYDRO-ELECTRIC  PLANTS- 


194,875 
15,775 
.32,000 

14,875 

119,190 

113,475 

2,750 

6,075 


Total  Western  States 343,105  61,458  85,861,855  647,965 

•Includes  Pacific  Gas  &  Electric  Co.,  Northern  California  Power  Co.,  Sierra  &  San  Francisco  Power  Co. 


Additions 
1920 
K.W. 


44,000 
30,000 


1,000 

40!000 

15,000 
46,500 
10,000 


186,500 


Value  of 
Additions 
S       30,000 


30,000 
8,500,000 
2,750,000 


2,096,200 


2,698,391 

1,075,000 

10,000,000 

1,530,000 


$28,709,591 


Total 

Additions 

K.W. 


1,475 

1,.500 

44,000 

30,000 

13,333 


13,500 

3,750 

51,900 

30,500 

46,500 

10,000 

1,.500 


247,958 


Total 

Value  of 

Additions 

$       30,000 

135,000 

205,000 

8,500,000 

2,750,000 

681,480 

250,000 

3,046,200 

1,300,000 

3,628,766 

2,325,000 

10,000,000 

1,530,000 

190,000 


$34,571,446 
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RATE  INCREASE  ASKED  BY  LOS  ANGELES 
GAS  &  ELECTRIC 

Los  Angeles  Gas  &  Electric  Company  has  applied  to 
the  California  Railroad  Commission  for  authority  to  increase 
its  electric  rates,  saying  that  the  present  rates  are  those  in 
effect  before  the  war. 


SAN  JOAQUIN  STARTS  WORK  ON  A  NEW 
60-MILE  LINE 

Work  has  been  started  on  a  high-tension  power  line  60 
miles  long  connecting  the  San  Joaquin  Light  &  Power  Cor- 
poration's new  Kerckhoff  power  house  with  Merced,  where  a 
new  transformer  station  is  now  under  construction.  The 
power  will  be  stepped  down  for  distribution  in  the  Merced 
district  to  serve  a  large  number  of  farm  pumping  plants 
on  the  waiting  list.  The  line  will  also  connect  with  the  Pacific 
Light  &  Power  Company's  main  line  at  Newman  for  inter- 
change of  power  between  the  Sacramento  and  San  Joaquin 
valleys.  The  new  line,  having  a  capacity  of  30,000  kilowatts 
at  110,000  volts,  vrfll  pass  through  25  miles  of  mountains  in 
a  50-raile  course  due  west  from  the  Kerckhoff  power  house, 
to  a  point  south  of  Merced,  when  it  will  change  course  north- 
erly for  a  distance  of  15  miles. 


BETTER   OUTLOOK   IN   HOME    BUILDING 
INDUSTRY 

Two  matters  of  interest  have  recently  come  to  the  fore 
which  would  appear  to  be  important  factors  in  new  residence 
construction.  In  the  first  place  the  American  Wholesale 
Lumber  Dealers'  Association,  according  to  an  announcement 
by  L.  E.  Putnam,  managing  director,  has  made  an  average 
cut  in  lumber  prices  of  28  per  cent  from  the  February  price 
list.  At  the  same  time  it  is  not  unreasonable  to  expect  this 
cut  in  lumber  prices  to  affect  other  building-material  lines. 

In  the  second  place,  representative  M.  C.  Kelly  of 
Pennsylvania  is  reported  to  be  framing  a  bill  which  he  will 
introduce  at  the  December  session  of  Congress  which  will 
provide  for  the  loaning  of  money  by  the  Postal  Savings 
Banks  to  persons  wishing  to  build  homes.  The  bill  is  aimed 
to  relieve  the  housing  situation  and  its  sponsor  declares  that 
there  are  55,000,000  persons  in  the  United  States  living  in 
rented  houses,  many  of  whom  would  build  if  they  were  pro- 
vided with  the  necessary  cash  at  a  reasonable  rate  of  interest. 
He  urges  removal  of  the  $2500  deposit  limit,  an  increase  in 
the  rate  of  interest,  and  seeks  provisions  for  loaning  money 
to  persons  within  the  postal  districts. 


FLYING  DE  LUXE 


RATE  INCREASES  GRANTED  TO  PACIFIC 
POWER  &  LIGHT 

The  Public  Service  Commission  of  Washington  on  Sep- 
tember 29  handed  down  a  decision  in  the  case  of  the  Pacific 
Power  &  Light  Company  concerning  applications  for  rate 
increases  made  in  March  on  all  cities  and  towns  served  by 
the  company  in  Washington,  involving  gross  annual  increases 
of  $240,000. 

All  the  company's  requests  were  granted  with  the  ex- 
ception of  Yakima,  Walla  Walla,  Pomeroy  and  Toppenish. 
The  proposed  increase  at  the  first  two  were  reduced  by  1  cent 
net  on  each  step,  and  on  the  other  two  by  %  cent  net  on 
each  step.  All  rates  go  into  effect  as  of  meter  readings 
taken  on  Sept.  15  and  later.  No  change  was  asked  for  in 
cooking  or  irrigation  power.  The  increases  cover  domestic 
and  commercial  metered  lighting,  flat  commercial  lighting 
and  commercial  and  flour  milling  power. 


WASHINGTON  WATER  POWER  TO  EXTEND  LINE 

An  extension  of  the  power  line  of  the  Washington 
Water  Power  Company,  Spokane,  Wash.,  from  Colfax  to 
Albion,  a  distance  of  ten  miles,  at  an  estimated  cost  of 
$25,000,  was  announced  by  W.  E.  Coman,  general  manager 
of  the  company,  early  this  month.  Work  on  the  line  will 
begin  immediately.  There  will  be  at  least  30  extensions  to 
farmers  along  the  way,  virtually  every  farmer  between  Col- 
fax and  Albion  having  signed  up  to  take  advantage  of  the 
electric  power.  Already  the  people  of  Albion  and  the  farmers 
are  beginning  to  buy  washing  machines,  vacuum  cleaners  and 
other  electi'ic  appliances,  it  is  reported. 


TRADE  NOTES 
Offices  Established  in  Oregon  — 

The  Coast  Equipment  Company,  of  which  L.  A.  Somers 
is  the  Pacific  Coast  representative,  has  arranged  for  Messrs. 
Conway  &  McCalley  to  handle  its  business  in  Oregon.  Offices 
will  be  maintained  in  the  Levsds  Building,  Portland. 

The  Coast  Equipment  Company  is  now  operating  offices 
in  Los  Angeles,  San  Francisco,  Portland  and  Seattle. 

Contract  Awarded  — 

The  McMyler  Interstate  Company  of  Cleveland,  Ohio, 
with  offices  in  the  Merchants  Exchange  Building,  San  Fr'an- 
cisco,  and  the  Hoge  Building,  Seattle,  were  recently  awarded 
a  contract  by  the  Port  of  Astoria,  Oregon,  for  four  electrically 
operated  cargo  cranes. 

Distribution  Manager  in  the  West  — 

P.  A.  Boeck,  manager  of  distribution  of  the  Celite  Prod- 
ucts Company,  New  York  City,  is  now  located  at  the  com- 
pany's Los  Angeles  office  where  he  will  supervise  the  produc- 
tion work.  Thos.  G.  Lee,  Jr.,  will  act  as  general  sales  man- 
ager with  headquarters  in  New  York. 

Consulting  Engineers  Consolidate  — 

J.  C.  Stevenson  and  R.  L.  Koon  announce  their  consoli- 
dation, Oct.  1,  under  the  firm  name,  Stevens  and  Moon,  Con-  . 
suiting  Engineers,  Portland,  Oregon.  They  plan  to  give  par- 
ticular attention  to  matters  pertaining  to  municipal  improve- 
ments, water  supply,  sewerage,  irrigation,  hydroelectric 
power,  appraisals   and  valuation. 


IIINIII1IIIINIIIIIIIII 


The  passenger  compartment  of  a  Handley-Page  passenger  airplane  which 
has  been  making  regular  flights  between  London  and  Paris  since  May  1. 
In  six  months  of  flying,  and  with  a  mileage  of  303,000  miles  there  were 
only  two   fatalities  on  this   line,  both   to   pilots. 


CASH  REGISTERS  were  invented  by  Pat- 
terson in  1885.  Don't  use  yours  as  a 
paper  weight  if  you've  anything  to  sell. 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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I  LATEST  IN  EVERYTHING  ELECTRICAL 


(A  very  probable  solution  to  the  problem  of  fixtures  out  of  harmony  with  the  furnishings  of 
a  room  is  presented  on  these  pages  along  with  descriptions  of  a  new  type  bushing  for  the 
outdoor  transformer;  the  latest  helps  for  exposed  wiring,  and  a  new  appliance  which  will  be  of 
especial  value  both  in  the  industrial  and  domestic  world.  Reviews  of  the  1920  edition  of  the 
McGraw  Central  Station  Directory  and  of  a  remarkable  booklet  on  California  hydroelectric  secu- 
rities are  among  the  Books  and  Bulletins. — The  Editor.) 


MAKING   FURNITURE   OF   FIXTURES 

It  is  not  unlikely  that  the  electric  lighting  industry  is 
on  the  crest  of  a  wave  of  expansion  that  will  make  the  present 
proportions  of  the  industry  seem  insignificant  within  a  few 
years.  If  this  prediction  is  fulfilled,  the  credit  will  again  be 
due  to  the  constant  stream  of  new  ideas. 


The   placing 
shown  on  the 
while  to  the 
outlet. 


of  a  well  bracket  fitted  with  a  White  supporting  plug  is 
left.  In  the  center  is  a  chandelier  with  its  hook-like  contacts, 
right  may  be  seen  a  bracket  in  place  on  a  White  supporting 


Up  to  a  few  months  ago,  soldering  and  tapering  was 
the  only  method  used  to  install  chandeliers  and  wall  brackets. 
From  an  illumination  point  of  view  this  method,  despite  the 
fact  that  it  has  been  the  standard  accepted  practice,  is  woe- 
fully inadequate.  A  fundamental  law  of  correct  illumination 
is  to  supply  light  where  it  is  needed.  The  method  that  has 
been  in  practice  reversed  this  procedure — the  need  must  be 
brought  to  the  light.  It  was  like  bringing  the  mountain  to 
Mohammed.  The  chandelier  was  made  fast  to  the  ceiling;  or 
the  wall  bracket  fastened  to  the  wall,  and  the  furniture  in 
the  room  arbitrarily  arranged  to  fit  the  needs  of  illumination. 

Shortly  after  the  beginning  of  this  year,  a  rumor  was 
current  among  electrical  men  that  a  new  invention  had  been 
evolved  which  would  revolutionize  the  present  system  of  elec- 
trical "fixture"  installation.  Confii-mation  of  this  report  was 
soon  found  in  the  formation  in  New  York  City  of  an  organiza- 
tion to  promote  such  a  development.  The  inventor  is  E.  Can- 
telo  White,  who  is  manager  of  the  general  lighting  depart- 
ment of  the  Western  Electric  Company.  Mr.  White  has  to 
his  credit  the  invention  of  the  Duplex  system  of  lighting,  as 
well  as  the  standard  plug  connection. 

The  new  connection  for  chandeliers  consists  of  a  ceiling 
receptacle  into  which  two  cuiwed  prongs  fit  snugly.  The 
ceiling  receptacle  slots  are  cui-ved  like  two  arcs  backed  one 
against  the  other,  the  plug  consisting  of  a  pair  of  independent 
curved  contacts  held  securely  in  place  by  a  link  of  the  sup- 
porting chain.  The  cui'\'ed  contacts  lock  into  place  and  pro- 
vide the  support  of  the  lighting  fixture. 

Similar  though  it  is  in  principle  to  the  baseboard  con- 
nection, it  can  be  readily  appreciated  that  here  the  similarity 
ends,  for  in  the  baseboard  connection  the  receptacle  slots 
would  be  vertical  and  provide  no  support  for  the  chandelier, 
while  in  Mr.  White's  invention  they  are  curved,  to  give  the 
necessary  support.  Outwardly  the  receptacle  is  a  neat, 
scarcely  visible  little  plate,  which  is  flush  with  the  ceiling. 


To  hang  the  chandelier  it  is  merely  necessary  to  slide 
the  plug  prongs  into  the  receptacle  slots  and  lock  them  in 
position  by  clipping  the  supporting  link  over  the  protruding 
hooks  of  the  contacts.  The  wall  bracket  connection  is  not  very 
different.  The  cun'ed  plug  prongs,  or  contacts,  instead  of 
cun'ing  in  opposite  directions,  parallel  one  another;  while  the 


To  the  left  is  shown  the  method  of  inserting  the  curved  contacts  for 
ceiling  fixtures.  The  ceiling  outlet,  or  curved  receptacle  with  curved  con- 
tact slots,  is  shown  in  the  center,  while  the  complete  connection  appears 
to  the  right. 

receptacle  is  provided  with  two  similarly  curved  arc-shaped 
slots.  A  dovra-and-up  adjustment  of  the  bracket  permits 
the  prongs  to  enter  and  snap  into  place,  the  base  of  the  plug 
resting  firmly  against  the  face  of  the  receptacle  plate.  Fix- 
tures may  be  removed  as  easily  as  they  are  installed — by  an 
upward  movement. 


TRANSFORMER  HOUSES  MAY  BE  ELIMINATED 

A  new  type  of  bushing  for  outdoor  type  transformers 
of  moderate  valtage  has  been  developed  by  the  General  Elec- 
tric Company.     This   bushing  has   received  the   approval   of  ] 

the  inspection  department  of 
the  Associated  Factory  of 
Mutual  Fire  Insurance  Com- 
panies. The  scheme  provides 
that  all  circuits,  generally 
above  600  volts,  be  brought 
to  the  housing  in  enclosed 
cables.  This  cable  is  above 
ground,  in  a  metal  duct  which 
is  securely  fastened  to  the 
transforming  cover,  all  ex- 
posed parts  being  at  ground 
potential,  and  water-proof. 
The  water-proof  feature  is  essential,  from  the  Underwriter's 
standpoint,  in  making  it  safe  for  firemen  to  play  streams  oil 
burning  buildings  near  the  transformers. 

The  lower  portion  of  the  bushings  is  similar  to  the 
standard  General  Electric  high  voltage  bushing,  while  the 
upper  portion  is  shown  by  the  illustration.  Ample  clearance 
is  provided  in  the  housing.  The  transformers  receive  stand- 
ard high  potential  test  with  housing  position  and  without  any 
taping  or  other  insulation  on  the  bushings.  The  use  of  these 
transformers  is  only  limited,  as  regards  voltage,  by  the  volt- 
age limits  of  the  underground  cable. 


The  new  type  of  bushing 


i 
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NEW  CONDUIT  BODIES  FOR  EXPOSED  WIRING 

Four  representative  outlet-box  manufacturers  have  re- 
cently brought  out  a  line  of  pressed  steel  conduit  boxes  with 
knockouts — a  line  so  highly  standardized  that  virtually  the 
whole  range  of  exposed  conduit  wiring  requirements  for 
%-in.  and  %-in.  conduits  is  compassed  with  but  three  basic 
bodies  and  two  connectors,  which,  when  combined  in  any  form 
desired,  result  in  a  conduit  body. 

To  meet  the  requirements  of  exposed  wiring  a  conduit 
body  must  be  rigidly  connected  to  the  conduit  vrithout  sup- 
port. The  connector  affords  just  such  a  rigid  arrangement, 
according  to  the  statement  of  the  manufacturers.  The  two 
connectors  employing  the  Chase  nipple  features,  one  designed 
for  %-in.  conduit  and  the  other  for  %-in.  conduit,  both  fit 
the  one  size  of  knockout  used  in  all  the  three  bodies. 

These  conduit  bodies  are  adaptable  to  virtually  any 
standard  make  of  wiring  device.  With  three  bodies,  two 
connectors  and  fifty-five  covers,  there  are  few  standard  ex- 
posed wiring  device  jobs  that  cannot  be  handled. 

It  is  expected  that  these  conduit  bodies  will  effect  econ- 
omy through  low  stock  investment  for  a  complete  line,  with 
a  corresponding  reduction  in  shelf  space;  through  saving  in 
time  of  wiremen  who  can  almost  instantly  adapt  a  conduit 
body  to  virtually  any  standard  condition,  and  through  their 
ready  reception  of  any  standard  make  of  wiring  device,  thus 
eliminating  the   necessity   of  duplicating   stock  investments. 

The  new  line  is  being  exploited  independently  by  the 
Sprague  Electric  Works,  which  has  adopted  the  trade  name 
of  "Spraguelets";  Thomas  &  Betts,  who  are  calling  their  line 
"T&B  Conduit  Bodies";  the  Fratt-Chuck  Company,  which 
names  its  product  "Pratt  Conduit  Bodies,"  and  the  Steel  City 
Electric  Company,  which  has  adopted  the  trade  name 
"Wirelets." 


or 


A  COMBINATION  FAN  AND  HEATER 

Circulating  heat  is  often  of  inestimable  value  both  in 
the  industrial  and  domestic  world.  For  this  reason  a  com- 
bined fan  and  heater  has  recently  been  developed  and  placed 

on  the  market  by  the 
Thermo-Fan  Electric 
Co.,  Inc.,  2  Columbia 
Circle,  New  York  City. 
A  special  nichrome 
heater  coil  is  attached 
to  the  guard  of  a  stand- 
ard electric  fan  and  the 
operation  of  the  Triplex 
blows  air  through  the 
coil,  heating  it  and  cir- 
culating it  through  the 
room.  The  Triplex  at- 
taches to  any  socket, 
plugged  in  with  a  cur- 
rent tap,  giving  inde- 
pendent connection  to 
fan  and  heater.  The  fan  and  heater  operating  together  con- 
sume 660  watts  in  the  domestic  size.  In  larger  sizes  it  is 
being  made  for  drying  photographic  work,  printing,  oils, 
tobacco,  spaghetti,  and  in  many  other  processes  where  a  con- 
trolled circulating  heat  is  needed. 


The  Triplex  combination  fan  and  heater 
which  is  valuable  for  either  drying  hair 
in  the  home   or   spaghetti    in    the   factory. 


MERCHANDISING  HELPS  FOR  THE  ROYAL  DEALER 

The  various  methods  of  advertising  the  Royal  vacuum 
cleaner,  manufactured  by  the  P.  A.  Greier  Company  of  Cleve- 
land, Ohio,  have  been  presented  to  the  electrical  dealer  in  a 
beautiful  12  x  18-in.  booklet.  Samples  of  national  magazine 
and  newspaper  advertising  are  shown,  notice  being  given  that 
the  cuts  shown  will  be  furnished  any  dealer  on  request. 
Samples  of  various  types  of  window  posters  are  also  given. 


3HE 


3HE 


35 


Books  and  Bulletins 


3HE 


Bm 


McGraw   Central   Station   Directory   and   Data   Book 
1920   Edition 

Compiled  by  the  McGraw-Hill  Company,  Inc.,  and  published  by  the 
McGraw-Hill  Book  Company,  Inc.,  239  West  39th  St.,  New  York  ; 
870  pp.,  4  X  SYo  in.  On  sale  at  the  San  Francisco  office  of  the 
McGraw-Hill  Publishing  Company,  Rialto  Building.  San  Francisco. 

All  the  resources  of  the  McGraw-Hill  organization,  its 
field  force,  its  editors  and  its  correspondents,  have  contributed 
to  make  the  1920  edition  of  the  McGraw  Central  Station 
Directory  and  Data  Book  a  complete  survey  of  the  electric 
lighting  and  power  field. 

Under  each  state  section,  all  cities  and  towns  possessinji 
a  power  plant  or  substation  of  any  size  are  listed  alphabet- 
ically. Under  each  city  or  town  division  the  population  is 
given  first,  then  every  power  organization,  municipal  or  pri- 
vate, is  listed.  Under  the  name  of  each  of  these  organiza- 
tions the  main  office  address,  history,  system,  valuation  and 
officers  are  given.  It  can  be  seen  that  this  directory  of  6,133 
electric  lighting,  power  and  transmission  systems  serves  not 
only  as  an  inventory  of  the  power  plant  and  substation  equip- 
ment of  the  lighting  and  power  field,  but  also  as  a  Who's 
Who  of  the  electrical  industry,  as  a  mailing  and  calling  list 
for  salesmen  and  as  a  reference  book  for  cost  of  plant,  capac- 
ity, load,  city  lighting  contract,  kind  and  price  of  fuel,  popu- 
lation reached,  and  meters  in  service. 

A  special  feature  of  the  1920  edition,  now  ready  for 
distribution,  is  an  inserted  table  reprinted  from  the  May  15th 
issue  of  the  Electrical  World.  This  gives  the  status  of 
domestic  and  commercial  electric  service  by  states  and  sec- 
tions. Men  of  the  West  will  be  especially  interested  to  note 
that  this  section  of  the  counti-y  ranks  highest  in  the  column 
which  gives  the  percentage  of  dwellings  electrically  wired, 
taking  into  consideration  the  total  number  of  dwellings  in 
the  territory,  and  also  in  the  column  which  shows  the  propor- 
tion of  the  population  living  in  electrically  wired  homes. 

The  electrical  industry  is  changing  and  growing  in  leaps 
and  bounds  all  over  the  country.  New  plants  are  continually 
being  constructed  and  new  inter-connections  made.  Gas  and 
oil  engine  development  and  changes  in  lighting  contracts, 
fuel  prices,  personnel  and  in  the  population  reached  by  the 
central  station  are  so  numerous  that  the  average  man  finds 
great  difficulty  in  keeping  abreast  with  the  industry.  For 
this  reason  the  McGraw-Hill  Company  is  rendering  a  recog- 
nized service  in  bringing  every  edition  of  this  directory  down 
to  the  minute. 

Determining  the  Resistance  of  Metals  and  Alloys  to  Wear 

The  Holz  &  Company,  Inc.,  Metallurgical  Engineers, 
New  York  City,  are  sending  upon  request  their  recent  book 
which  explains  the  newly  developed  methods  of  determining 
the  resistance  of  metals  and  alloys  to  wear. 

The  company  states  that  although  variations  in  chem- 
ical composition  and  heat  treatment  have  a  decided  influence 
on  the  wearing  properties  of  metals,  it  has  been  definitely 
established  that  there  is  no  relation  between  these  properties 
and  the  so-called  hardness  of  the  metal. 


lllllllllllllllltllMIIII 


THE  COMPASS  was  invented  in  2634  B.C. 
by  Emperor  Hon-ang-ti.  If  you  want  to 
get  anywhere,  start  in  the  right  general 
direction: 

THE  SEARCHLIGHT  SECTION 
IS  AT  YOUR  SERVICE 
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(News  on  dock  and  pier  construction  comes  from  the  Northwest  along  with  reports  of  plans 
for  improved  street  lighting  systems.  The  Pacific  Central  district  reports  the  removal  of  the 
han  on  the  use  of  electric  power  for  lighting  in  San  Francisco,  negotiations  between  power 
companies  for  the  purchase  of  power,  and  plans  for  the  Hetch  Hetchy  power  plant.  Activities 
of  municipal  light  and  power  departments  are  reported  from  the  Southwest  and  interesting  plans 
for  the  moving  of  a  city  in  the  construction  of  a  dam  are  among  notes  from  the  Intermountain 
district.— The  Editor.) 


THE  PACIFIC  NORTHWEST 

SPOKANE,  WASH." The  Washington  Water 
Power  Company  has  announced  that  steam  heat- 
inj?  rates  in  Spokane  will  be  increased  from  5 
to  15  per  cent,  due  to  the  increased  freight 
rates  on  coal. 

PORTLAND,  ORE.— The  Eastern  &  Western 
Lumber  Company,  Portland,  ■  have  had  plans 
prepared  for  a  power  plant  to  cost  $25,000.  The 
structure  will  be  of  steel  construction  with 
stucco  exterior,   and  will  be  built  by  day  labor. 

STAYTON,  ORE.— The  Stayton  Power  Com- 
pany is  increasing  the  capacity  of  its  plant  by 
the  installation  of  a  210-hp.  water  wheel.  This 
will  give  the  company  additional  capacity  to 
take  care  of  growing  demands  for  power. 

PORTLAND,  ORE.— General  Harry  Taylor, 
assistant  to  chief  of  the  United  States  Engi- 
neers, and  six  engineers  of  the  war  department 
will  visit  Portland  during  October  on  an  in- 
spection tour  of  the  rivers  and  harbors  of  the 
Northwest. 

SALEM.  ORE.— The  Creswill  Electric  Light  & 
Water  Company  has  filed  with  the  public  service 
commission  an  application  for  an  increase  in 
rates.  It  is  charged  in  the  company's  applica- 
tion that  the  present  revenues  of  the  company 
are  insufficient  to  pay  operating  expenses. 

BURNS.  ORE.— At  a  meeting  of  the  city 
council  held  September  3,  estimates  for  the  in- 
stallation of  the  proposed  municipal  light  plant, 
water  and  sewer  system  were  submitted  by  I.  C. 
Kelsay,  engineer.  The  estimated  cost  of  the 
project  was   given   at  approximately   $300,000. 

ST.  HELENS,  ORE.— Plans  for  the  organiza- 
tion of  the  Marshland  drainage  district,  com- 
prising some  1000  acres  near  St.  Helens,  in 
Columbia  county,  have  been  submitted  to  the 
state  engineer's  office  for  approval.  It  is  esti- 
mated that  the  development  will  cost  approxi- 
mately  $50,000. 

VANCOUVER,  B.  C— The  Northern  Construc- 
tion Company  of  Vancouver  has  been  awarded 
the  contract  for  building  the  Ballantyne  pier 
and  quay.  The  firm's  bid  for  this  work  was 
approximately  $4,500,000,  and  covers  the  erection 
of  the  whole  of  the  big  concrete  pier  and  con- 
crete freight  sheds  and  their  equipment. 

PORTLAND,  ORE.— F.  H.  Barstow,  local 
manager  of  the  Federal  Telegraph  Company,  re- 
ports that  his  company  has  purchased  a  large 
site  at  Hillsboro.  to  be  used  as  the  location  for 
a  wireless  station.  The  plant  will  consist  of 
.a  620-ft.  tower  to  hold  two  sets  of  antennae,  and 
other  buildings,   to   cost  about   $200,000. 

CHEHALIS.  WASH.— A  proix>sed  lighting  sys- 
tem is  being  worked  out  for  the  city  of  Che- 
halis.  the  plan  being  to  establish  a  local  im- 
provement district  in  which  the  property  owners 
.  will  pay  for  installing  the  uniform  standard 
lighting  system  to  take  the  place  of  the  present 
inadequate  lighting  and  remove  the  poles  from 
the    main   business    streets. 

PORTLAND,  ORE.— The  Public  Dock  Com- 
mission has  awarded  to  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  the  contract  for 
furnishing  ten  1'00-horsepower  motors  and  com- 
pensators for  the  new  15,000-ton  drydock  to  be 
erected  by  the  Port.  The  company's  bid  was 
$29,040.  The  only  other  bid  was  submitted  by 
AlHs-Chalmers    Company. 


GARIBALDI,  ORE.— The  installation  of  the 
2000-kw.  Curtis  turbo-generator  at  the  sawmill 
of  the  Whitney  Lumber  Company  at  Garibaldi 
has  been  completed,  and  the  mill,  which  is  to  be 
electrically  driven,  will  soon  be  in  operation. 
The  generator  is  being  used  at  present  to  operate 
an  electrically  driven  dredge,  which  is  deepening 
the  harbor  to  accommodate  lumber  carriers. 

ROSEBURG,  ORE.— Douglas  County  Light  & 
Water  Company  has  secured  an  order  suspend- 
ing the  recent  rate  increase  granted  by  the 
Public  Service  Commission,  for  a  period  of  six 
months,  during  which  time  a  new  showing  will 
be  made  in  an  effort  to  secure  a  further  advance 
in  lighting  and  power  rates.  The  company  claims 
it  has  been  operating  at  a  loss  due  to  a  large 
amount  of  steaim  operation  caused  by  light  rain- 
fall  during  the  last  year. 

HOQUIAM,  WASH.— The  only  bid  submitted 
to  the  city  council  for  installing  and  furnishing 
electric  energy  for  the  boulevard  lighting  system 
Xji'oposed  for  the  business  district  was  that  of 
the  Grays  Harbor  Railway  &  Light  Company. 
The  bid  was  much  higher  than  had  been  esti- 
mated by  city  officials.  The  company  bid  $108 
per  post,  whereas  the  estimate  was  $85.  Energy 
covering  the  full  night  would  be  charged  at  the 
rate  of  $48  per  year  for  each  post,  and  $35  for 
a  half-night's  energy.  About  45  posts  will  be 
installed. 

SALEM,  ORE. — ^Application  covering  the  stor- 
age of  1,600,000  acre-feet  of  water  in  the  upper 
Klamath  lake  for  the  irrigation  of  lands  and 
development  of  power  in  California  has  been 
filed  with  Percy  A.  Cupper,  state  engineer,  by 
Roy  E.  Swigart,  president  of  the  Shasta  Valley 
Irrigation  Project  of  Montagu-e,  Cal.  Some  time 
ago  another  application  was  filed  by  Swigart  on 
behalf  of  this  project,  covering  the  appropria- 
tion of  1,500  second-feet  of  the  waters  of  Klam- 
ath river  for  irrigation  and  power  development. 
The  latest  application  filed  here  contemplates 
the  irrigation  of  approximately  150,000  acres 
of  land. 

BELLINGHAM,  WASH.— In  the  condemnation 
suit  of  the  city  of  Seattle  against  the  Bingham 
Investment  Company  of  Sedro  Woolley,  a  jury 
recently  returned  a  verdict  placing  the  value  of 
the  tract  of  land  sought  for  the  Skagit  power 
site  at  $27,500.  The  city  corporations  counsel's 
office  is  expected  to  appeal  to  the  State  Supreme 
Court,  objecting  to  rulings  of  the  judge  submit- 
ting certain  evidence,  and  also  to  some  of  the 
court's  instructions.  Charles  Bingham,  a  Sedro 
Woolley  banker,  paid  $3,000  for  the  130  acres 
of  land  one  year  ago.  The  present  value  of  the 
land  has  been  placed  at  all  the  way  from  $1,500 
to  $60,000.  Two  real  estate  imen  valued  it  at 
$18,000  to  $20,000  for  townsite  purposes,  while 
engineers  said  it  was  worth  $60,000  as  a  site 
for    a    hydroelectric    plant. 

TACOMA.  WASH.— The  estimated  budget  for 
the  light  and  water  department  for  next  year, 
prepared  by  Commissioner  Ira  S.  Davison,  calls 
for  an  increase  of  $10,000  for  maintenance  and 
provision  for  new  business,  over  last  year.  The 
department  is  self-sustaining  and  the  budget  is 
not  raised  by  taxation.  Estimated  oi>erating 
revenues  for  the  next  year  in  the  light  depart- 
ment alone  total  more  than  a  million  dollars. 
For   an   increase   in    operating   expenses   of   the 


light  department  of  $30,000,  the  new  estimate 
contains  a  single  item  of  $25,000  for  the  pur- 
chase of  additional  power  from  the  Tacoma  Rail- 
way &  Power  Company  which  will  be  required 
to  run  the  business.  During  the  next  year  a 
large  sum  will  be  required  for  repair  and  re- 
placing of  pipe  lines  and  wooden  water  mains. 
Total  operating  expenses  in  the  light  department 
for   the   coming   year  will   be    $321,600. 

THE  PACIFIC   CENTRAL   DISTRICT 

OAKLAND,    CAL. — Articles    of    incorjKiration 

have  been  filed  by  the  Berkeley  Electrical  Com- 
pany with  County  Clerk  George  E.  Gross  of 
.Oakland.  The  firm,  which  will  have  headquar- 
ters in  Berkeley,  is  capitalized  at  $25,000. 

SANTA  CRUZ,  CAL.— A  deed  has  been  filed 
by  which  the  Mountain  Light  &  Power  Company 
transfers  to  the  Santa  Cruz  County  Utilities, 
for  $550,000,  their  holdings,  the  light  and  power 
companies  of  Boulder  Creek,  Ben  Lomond  and 
Brookdale,  with  their  lands,  equipment  and 
water  rights. 

XODI,  CAL.— City  Engineer  C.  F.  Brazelotti 
and  Street  Superintendent  Henning  have  been 
instructed  by  the  board  of  trustees  to  prepare 
plans  and  specifications  for  necessary  improve- 
ment to  streets,  sewers,  light  and  water  systems 
as  a  preliminary  to  calling  a  bond  election  to 
raise  funds.  It  is  thought  the  amount  required 
will  reach  $100,000. 

EL  CENTRO,  CAL.— It  is  announced  that  the 
weir  installed  at  Hanlon's  Heading  cost  $30,000 
to  install,  as  reported  by  Supt.  Cronholm.  He 
also  reports  that  the  peak  of  water  delivery 
orders  has  been  reduced  from  5600  to  5200  ft.,, 
which  is  the  supply  for  the  entire  valley.  There 
has  been  no  water  shortage  at  any  point  this 
summer,  nor  is  any  expected. 

SAN  FRANCISCO,  CAL.— Recent  heavy  rains, 
bringing  up  the  streams  and  releasing  the  power 
that  has  formerly  been  used  for  irrigation  pur- 
poses, has  caused  H.  G.  Butler,  San  Francisco 
power  administrator,  to  lift  the  ban  prohibiting 
the  use  of  electric  power  for  signs  or  special 
display.  The  new  order  does  not  apply  to  all 
restrictions  on  power  and  certain  plants  within 
the   city   limits   are   still   being   restricted. 

SAN  FRANCISCO.  CAL.— The  Middle  Yuba 
Hydro-Electric  Power  Company  on  Oct.  14  iVas 
authorized  by  the  California  Railroad  Commis- 
sion to  increase  its  rate  for  electricity  15  per 
cent  to  cover  the  additional  cost  of  power  re- 
sulting from  a  recent  increase  granted  the 
Pacific  Gas  &  Electric  Company  which  furnishes 
the  Yuba  company  with  electric  energy.  A  pub- 
lic hearing  on  the  company's  application  for 
financial  relief  was  held  at  Grass  Valley. 

SAN  FRANCISCO,  CAL.— Gross  earnings  of 
the  Pacific  Gas  &  Electric  Company  for  the 
eight  months  ending  August  31  were  $2,705,763, 
according  to  a  report  issued  by  A.  F.  Hocken- 
beamer,  second  vice-president.  This  is  an  in- 
crease of  $5,455,350  in  gross  over  the  same 
period  of  last  year  and  a  gain  of  $43,745  net 
income.  In  the  same  period  there  has  been  an 
increase  of  23,920  consumers  which,  says  the 
i-eport,  is  the  imost  satisfactory  index  of  the 
company's  continued  and  substantial  growth,  as 
the  earnings  for  1920  were  influenced  to  some 
extent  by  the  new  rate  schedule. 
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SAN  FRANCISCO,  CAL.— Plans  for  the  city's 
big  electric  power  plant  in  connection  with-  the 
Hetch  Hetchy  project  have  been  started  by  City 
Engineer  O'Shaughnessy.  This  is  the  last  large 
piece  of  work  connected  with  the  mountain  divis- 
ion of  the  city's  water  project.  It  is  estimated 
that  the  plant,  with  the  machinery,  will  cost 
about  $6,000,000.  It  is  to  be  built  at  the  foot 
of  what  is  known  as  Priest's  Hill.  The  water 
will  have  a  sheer  drop  at  this  point  of  1,200 
feet,  and  400,000,000  gallons  a  day  will  pass 
through  the  weirs  to  the  turbines. 

SAN  FRANCISCO,  CAL.— An  attractive  and 
highly-secured,  short-term,  tax-exempt  invest- 
ment is  offered  the  public  by  Freeman,  Smith  & 
Camp  Company.  The  issue  is  $100,000  7  per 
cent  warrants  of  Sacramento  and  San  Joaquin 
drainage  district.  Beginning  February  1,  1921, 
the  district  will  sell  bonds  after  completion  of 
the  work  to  the  amount  of  $5,500,000  to  retire 
those  warrants,  the  total  amount  of  which  is 
?300.000,  purchased  by  a  syndicate  composed  of 
the  state  board  of  control,  San  Francisco  and 
Chicago   banks. 

CHICO,  CAL.— W.  A.  Beard  of  the  Sacramento 
Development  Board  appeared  before  the  Board 
of  Supervisors  here  and  told  of  the  new  plan 
for  building  a  dalm  in  Iron  Canyon,  together 
with  a  system  of  irrigation  canals,  to  irrigate 
land  on  the  east  as  well  as  the  west  side  of  the 
Sacramento.  A  realization  of  the  plan  would 
bring  water  to  the  district  northwest  of  Chico, 
a  project  which  has  been  under  consideration 
by  the  Chico  Chamber  of  Commerce  for  the  past 
six  months.  The  new  damsite  will  be  located 
three  miles  from  the  site  first  proposed,  and  will 
store  750,000  acre-feet  of  water  in  the  cup  which 
is  formed  by  the-  mountains. 

SAN  FRANCISCO,  CAL.— Completion  by  the 
San  Joaquin  Light  &  Power  Corporation  of  the 
Kerckhoff  power  plant  in  Fresno  county  and 
steam  plants  at  Bakersfield  and  Midway  having 
made  available  electrical  energy  beyond  the 
needs  of  this  company,  the  Pacific  Gas  &  Elec- 
tric Company  applied  to  the  Railroad  Commis- 
sion to  authorize  an  agreement  for  the  Pacific 
company  to  buy  the  excess  energy  from  the  San 
Joaquin.  The  Commission  was  asked  to  approve 
a  plan  by  which  the  Pacific  company  will  ad- 
vance to  the  San  Joaquin  corporation  sufficient 
funds  to  construct  a  transmission  line  from  the 
Kerckhoff  plant  to  the  San  Joaquin  substation 
at  Merced.  Delivery  to  the  Pacific  company 
would  be  made   at  Newman. 

JACKSON,  CAL.— The  Amador  Electric  Light 
and  Power  Company  has  been  authorized  by  the 
Railroad  Colmmission  to  increase  its  rates  for 
electric  energy.  Testimony  given  at  the  public 
hearing  of  the  company's  application  held  at 
Jackson  showed  that  depression  in  the  mining 
business  has  reduced  the  company's  business  to 
such  an  extent  that  its  revenues  are  not  com- 
pensatory. Increased  cost  of  purchased  power 
and  materials  and  labor  have  also  helped  to  re- 
duce the  company's  income.  No  protests  against 
the  proposed  increase  were  made  at  the  hearing 
in  Jackson.  The  Commission's  order  establishes 
an  entirely  new  schedule  of  rates.  The  increase 
on  the  average  will  amount  to  about  20  per  cent 
on   light   and    10   per   cent   on   power. 

THE  PACIFIC  SOUTHWEST 

LONG  BEACH,  CAL.— The  Pacific  Electric 
Railway  has  proposed  the  consti-uction  of  an 
overhead  crossing  on  North  Atlantic   Avenue. 

PASADENA,  CAL.— The  Pacific  Electric  Rail- 
way will  install  a  double  curve  at  Colorado  and 
Los  Robles  Ave,  the  improvement  to  cost 
$22,000. 

FLAGSTAFF,  ARIZ.— The  Arizona  Lumber  & 
Timber  Company  will  build  a  dam  near  its  mill, 
to  dam  in  the  waters  which  in  the  rainy  season 
flood  the  city. 


POMONA,  CAL.— H.  E.  Boiler  of  Chino  has 
been  awarded  a  contract  for  a  new  well  in 
Ganesha  Park.  It  is  the  intention  to  put  down 
a  well  55   feet  below  the  level  of  the  creek  bed. 

LOS  ANGELES,  CAL.— O.  A.  Smith,  general 
passenger  agent  of  the  Pacific  Electric,  states 
that  the  company  proiKjses  to  proceed  with  the 
repairing  of  the  line  on  Echo  Avenue  at  an 
early   date. 

LA  VERNE,  CAL.— At  a  mass  meeting  held 
in  La  Verne  district,  a  committee  was  appointed 
to  wait  upon  the  Los  Angeles  county  supervis- 
ors to  guarantee  the  difference  between  the 
market  and  par  value  of  bonds  necessary  to 
defray  the  cost  of  building  Live  Oak  Dalm  in  the 
mountains   north    of   La   Verne. 

RIVERSIDE,  CAL.— The  directors  of  the  Mo- 
reno Mutual  Irrigation  Company  show  that  the 
ccmpany  has  acquired  800  acres  of  water-bearing 
lands  in  the  San  Timeteo  canyon.  Wells  will 
be  sunk  on  the  tract  and  water  carried  12  miles 
to  Moreno  Valley.  Two  thousand  acres  of  dry 
farming   land   will   thus   be  irrigated. 

LOS  ANGELES,  CAL.— Chief  Engineer  Rea- 
gan has  presented  to  the  Board  of  Supervisors 
plans  for  the  purchase  of  two  large  control 
gates  to  be  placed  in  the  tunnel  at  Devil's  Gate 
Dam  near  Pasadena.  When  these  gates  are 
placed  the  dam  will  be  completed.  Bids  are  to 
be  asked  for  the  gates  at  an  estimated  cost  of 
$40,000. 

LOS  ANGELES,  CAL. — The  Southern  Cali- 
fornia Edison  Company  has  been  authorized  by 
the  Railroad  Commission  of  California  to  sell 
to  the  Ontario  Power  Company  a  15,000-volt 
electrical  distribution  line  located  on  Base  Line 
Road,  San  Bernardino  county,  at  a  price  of 
512,500.  The  transfer  of  the  line  will  make  it 
unnecessary  for  the  Ontario  colmpany  to  build  a 
•line  of  its  own. 

CASA  GRANDE,  ARIZ.— Strenuous  work  is 
being  performed  by  the  Casa  Grande  Farmers' 
power  committee  in  their  efforts  to  secure  elec- 
tric power  for  this  valley.  They  have  secured 
a  conditional  proposition  from  the  Salt  River 
Valley  that  they  are  giving  the  most  favorable 
attention.  Project  lines,  financing,  etc.,  are 
being  worked  out,  and  the  plan  of  bringing  cur- 
rent into  this  valley,  if  found  practicable,  will 
be  given  publicity  in  all  its  details. 

MONROVIA,  CAL.— Supervisor  Prescott  F. 
Cogswell  of  Los  Angeles  states  that  investiga- 
tion shows  that  two  or  three  small  "reservoirs, 
which  would  require  the  building  of  compara- 
tively small  concrete  dams  and  which  would  be 
used  for  storage  purposes,  would  be  much  more 
effective  as  flood  control  and  conservation  meas- 
ures than  check  dams.  He  states  that  construc- 
tion of  the  dams  can  be  commenced  as  soon  as 
some  kind  of  a  road  can  be  built  for  delivery 
of  materials. 

PASADENA,  CAL.— The  city  of  Pasadena  is 
investigating  the  possibility  of  getting  additional 
current  for  the  municipal  light  department  from 
hydroelectric  development  in  the  San  Bernardino 
mountains  .  The  city  commission  has  authorized 
an  appropriation  for  expenses  to  C.  W.  Koiner, 
general  manager  of  the  municipal  light  plant, 
and  Chief  Engineer  Samuel  B.  Morris  of  the 
city  water  department,  for  an  investigating  trip 
to  a  hydroelectric  plant  there.  It  was  stated 
that  the  investigation  is  of  power  possibiities 
and  not   a  water   supply. 

LOS  ANGELES,  VAL.— In  order  to  meet  the 
growing  power  needs  of  the  city.  Chief  Elec- 
trical Engineer  E.  F.  Scattergood  of  the  munici- 
pal power  bureau  ui-ged  the  Public  Service  Com- 
mission to  proceed  with  the  construction  of  the 
San  Fernando  and  Franklin  Canyon  Imunicipal 
power  plants.  The  commission  took  under  ad- 
visement the  city  council's  resolution  calling 
upon  the  commission  to  go  on  record  to  the 
effect  that  it  will  take  care  of  interest  and 
sinking  fund  charges  on  all  power  bond  indebt- 
edness out  of  the  department's  revenues. 


THE  INTER-MOUNTAIN  DISTRICT 

POCATELLO,  IDAHO.— The  entire  city  of 
American  Falls,  a  city  of  several  thousand  popu- 
lation, located  in  southeastern  Idaho,  is  to  be 
moved  several  miles  from  its  present  location,  to 
make  room  for  the  construction  of  a  huge  irri- 
gation  dam   on  the  site  of  the  present  town. 

ROUNDUP,  MONT.— The  city  council  has 
awarded  to  the  Paulson  Construction  Company 
of  Butte  the  contract  for  furnishing  materials 
and  equipping  and  installing  an  ornamental 
street  lighting  system  in  special  improvement 
district  No.  36.     The  contract  i-uns  about  $17,000. 

LOGAN,  UTAH.— It  is  reported  that  the  city 
officials  of  Logan  are  considering  the  matter  of 
calling  an  election  for  the  voting  of  several 
hundred  thousand  dollars  in  bonds,  the  proceeds 
of  which  would  be  used  to  enlarge  the  present 
municipal  electric  power  plant,  or  possibly  to 
build   a  new  plant. 

WOLF  POINT,  MONT.-A  charter  has  been 
granted  by  the  state  to  the  Listerud  Power  Co. 
of  this  city  with  an  authorized  capitalization  of 
$100,000.  The  new  organization  will  take  over 
the  business  and  the  plant  of  the  Wolf  Point 
Light  and  Power  Company  and  continue  to 
conduct  the  business. 

NEPHI,  UTAH.-The  public  utilities  commis- 
sion of  Utah  has  made  a  decision  permitting 
the  city  of  Nephi,  which  operates  a  municipal 
plant,  to  increase  its  rates  on  electric  light  and 
power.  The  lighting  rate  is  increased  from  7 
cents  to  10  cents  per  kilowatt-hour,  with  a  min- 
imum of  $1.00  per  month,  and  the  heating  and 
cooking  rate  from  2  to  3  cents  per  kilowatt-hour 

MILES  CITY,  MONT.— The  cooperation  of  the 
city  officials  of  Miles  City,  Terry  and  Glendive 
will  result  in  the  building  of  a  hydroelectric 
plant  at  Buffalo  rapids  capable  of  generating 
16,000  hp.,  which  will  eventually  be  the  means  of 
reclaiming  50,000  to  76,000  acres  of  land  in 
eastern  Montana.  The  project  is  assured  of  the 
necessary  capital  if  the  towns  to  be  affected 
will  sign  contracts  for  electric  power. 

DENVER,  COLO.— The  Sethlman  Electric  & 
Manufacturing  Company  expects  to  open  the 
first  of  three  buildings  of  its  new  plant  Jan.  1. 
One  year  ago  this  company  was  incorporated 
for  $2,000,000,  which  will  later  be  raised  to 
$10,000,000,  according  to  George  H.  Sethman, 
president.  The  building  about  completed  cost 
5175,000,  with  equipment.  Following  this  will 
be    a    machine    shop     covering    an    entire   block. 

OGDEN,  UTAH.-The  contract  for  the  con- 
stru.ction  of  the  United  States  government  arse- 
nal building  at  Sunset,  near  Ogden,  has  been 
awarded.  Materials  are  now  being  shipped  in, 
and  although  the  work  will  be  rushed,  the  con- 
tract calls  for  completion  of  the  work  June  1, 
1921.  The  plant  will  consist  of  about  sixty 
buildings  and  it  is  estimated  that  lOOO  horse- 
power of  electrical  energy  will  be  required  in 
its  operations. 

OGDEN,  UTAH.— A  cooking  school,  featuring 
the  uses  of  electricity  in  the  home,  was  held  in 
Ogden  during  the  week  beginning  September 
27,  conducted  along  similar  lines  to  that  held  in 
Salt  Lake  City  during  the  first  part  of  August. 
The  various  merchants  and  manufacturers  of 
Ogden  displayed  their  products,  and  a  cooking 
and  baking  program  was  carried  out,  demon- 
strating the  various  methods  of  preparing  food 
products.  An  expert  was  on  hand  to  demon- 
strate the  uses  of  electricity  to  the  housewives. 

PROVO,  UTAH.-The  Utah  Power  &  Light 
Company  has  filed  an  application  with  the  dis- 
trict court  of  this  district  for  200  second  feet 
of  water,  which  it  claims  was  filed  on  but  never 
proved  up,  in  Provo  Canyon.  The  company 
states  that  it  has  spent  $2,000,000  in  a  power 
plant  and  flume  in  the  canyon,  and  that  the 
canal  companies  will  interfere  with  its  use  of  a 
total  of  400  second-feet  of  water  during  the 
irrigation  season,  and  aaks  the  court  to  settle 
this  question  in  the  decree. 
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The  true  military  spirit  was  displayed  by  a  company  of  new 
recruits  resting  near  the  bank  of  a  canal.  The  command  of 
the  officer  to  "Fall  in"  was  followed  by  a  loud  splash. 

Salesmanship  is  applicable  to  friends  and  neighbors  alike. 

We  didn't  invent  this  story.     It's  true.     A  man  hurried  into 

Smith's  store  one  morning,  and  having  to  wait  around  for 

a  few  moments  began  to  look  at  an  electric  sweeper  until  the 

proprietor  came  up  to  him. 

"What  are  those  things  worth?"  he  asked. 

"One  thousand  dollars,"  replied  Smith. 

"What?" 

"One  thousand  dollars." 

"Sell  for  one  thousand  dollars?" 

"Oh,  heavens,  no,  you  asked  me  what  they  were  worth.    They 

sell  for  sixty-five,  but  I  can't  sell  you  that  one." 

"Why?"  challenged  the  customer. 

"Why,  because  I  sold  it  half  an  hour  ago — but,"  he  whispered, 

"in  my  basement,  I've — another  one." 

The  man's  face  registered  satisfaction.    "I  beat  rugs  all  day 

Saturday.     Send  it  up  to  my  house." 

"I'll   certainly   do   that,"   sang     Smith.     "If    anything    goes 

wrong,  let  us  know,  we'll  fix  it  up  for  you,"  he  continued, 

taking  the  money.     "I'm   glad  that  you   came   in   to  buy   a 

sweeper." 

"But  I  didn't,"  replied  the  customer,  "I  merely  dropped  in  to 

borrow  your  wire  cutters." 

*       *       * 

THINGS  THAT  NEVER  WERE 

A  woman  who  could  find  her  car  fare  within  five  minutes 

after  boarding  a  street  car. 

An  edition  of  the  newspaper  without  a  "Great  Probe"  in  it. 

A    group   of  passengers-  who  knew  exactly  where   to   stand 

when  waiting  for  a  car  to  stop. 

An  editorial  writer  who  neither  "viewed  with   alarm"   nor 

"pointed  with  pride." 

A  new  serial  that  wasn't  the  author's  "greatest." 

A  political  candidate  who  didn't  carry  the  washing  home  for 

his  mother  when  he  was  a  boy. 

An  electrical  man  who  never  played  golf. 

A  movie  comedy  in  which  nobody  fell  into  a  rain  barrel  or  a 

bucket  of  whitewash. 

A   plain  or  unpopular  debutante   in   the   society   columns   of 

the  newspaper. 

A  newspaper  boy  with  a  musical  voice  and  a  strict  regard 

for  truth. 


A  car  conductor  who  stopped  saying  "Step  forward,  please," 
when  the  car  was  full. 

A  big  rainstorm  that  wasn't  the  heaviest  the  district  had 
known  at  that  season  for  over  thirty  years. 

*  *       * 

A  sign  of  the  times  is  a  notice  we  saw  recently  outside  a 
down  town  hotel: 

"Large  Dry  Basement  For  Rent." 
In  'the-good-old-days'  they  used  to  be  called  cellars. 

*  *       * 

PRACTICAL  PROBLEMS  IN  ELECTRICITY 

Before  the  great  felicity 

Of  learning  Electricity 

Had  made  of  me  the  whizz  I  am  today, 

I  used  to  wonder  how,  when  you 

Put  on  exti-a  lamp  or  two. 

The  generator  knew  it  miles  away. 

And  when  I  heard  that  if  I  stood 

On  insulators,  then  I  could 

Quite  safely  with  live  wares  play  around 

I  wondered  how  it  could  be  true. 

Or  how  the  current  ever  knew 

The  other  end  of  me  was  on  the  ground. 

A  new   invention,    originating    in    Holland,   is   "a  telephone 
small  enough  for  both  transmitter  and  receiver  to  be  carried 
in  the  vest  pocket." 
Very  ingenious,  but  who  wants  a  telephone  mixed  up  vrith 

his  watch? 

*  *       * 

Architecture  is  very  important  to  the  electrical  industry,  for 
which  reason  we  quote  the  following  treatise  on  the  subject: 

"A  great  architect  is  one  who  has  been  dead  such  a  long 

time  that  he  can  be  copied  with  impunity. 

"A  writer  must  be  able  to  say  many  oifensive  things  before 

he  can  become  an  authority  on  architecture. 

"A  school   of  architecture  is  a  collection  of  men  with  the 

same  unintelligible  idea. 

"Queen  Anne  knew  nothing  at  all  about  the  architecture  of 

her  period,  in  which  respect  she  was  no  worse  off  than  are 

the  people  who  chatter  about  it  today. 

"Success  in  architecture  can  be  achieved  only  through  the 

medium  of  an  appropriate  vocabulai-y. 

"A  flourishing  period  of  architecture  in  the  past  was  fostered 

by  the  church.    A  flourishing  period  of  architecture  nowadays 

is  fostered  by  the  wives  of  millionaires. 

"If  bad  architecture  lasts  long  enough  it  becomes  good. 

"The  most  devoted  lovers  of  the  antique  in  architecture  are 

the  ghosts." 

*  *       * 

Only  the  initiated  can  understand  some  advertisements. 
Among  recent  items  which  have  mystified  us  is  the  follovsdng, 
listed  under  Fixtures  For  Sale: 

"Two-vault  omnibus  made  in  Jamestown." 
Now  we  have  seen  omnibuses  that  were  fixtures,  but  we  never 
heard  of  the  owners  advertising  them.     And  what  is  a  "two- 
vault"  omnibus,  anyway?     Does  it  refer  to  the  method  by 
which  passengers  board  it? 

*  *       * 

A  report  states  that  "The  tin  plate  market  is  very  quiet." 
How  do  they  do  it? 

Sli  *  * 

Speaking  of  import  duties  on  luxuries  reminds  us  of  Norway's 
recently  published  list  of  import  prohibitions.  The  prohib- 
ited luxuries  include  "carts  and  carriages  for  carrying  persons 
whether  or  not  varnished."  Which  means,  we  take  it,  that 
no  amount  of  "polish"  entitles  you  to  a  carriage-and-pair. 
Upholstered  furniture  is  also  included  as  a  luxury.  Tooth 
paste,  however,  is  not. 
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was  taken  on  a  sunny      | 

afternoon   in  a 

coffee- 

house    in    the 

center 

of   one  of   our 

indus- 

trial    districts. 

This    picture    only     1 

shows  about  one-third     | 

of     the     men 

loafing 

that  afternoon 

as  the 

rest   of   them 

refused 

to  have   their 

picture 

taken. 
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AN   EXAMPLE    OF   THE   NEW   VISION 
OF  THE   WEST 

ADMIRAL  JAYNE  of  the  U.  S.  Navy  has 
opened  an  interesting  and  timely  discussion 
in  San  Francisco  in  suggesting  Goat  Island  as  a 
terminal  center  for  Western  activities.  The  idea 
has  received  unprecedented  attention,  and  engi- 
neers are  visualizing  even  further  than  dreamed 
of  by  Admiral  Jayne  the  possibilities  of  such  a 
center.  With  the  island  leveled  to  its  base  and 
connected  by  bridge  or  tunnel  to  both  San  Fran- 
cisco and  Oakland,  thus  creating  a  terminal  center, 
a  civic  center,  facilities  for  aerial  navigation  of 
all  sorts,  together  with  meeting  places  for  national 
conventions  and  all  groups  concerned  with  the 
growth  of  this  industrial  center  and  maritime 
I>ort,  the  way  would  be  opened  for  the  building 
of  a  unique  commercial  metropolis  in  the  West, 
difficult  to   surpass  in  imagination. 
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SLUMP  OR  NO  SLUMP  THE  WEST  IS  SECURE 

SCARCELY  three  weeks  have  passed  since  Alexander  T.  Vogelsang,  Assistant  Secretary  of  the 
Interior,  put  before  the  National  Convention  of  the  Water  Power  League  of  America  a  vision 
of  new  industrial  life  of  the  West  that  is  so  fully  in  accord  with  the  Western  viewpoint  that 
it  has  led  a  certain  sense  of  optimism  to  assert  itself  throughout  the  West.  Mr.  Vogelsang 
stated  that  while  the  center  of  manufacturing  and  industrial  activity  is  now  in  the  East,  the  sources 
of  power,  coal,  oil  and  hydroelectric  energy  coupled  with  the  basic  raw  materials,  have  their  center 
in  the  West.  The  only  advantage  the  East  has,  he  argues,  is  the  labor  reservoir  incident  to  its  larger 
population.  In  his  allusion  to  the  question  of  population,  the  West  has  felt  a  thrill  due  to  the  recent 
announcements  from  the  Census  Bureau  at  Washington  concerning  what  has  happened  in  this  section 
during  the  last  decade.  Idaho's  population  has  increased  by  30;  Arizona  leads  all  other  states  of 
the  Union  with  its  population  increase  of  some  65%;  California  ranks  next  to  Arizona  with  a  population 
increase  of  44.1% — a  clean-cut  million  more  people  than  it  boasted  ten  years  ago.  The  industrial  sur- 
vey reported  from  the  census  at  Washington  is  most  profoundly  encouraging;  the  San  Francisco- 
Oakland  district,  for  instance,  registers  a  population  close  to  one  million,  with  a  manufacturing  output 
totaling  over  three-quarters  of  a  billion  dollars  annually.  Los  Angeles,  too,  has  a  growth  in  population 
and  industrial  activity  of  'which  the  entire  nation  may  well  be  proud,  for  she  has  now  not  only  become 
the  largest  city  of  the  Pacific  Coast,  but  bids  fair  soon  to  be  classed  among  America's  greatest  and 
most  populous  cities.  With  a  prospect  that  these  increases  will  not  only  be  maintained  during  the 
current  decade  but  will  even  be  surpassed,  the  entire  West  is  vibrant  with  possibilities  of  new  devel- 
opment in  industry,  agriculture  and  the  home.  With  hydroelectric  energy  as  the  basic  supply  for 
industry,  the  great  electrical  development  of  the  West  with  its  vast  water  powers  is  assured. 
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Appointment 
of  UtUity 
Commissioners 

what  in  doubt. 


Utility  regulating  commissions  throughout  the 
nation  have  now  been  in  successful  operation  for  a 
sufficient  number  of  years  to 
make  possible  final  conclusions 
on  many  important  questions 
that  formerly  were  held  some- 
One  feature  that  has  proved  itself 
out  beyond  a  question  of  a  doubt  is  the  method  of 
appointment  to  these  various  utility  commissions. 
In  those  states  where  utility  commissioners  have 
been  elected  by  popular  vote,  glaring  instances  have 
arisen  of  political  influence  retarding  the  growth  of 
utility  service  in  such  communities,  and  keeping  the 
communities  so  served  in  a  backward  condition. 
Among  those  states  that  today  are  foremost  in  the 
matter  of  utility  regulation,  California  may  well  be 
placed  in  the  front  rank.  In  a  large  measure,  free- 
dom of  action  of  the  regulatory  body  in  that  com- 
monwealth is  due  principally  to  the  fact  that  the 
commissioners  serve  upon  appointment  by  the  gov- 
ernor, the  governor  himself  being  held  responsible  to 
the  people,  thus  fixing  clean-cut  responsibility  for 
service.  It  would  seem  that  these  appointments 
might  be  lengthened  out  so  as  to  cover  a  longer 
period  than  the  four  or  five  years  customary  in  most 


of  the  commissions  of  this  kind.  These  commissions 
might  well  serve  either  for  life  or  over  a  period  of 
many  years.  The  financial  aspect  of  the  regulatory 
body,  too,  brings  out  another  question,  namely  that 
of  remuneration.  If  a  state  hopes  to  retain  men  of 
the  highest  type,  it  would  be  well  to  increase  the 
salaries  of  these  commissioners  in  order  that  the 
very  best  talent  may  be  acquired.  A  salary  of 
$8,000  in  the  commonwealth  of  California,  for  in- 
stance, is  too  small  for  the  type  of  men  and  the 
responsibility  required  in  a  commission  of  such  im- 
portance. But  above  all,  direct  responsibility  to  the 
government  in  the  appointment  of  these  commis- 
sioners is  infinitely  preferable  to  any  form  of  direct 
nomination  and  election  by  the  people. 


9,677  electrical  engineers  belonged  to  the  A.  I. 
E.  B.  in  1919.  The  membership  has  greatly  in- 
creased since  that  time  and  a  large  proportion  of 
it   will   attend  the  1920  convention   at   Salt   Lake 

Citv. 

HELP  SALT  LAKE  CITY 

PUT  IT  OVER 
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THE  ASSET  OF  COMMUNITY   INTEREST 


When  the  properties  of  the  jMjwer  company  come  to  be  reckoned  among 
the  show  places  of  the  city,  the  object  of  excursions  for  visiting  sightseers, 
with  views  of  the  plants  sold  on  postcards  in  the  drug  stores,  the  feeling 
of  the  community  in  question  toward  its  electric  utility  may  be  assumed 
to  be  friendly.  The  Puget  Sound  Power  and  Light  Company  of  Belling- 
ham.  Wash.,  has  recognized  the  value  of  this  element  in  good  will,  and 
with  the  idea  of  more  firmly  cementing  the  cordial  good  feeling  in  its 
district,  is  arranging  to  make  its  beautiful  Nooksack  Falls  property  acces- 
sible to  visitors  by  providing  a  parking  place  for  machines  off  the  county 
highway  and  a  foot-path  across  its  land  to  a  specially  built  platform 
overlooking  this   beauty   spot. 


The  Christmas 
Spirit  in 
Business 


As  the  Christmas  season  draws  near  and  is  sug- 
gested by  the  sharpness  of  the  morning  air,  there  is 
the  feeling  that  the  world  is  after 
all  a  pretty  good  place  and  that 
it  is  good  to  be  alive.  While  this 
is  largely  a  physiological  fact,  it 
is  well  to  stop  and  consider  the  psychological  fact 
that  it  is  possible  to  utilize  the  feeling  which  is  pre- 
dominant during  this  season  of  the  year  to  secure 
better  business  relations  with  the  consumers.  This 
can  be  accomplished  in  many  ways  and  should  not 
be  made  so  apparent  that  it  will  lose  the  effectiveness 
that  comes  from  a  spontaneous  greeting  or  service. 
Some  of  the  means  by  which  this  open-heartedness 
may  be  taken  advantage  of  to  make  better  friends 
of  consumers  are  dealt  with  in  an  article  appearing 
on  another  page  of  this  issue,  and  one  of  the  best 
ideas  is  to  issue  special  instructions  to  all  of  the 
employes  who  come  in  contact  with  the  consumers 
to  be  particularly  courteous  to  them  and  to  pass  on 
the  spirit  of  Christmas.  Executives  all  up  and  down 
the  line,  from  the  president  to  the  straw-boss,  should 
set  the  example    within    the    company  so  that  the 


entire  organization  will  be  imbued  with  the  spirit, 
and  the  conversion  of  the  consumer  into  a  booster 
will  be  accomplished  unconsciously,  as  it  must  be  if 
the  greatest  benefit  is  to  be  derived  from  the  cam- 
paign. 


Electrical  Christmas  presents  are  already  an 
institution,  and  the  contractor-dealer  has  learned  to 

Electrical  Toys-  ^'^^  ^^^,  ^  ^f  ^.*  ^""T,^^"^ J"  f"^^'' 
a  Christmas  ^"'^^  '^\'  ,^""^?  ^^e  Christmas 

ODnortunitv  season;  but  m  his  rapid  develop- 

ment of  new  ideas  in  merchandis- 
ing he  has  tended  to  overlook  one  class  of  customers 
— the  children.  With  the  phenomenal  increase  in  the 
demand  for  electrical  toys,  a  logical  place  is  created 
for  the  electrical  retailer  among  those  who  cater  to 
the  juniors,  especially  at  Christmas  time,  and  dealers 
who  have  taken  advantage  of  this  condition  have 
found  the  venture  well  repaid. 

On  another  page  of  this  issue  are  given  some 
interesting  facts  and  figures  about  toy  merchandis- 
ing, and  its  direct  and  indirect  effect  on  the  electrical 
retailer's  business.  Results  achieved  show  that  the 
advantages  can  be  measured  in  dollars  and  cents 
as  well  as  in  many  other  ways. 

Much  has  been  said  of  the  education  of  the  cus- 
tomer, and  much  has  been  done,  and  is  still  being 
done,  to  familiarize  the  community  at  large  with  the 
electrical  idea.  In  a  few  years'  time  the  boy  who 
owns  a  wireless  set  will  own  a  home,  and  it  goes 
without  saying  that  he  is  more  likely  to  have  that 
home  properly  wii'ed  than  the  boy  who  does  not 
know  a  battery  from  a  motor.  The  girl  who  has 
made  cookies  for  her  dolls  on  a  toy  electric  range  will 
probably  not  make  toast  on  an  open  fire  when  she 
starts  housekeeping  in  earnest. 

Apart  from  profitable  sales  and  the  education  of 
customers,  the  dealer  will  think  especially  at  the 
Christmas  season  of  the  good-will  created  by  toy 
merchandising.  The  sale  of  toys  provides  the  dealer 
with  more  outlet  for  his  ingenuity  and  imagination 
than  almost  any  other  line,  and  a  greater  opportunity 
for  making  friends.  It  permits  of  merchandising 
devices  which  will  add  immeasurably  to  the  human 
interest  of  his  store,  to  its  Christmas  spirit,  and  con- 
sequently to  its  reputation  as  a  place  to  buy  Christ- 
mas presents.  On  this  friendly  atmosphere  of  serv- 
ice the  contractor-dealer's  place  in  the  community 
largely  depends,  and  no  better  time  than  Christmas 
can  be  chosen  to  establish  it. 


I 


I 


With  sixty  per  cent  of  the  industrial  plants  in 
the  United  States  insufficiently  lighted,  a  large  field 
„      .,  .,.^.      .  of  profitable  business  is  opened 

Possibditiesin  ^^  ^^^  contractor-dealer  who  is 
the  Industrial  aggressive  enough  to  study  the 

Lighting  Jield  ^^^^^  ^^  ^^^  industrial  plants  in 
his  territory  and  to  sell  the  idea  to  industrial  plant 
managers  that  there  is  a  direct  ratio  between  illum- 
ination and  production.  The  time  is  coming  when 
greater  and  greater  demands  are  going  to  be  made 
upon  the  contractor-dealer  for  suggestions  as  to 
proper  lighting,  and  while  he  should  not  take  the 
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place  of  the  consulting  engineer  he  must  be  con- 
versant with  the  facts  that  make  for  better  lighting 
conditions.  This  means  constant  study  and  applica- 
tion of  the  latest  ideas  in  illumination.  With  the 
N.  E.  L.  A.  taking  an  active  part  in  the  campaign 
for  better  lighting,  assisted  by  the  various  coopera- 
tive efforts,  the  contractor-dealer  who  really  desires 
to  keep  up  with  this  end  of  the  industry  will  have 
plenty  of  assistance.  These  facts  were  brought  out 
at  a  recent  meeting  of  the  San  Francisco  Electrical 
Development  League  by  J.  A.  Vahdegrift,  sales 
manager  of  the  National  Lamp  Works  of  Oakland. 
As  an  example  of  the  opportunities  in  the  West  he 
brought  out  the  fact  that  in  San  Francisco  alone 
there  were  thirty-five  hundred  industrial  plants  of 
which  at  least  one  thousand  had  poor  lighting  con- 
ditions which  were  retarding  their  output.  This  new 
business  is  waiting  for  the  contractor- dealer  who 
should  make  every  effort  to  know  conditions  in  his 
territory,  understand  industrial  lighting  and  so  add 
to  his  volume  of  business. 


Finding  a 
Substitute  for 
"Depreciation" 

water  and  power 


Considerable  interest  has  been  attached  to  the 
recent  move  of  city  ownership  in  San  Francisco  by 
which  the  depreciation  fund  of 
the  city  street  railway  system 
has  been  utilized  to  purchase 
bonds  of  the  city's  Hetch  Hetchy 
project,  at  that  time  in  need  of 
money  to  carry  out  its  construction  work.  One  of 
the  evening  papers  in  commenting  favorably  upon 
the  situation  argued  that  a  "depreciation  fund  is 
merely  another  name  for  surplus,"  going  on  to  point 
out  that  due  to  increased  pi'ices,  the  street  railway 
system  had  not  depreciated  in  any  way  since  it  had 
gone  into  service  five  years  ago,  but  was  actually 
worth  more  today  than  it  was  at  that  time! 

This  is  a  shining  example  of  the  hazy  conception 
which  the  public  seems  to  hold  on  the  subject  of 
depreciation.  The  fact  that  the  rails,  road  bed  and 
cars  would   have   to  be  replaced  at   the  same  or  a 


higher  price  not  so  many  years  from  now  did  not 
seem  to  enter  the  writer's  head.  Depreciation  to  him 
evidently  applied  purely  to  the  risk  which  might  be 
involved  in  a  fluctuating  market,  a  factor  which  does 
not  effect  depreciation  in  the  least,  except  in  so  far 
as  increased  prices  mean  that  equipment  must  be 
replaced  at  a  higher  cost.  The  power  companies  of 
the  Northwest  have  suggested  the  use  of  the  term 
"deferred  maintenance"  as  a  substitute  for  "depreci- 
ation." This  is  unfortunate  in  a  way  as  it  suggests 
that  maintenance  has  not  been  kept  up  to  date. 
Perhaps  the  most  accurate  term  is  that  of  "replace- 
ment fund"  which  cannot  be  misunderstood  even  by 
amateur  economists.  At  any  rate,  it  would  seem  that 
anything  which  the  electrical  industry  can  do  to 
bring  the  use  of  a  simplified  term  into  general  use 
would  be  a  step  in  the  way  of  progress. 


Power 
Restrictions 
and  the  Rains 


All  restrictions  on  power  service  have  now  been 
declared  off  in  California  due  to  the  recent  plentiful 
rains  that  have  visited  that  sec- 
tion. This  brings  to  a  close  a 
most  interesting  situation  in  the 
West,  and  one  in  which  the  Jour- 
nal of  Electricity  feels  called  upon  to  offer  a  word 
of  commendation.  Our  readers  throughout  the  West 
are  familiar  with  the  fact  that  due  to  the  powei' 
shortage  in  California  all  the  power  companies,  par- 
ticularly those  of  northern  and  central  California, 
have  been  greatly  restricted  in  the  use  of  power  dur- 
ing the  season  just  past,  the  restrictions  being  im- 
posed by  H.  G.  Butler,  power  administrator  of  the 
Railroad  Commission  of  California. 

One  of  the  most  interesting  deductions  of  the 
power  administrator's  program  is  that  of  the  efficacy 
of  the  skip-stop  operation  of  the  street  railways. 
Enforcement  of  this  plan  throughout  certain  munici- 
palities, especially  San  Francisco,  proved  not  of  great 
inconvenience  to  the  public  and  yet  at  the  same  time 
the  actual  saving  in  power  was  marvelous.  We  com- 
mend Power  Administrator  Butler  for  the  excellent 


ELECTRIC  PROPULSION  FOR  MERCHANT  VESSELS 


Electric  propulsion  for  battleships  is  aeknowledced  a  success.  For  some  time  it  has  been  recognized  that  all  future  dreadnaughta  would  be 
electrically  operated  and  the  recent  triumph  of  the  "New  Mexico"  in  winning  the  economy  records  in  the  test  run  has  done  away  with  any 
doubts  as  to  the  comparative  costs  of  such  operation.  Now  comes  the  electrically  propelled  general  cargo  merchant  vessel.  The  fa.b.  Eclipse, 
shown  above,  which  is  ready  to  be  placed  in  active  service  with  the  American  Line  of  the  International  Merchant  Marine,  was  built  by  the 
Union  Iron  Works  of  San  Francisco  and  is  electrically  operated  throughout,  the  first  of  its  kind  to  be  put  in  operation  in  this  country.  1  he 
possibilities  of  this  new  field   are  yet  to  be  explored. 
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and  tactful  way  in  which  he  handled  the  entire  situ- 
ation, and  we  point  to  the  fact  that  once  again  the 
West  has  demonstrated  its  ability  to  emerge  with 
flying  colors  from  a  situation  that  might  have  had 
disastrous  results. 


CAREYING  INDUSTRIAL  LIGHTING  TO  THE  FACTORY   OWNER 


■ 
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It  is  interesting  to  note  how  the  subject  of  industrial  lighting  is  coming 
to  the  fore  in  the  West.  The  California  Electrical  Cooperative  Campaign 
has  within  the  last  few  days  started  on  the  installation  of  the  permanent 
industrial  lighting  exhibit  which  it  is  establishing  in  San  Francisco  and 
Los  Angeles  for  the  education  of  electrical  men  and  factory  owners  alike. 
A  similar  movement  is  being  started  in  Portland  and  news  has  recently 
come  of  the  appointment  of  a  committee  by  the  National  Electric  Light 
Association  to  carry  the  exhibit  shown  above,  which  was  a  feature  of  the 
Pasadena  convention  this  spring,  into  all  parts  of  the  country.  This 
interest  is  one  of  the  symptoms  of  the  industrial  growth  of  this  western 
country,  a  development  which  is  fast  taking  this  region  into  a  new  era 
of    industrial    prosperity. 


Range 

Distribution 

Systems 


The  continued  rise  and  prosperity  of  the  electric 
range  in  the  home  brings  up  the  subject  of  the  dis- 
tributing system  for  the  ideal 
electric  range  load.  Unquestion- 
ably the  electric  range  is  destined 
to  play  a  role  of  increasing  im- 
portance in  the  electrical  industry  throughout  the 
West  where  hydroelectric  enei'gy  is  served  by  trans- 
mission systems  of  such  unprecedented  capacity  and 
extent. 

Economies  of  many  sorts  can  be  brought  about 
in  installation  work  as  well  as  distribution  work  for 
the  electric  range.  J.  F.  Farquhar  at  the  recent 
Northwest  Electric  Light  and  Power  Association 
brought  out  by  the  fact  that  a  40-percent  saving  was 
effected  in  range  installation  by  the  use  of  four  con- 
ductor cable;  while  installation  of  this  kind  would 
not  be  approved  in  many  districts  of  the  West,  still 
there  are  communities  where  it  would  undoubtedly 
pi'ove  of  great  value,  and  the  economy  is  not  to  be 
doubted. 

But  above  all,  the  exact  balance  for  the  range 
distribution  service  and  the  effect  on  regulation  of 
various  loads  and  communities  served,  are  matters 
of  great  timely  importance.  D.  L.  Huntington,  presi- 
dent of  the  Washington  Water  Power  Company 
where  one  of  the  greatest  developments  in  the  use 
of  the  electric  range  has  taken  place,  stated  at  this 
convention  that  the  diversity  factor  brought  about 
in  the  use  of  the  electric  range  is  far  better  than 
was  at  first  anticipated.  W.  R.  Putnam,  general 
manager  of  the  Idaho  Powei-  Company,  who  had  so 
much  to  do  with  the  authoritative  data  now  incor- 
porated in  the  publication  of  the  N.  E.  L.  A.  on  the 


subject  of  the  electric  range,  brought  out  the  fact 
that  the  four-cent  rate  may  be  economically  applied 
in  many  places  for  the  sale  of  energy  to  the  electric 
range  consumer,  while  Markham  Cheever,  chief  en- 
gineer of  the  Utah  Power  &  Light  Company,  showed 
how  by  the  use  of  the  double  throw  switch  for  the 
electric  range  and  water  heater,  the  connected  load 
may  be  kept  at  a  minimum. 

To  tie  in  with  this  discussion  of  range  installa- 
tion there  should  be  more  information  on  the  best 
type  of  distribution  system  required.  Now  is  the 
time  when  engineers  should  be  consulted  in  gathering 
definite  and  conclusive  data  on  this  important  sub- 
ject of  the  distribution  system  best  adapted  to  the 
economic  use  of  the  electric  range  load. 


World  Records 
Soon  to 
Be  Broken 


The  announcement  of  the  Pacific  Gas  &  Electric 
Company  that  at  its  Fall  River  Power  Plant  on  the 
Pit  River  development  there  are 
to  be  installed  two  40,000-hp.  ver- 
tical turbine  units  of  over  400-ft. 
head  is  extremely  interesting  in 
that  these  turbines  will  constitute  the  largest  instal- 
lation of  this  nature  thus  far  accomplished,  the  giant 
units  at  Niagara  being  at  the  present  time  37,500  hp. 
The  year  1921  bids  fair  to  be  one  which  will  see 
many  records  broken  in  the  West.  By  that  time  the 
Kern  River  No.  3  power  plant  of  the  Southern  Cali- 
fornia Edison  Company  which  is  installing  Pelton 
Francis  reaction  type  turbines  of  over  800-ft.  drop 
will  be  in  operation,  thus  breaking  a  world's  record 
in  this  type  of  turbine.  During  February  of  1921 
the  Caribou  Plant  of  the  Great  Western  Power  Com- 
pany will  be  put  into  operation,  with  a  high-voltage 
line  of  165,000  volts,  surpassing  any  previous  record 
in  transmission  of  this  nature  ever  undertaken.  Later 
on  in  the  year  unquestionably  either  the  Big  Creek 
development  of  the  Southern  California  Edison  Com- 
pany or  the  Fall  River  development  of  the  Pacific 
Gas  &  Electric  Company  will  have  the  distinction  of 
breaking  again  a  world's  record  by  raising  voltage 
transmission  to  220,000;  transformers  carrying  this 
high  voltage  are  now  being  manufactured  for  these 
installations.  Finally,  coupled  with  all  this  power  de-. 
velopment  is  the  giant  interconnection  that  will  be 
completed  about  January  first  between  the  San  Joa- 
quin Light  &  Power  Corporation  and  the  Pacific  Gas 
&  Electric  network,  whereby  the  Kerckhoff  Plant  will 
be  tied  in  by  110,000-volt  transmission  lines  to  the 
Pacific  Gas  &  Electric  Company's  system  at  Merced, 
thus  making  possible  the  delivery  of  large  blocks  of 
power  to  any  part  of  California.  This  was  touched 
upon  in  an  editorial  in  the  last  issue  of  the  Journal 
of  Electricity. 

Eastern  men  of  the  industry  vdll  get  some  con- 
ception of  this  new  feat  when  they  understand  that 
blocks  of  power,  through  line  capacity  of  at  least 
12,500  kw.,  can  be  transferred  over  distances  equal- 
ing that  from  New  York  to  Omaha,  a  distance  of 
1400  miles.  Each  day  brings  to  light  new  and  inter- 
esting records  in  the  West  of  which  these  are  the 
forerunners.  The  insistent  demand  for  power 
throughout  California,  with  fuel  oil  production  in- 
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sufficient  to  supply  the  demands  in  steam  auxiliary 
service,  is  leading  the  vision  of  the  engineer  to  em- 
brace even  greater  and  more  insurmountable  ob- 
stacles in  the  matter  of  the  harnessing  of  our  water 
powers  in  the  West. 
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Competition 
with  the 
5-10-15C  Store 


Those  who  have  been  watching  the  signs  of  the 
times  have  been  interested  in  following  the  recent 
development  of  the  chain  store 
movement  and  its  present  tend- 
ency to  enter  the  electrical  field. 
Eastern  cities  are  more  familiar 
;  than  the  West  with  the  chain  store,  the  example  of 
►  Woolworth  having  been  already  followed  there  by 
lothers.    The  same  idea  is  now  being  carried  into  the 
lelectrical  field.    One  corporation  has  recently  under- 
Itaken  a  campaign  of  national  advertising  in  the  Sat- 
urday Evening  Post,  the  first  of  the  series  being 
,  devoted  to  electrical  fittings  and  the  convenience  of 
I  the  chain  store  as  a  source  of  their  supply.    These 
Istores,  of  course,  would  handle  appliances  and  fittings 
Ion  such  a  large  scale  that  they  would  deal  direct  with 
jthe  manufacturer — it  is  stated,  indeed,  that  one  of 
|the  larger  manufacturers  has  been  approached  by 
such  a  company  on  the    basis  of    taking  over  the 
lentire  factory  output  along  certain  appliance  lines. 
lit  is  obvious  that  these  stores  will  not  be  confined  to 
^the  15c  limit,  but  will  operate  along  similar  lines  of 
underselling  and  fixed  prices  at  a  higher  level. 

There  is  no  question  but  that  the  chain  store  is 
to  be  reckoned  with  as  a  factor  in  electrical  merchan- 
dising the  country  over,  an  element  whose  competi- 
tion along  certain  lines  will  be  difficult  to  meet.  There 
is  no  reason  to  be  especially  pessimistic  over  this 
fact,  however.  The  five  and  ten-cent  store  has  not 
put  the  general  merchandise  store  out  of  business, 
nor — a  fact  which  is  even  more  significant — has  the 
United  Cigar  Store  competition  wiped  out  the  inde- 
pendent cigar  store.  The  reason  is,  of  course,  that 
the  public  finds  that  it  gets  a  special  service  from 
the  independent  establishment  which  is  not  possible 
in  the  mechanics  of  a  chain  store  management. 


The  same  line  of  reasoning  will  obtain  for  the 
electrical  store — and  indeed,  the  cooperative  move- 
ments for  better  merchandising  which  are  now  under 
way  in  California,  in  the  Northwest  and  Intermoun- 
tain  district  and  in  British  Columbia  are  the  finest 
safeguards  in  the  world  for  the  electrical  merchant. 
For  the  dealer  whose  store  has  nothing  distinctive 
about  it  and  whose  methods  of  business  are  slipshod, 
the  announcement  of  a  chain  store  in  every  city  dis- 
trict and  even  in  smaller  communities  selling  elec- 
trical goods  at  a  price  somewhat  under  his  own,  must 
come  as  a  warning  of  another  hazard  in  an  already 
precarious  future.  The  dealer  who  is  in  step  with 
progress,  however,  and  who  has  the  safeguard  of  a 
clientele  built  upon  a  record  of  service  rendered,  has 
little  to  fear  from  this  competition.  The  new  move- 
ment is  but  another  spur  to  the  encouragement  of 
efficient  merchandising. 


The  long  drawn  out  questionnaire  has  proved 
the  bugaboo  of  many  an  engineer's  existence.  The 
Ti,^  a«»,.„;«„  one  lesson  we  learn  from  this  is 
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^^  ^j^g  that    questionnaires    bemg    sent 

Questionnaire  ''"'^  *°  ^^^  ''^™""   power  com- 

panies  and  engineers  for  tabu- 
lated data  should  be  limited  in  number.  Yet  it  must 
be  admitted  that  the  most  authoritative  work  that 
has  been  accomplished  through  technical  journals 
and  through  the  National  Electric  Light  Association, 
the  American  Institute  of  Electrical  Engineers,  and 
other  organizations  devoted  to  the  upbuilding  of  the 
industry,  has  been  accomplished  through  the  ques- 
tionnaire. President  Elliot  of  Harvard  once  said  that 
there  were  three  great  rules  that  went  for  success 
in  life  and  they  are,  patience,  patience,  patience. 
So  it  must  be  ever  with  the  questionnaire.  With 
careful  thought  the  number  of  questions  to  be 
answered  may  be  limited,  and  the  labor  thus  saved 
in  compilation  becomes  of  considerable  moment.  The 
questionnaire  is  an  invaluable  instrument  in  the  up- 
building of  our  industry  and  it  must  stand. 


<lA  New  Journal  Service 

WITH  this  issue  the  Journal  of  Electricity  inaugurates  an  enlarged  editorial 
policy.  The  first  few  pages  of  the  magazine  constitute  the  most  important 
contribution  which  its  editors  can  make  —  they  express  the  aims  of  the  paper  and 
carry  the  full  weight  of  its  influence  in  furthering  those  elements  in  "Western 
thought  which  it  believes  to  stand  for  the  best  in  the  electrical  industry.  It  is 
felt  that  with  the  greater  space  allowed  this  department  beginning  with  this  issue 
and  the  addition  of  pictorial  editorials,  the  Journal  of  Electricity  can  the  better 
fulfill  its  aim  of  taking  the  lead  in  formulating  Western  opinion,  as  well  as  pre- 
senting a  more  complete  review  and  commentary  upon  all  that  is  significant  in 
the  nation's  events  from  the  Western  point  of  view. 
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The  Children's  Christmas  Electrical 

(New  ideas  and  new  methods  in  the  retail  field  have  been  among  the  conspicuous  features  of 
electrical  progress  during  the  past  few  years.  The  following  article  takes  up  the  possibilities 
of  electrical  toys,  an  appropriate  and  profitable  Christmas  line  which  at  present  is  but  seldom 
handled  by  the  electrical  dealer. — The  Editor.) 


CHRISTMAS  stands  for  a 
good  many  things,  but  to 
over  twenty-foui'  million  chil- 
dren in  the  United  States  it  means 
toys  —  everything  from  Teddy 
Bears  to  airplanes  that  Santa 
Glaus  manufactures  at  the  North 
Pole  workshop.  The  electrical 
dealer,  with  all  his  catering  to  the 
demands  of  the  home,  has  not  yet 
fully  realized  the  possibilities  of 
this  immense  market.  Selling 
Aladdin's  lamp  to  the  housewife, 
he  has  often  overlooked  his  oppor- 
tunity of  playing  miracle-man  to 
the  junior  members  of  the  family. 

The  demand  for  toys  is  on  the 
increase,  and  the  present  annual 
production  in  the  United  States 
has  a  wholesale  value  of  $35,000,- 
000,  with  a  growing  proportion  of 
educational  toys.  Among  these, 
electrical  toys  are  becoming  in- 
creasingly important,  as  shown  by 
the  fact  that  the  call  for  toy 
motors  has  trebled  in  the  last 
year.  The  drum  and  the  tin  whis- 
tle, which  amuse  for  an  hoar  and 
then  are  relegated  to  the  obscu- 
rity of  the  playroom  closet,  no 
longer  satisfy  either  parent  or  children.  The  boy  of 
today  wants  something  which  'goes';  something  to 
make ;  something  which  he  can  tinker  and  repair  and 
adjust,  and  show  off  to  his  school  mates.  And  if  it 
'goes  by  electricity,'  then  indeed  he  is  a  demigod 
among  the  mere  mortals  who  wind  up  their  trains 
with  a  key.  Complacent  parents  look  on  with  the 
satisfied  feeling  that  the  boy  is  'learning  something' 
— ^though  more  often  a  father  is  crawling  round  the 
floor  himself.  Perhaps  the  appeal  of  electrical  toys 
to  grown-up  children  is  one  of  their  secrets.  Most 
fathers  are  not  entirely  disinterested  in  buying  an 
electric  train,  and  prefer  it  to  a  drum  for  other 
reasons  than  those  stated. 

The  variety  of  electrical  toys  on  the  market  this 
year  is  wider  than  ever.    Besides  electric  trains  and 
wireless    outfits,    there    are    caterpillar 
tanks  that  crawl  serenely  over  boxes 
and  piles  of  blocks;  electric  automobiles 
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The  illuminated  Christmas  tree  is  an  integral 
part  of  Christmas.  In  the  dealer's  window  why 
not   combine  it  with  electrical  toys? 


and  boats;  construction  sets  with 
which  the  budding  engineer  may 
construct  his  own  motor  and  other 
apparatus;  telephone  sets;  motion 
picture  machines ;  electric  dancers, 
and  miniature  electric  ranges  for 
the  small  girl  with  a  large  family 
of  hungry  dolls.  There  are  many 
other  toys  which  properly  come 
within  the  sphere  of  the  electrical 
dealer,  to  say  nothing  of  Christ- 
mas tree  lighting  sets,  and  all 
sorts  of  novelties  for  Christmas 
tree  decoration.  A  recent  esti- 
mate of  anticipated  Christmas 
tree  lighting  sales  gives  $16,000,- 
000  as  the  figure  for  1920. 

It  is  a  mistaken  idea  that 
even  now  this  great  volume  of 
Christmas  business  is  handled  ex- 
clusively by  toy  stores  and  depart- 
ment stores,  though  about  75  per 
cent  of  the  business  still  goes 
through  these  channels.  A  hard- 
ware store  in  the  Northwest  re- 
cords sales  of  toys  amounting  to 
$100,000  in  a  single  year,  many  of 
the  toys  being,  of  course,  elec- 
trical. If  the  hardware  store,  why 
not  the  electrical  store?  Figures 
show  that  the  demand  by  electrical  dealers  has 
doubled  this  year,  but  numbers  of  them  still  hesitate 
to  take  up  this  line.  A  considerable  demand  is 
noticed,  however,  as  coming  from  dealers  in  small 
towns  and  country  districts  where  department  stores 
are  not  in  evidence. 

The  Christmas  season  is  the  great  opportunity 
for  the  electrical  dealer.  Moreover,  for  the  sale  of 
electrical  toys  he  has  special  advantages.  In  the  first 
place  his  customers  are  largely  home-makers  and 
therefore  usually  concerned  with  children.  Also 
they  are  people  whose  houses  are  wired  for  elec- 
tricity, and  who  are  'sold'  to  a  greater  or  lesser  de- 
gree on  the  electrical  idea.  They  do  not  have  to  be 
introduced  to  electricity;  they  have  a  certain  famil- 
iarity with  it,  and  they  are  not  likely  to  think  of  it 
as  a  mysterious  and  dangerous  play- 
thing for  children.  They  ai-e  the  kind 
of  people  to  whom  electrical  toys  may 
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most  logically  and  easily  be  sold.  Moreover,  the 
electrical  dealer  has  the  prestige  of  being  'an  elec- 
trical man,'  and  therefore  qualified  to  explain  and 
sell  electrical  toys.  Boy  customers  are  liable  to  have 
more  confidence  in  him  than  in  a  department  store 
saleslady,  and  to  come  to  him  for  advice  and  repairs. 

Handling  a  Toy  Stock 

Dealers  who  handle  electrical  toys  are  enthusi- 
astic about  them.  One  Western  dealer  who  always 
carries  a  large  and  varied  stock  of  electrical  toys  for 
Christmas,  states  that  during  this  season  his  toy 
sales  amount  to  more  than  his  sales  of  appliances. 
When  one  considers  that  a  $20  electric  train  can 
often  be  sold  with  far  less  selling  effort  than  an  $8 
electric  iron,  this  is  not  hard  to  understand. 

This  same  dealer,  moreover,  finds  that  it  is  not 
necessary,  as  some  have  thought,  to  carry  other 
other  kinds  of  toys  in  order  to  attract  trade.  Cus- 
tomers come  in  specifically  for  electrical  toys.  To 
meet  the  expected  demand  this  season  he  has  laid  in 
a  stock  larger  by  about  50  per  cent  than  that  of  last 
year,  with  a  total  retail  value  of  $3,000.  At  the  close 
of  last  season  he  had  not  more  than  one  item  of  any 
one  kind  of  toy  left  ovei* — amounting  to  about  one- 
half  of  one  per  cent  of  his  stock.  There  is  occasional 
demand  for  the  toys  at  other  seasons  of  the  year,  but 
he  does  not  count  on  any  but  the  Christmas  season. 

Though  toys  can  usually  be  obtained  from  the 
toy  jobber,  it  is  necessary  to  order  very  early  in  the 
year  for  shipment  from  the  factory.  When  this 
year  delivery  was  made  to  a  dealer  in  June,  the 
electric  trains  were  put  on  display  at  once,  both  in 
the  window  and  inside  the  store.  It  was  found  that 
an  electric  train  in  operation  was  one  of  the  cheapest 
and  most  effective  window  displays  for  any  time  of 
the  year.  The  movement  attracts  attention,  and 
the  train  is  not  injured  for  selling  purposes.  More- 
over, parents  shopping  for  appliances  make  a  mental 
note  of  these  displays,  and  remember  them  when 
Christmas  time  comes  around.  Youngsters  shopping 
with  their  mothers  also  make  a  note  of  them,  and 
also  remember  them  when  Christmas  time  comes. 
An  electric  train  window  display  has  collected  enough 
of  a  crowd  to  cause  a  serious  obstruction  of  the  side- 
walk. 

One  dealer  has  found  electric  trains  to  be  with- 
out question  the  best  seller  among  electrical  toys. 
They  range  in  price  from  about  $9  to  $75,  but  those 
above  $40  appear  to  have  only  a  limited  sale  in  the 
electrical  dealer's  store.  The  sale  of  this  type  of 
electrical  toy  of  course  always  carries  with  it  the  sale 
of  a  toy  transformer.  The  trains  run  mostly  on  from 
7  to  15  volts.  In  addition  to  the  toy  transformer, 
extra  tracks  and  switches  are  usually  sold,  and  vari- 
ous other  accessories  such  as  signals.  If  these  are 
not  bought  originally,  they  are  usually  added  shortly 
afterwards,  or  included  among  Christmas  purchases 
the  following  year.  Extensions  to  his  railway  sys- 
tem will  generally  please  the  small  boy  as  much  or 
more  than  a  new  toy,  a  fact  which  often  solves  the 
Christmas  present  problem  for  parents,  as  the  pos- 
sibilities are  practically  unlimited.  The  current  con- 
sumption of  the  toys  is  of  course  negligible. 


Another  excellent  seller,  according  to  a  dealer 
who  knows,  is  the  electrical  construction  set.  The 
stock  carried,  however,  must  depend  entirely  upon 
the  individual  business,  both  as  to  variety  and 
quantity. 

Methods  of  the  Department  Store 

The  experience  of  department  stores  is  slightly 
different  from  that  of  electrical  dealers.  These  re- 
cord a  fairly  steady  demand  for  electrical  toys 
throughout  the  year,  though  of  course  a  much 
greater  demand  at  Clu'istmas  time.  A  large  West- 
ern department  store  having  a  very  fully  equipped 


Both  parents  and  children  are  demanding  toys  which  have  more  than  a 
momentary  appeal,  and  electrical  toys  are  becoming  more  and  more  popu- 
lar for  children  of  all  ages. 

toy  department,  and  specializing  in  electrical  and 
mechanical  toys,  finds  wireless  sets  the  most  popular 
of  all.  Two  wireless  receiving  stations  have  been  set 
up,  connected  with  an  aerial  on  the  roof.  One  of 
these  is  a  miniature  of  a  wireless  room  on  an  ocean 
liner,  painted  gray,  and  surmounted  with  miniature 
wireless  towers  with  colored  lights.  .  Here  ecstatic 
small  boys  listen  in  on  the  dot-and-dash  conversa- 
tions from  the  ships  and  government  stations  within 
range,  with  an  air  as  important  and  business-like  as 
if  they  understood  every  word. 

This  store  maintains  a  special  repair  depart- 
ment and  gives  very  thorough  service  on  its  toys, 
thereby  making  fast  friends  and  getting  some  of  the 
best  kind  of  advertising  it  is  possible  to  have.  Dur- 
ing the  Christmas  season,  advertisements  are  run  in 
the  newspapers  announcing  special  demonstrations, 
and  a  Saturday  afternoon  story-hour.  The  audiences 
at  these  affairs  invariably  explore  the  wonders  of  the 
toy  department,  carrying  willing  or  reluctant  parents 


70,000  new  homes  are  needed  in  Washington  at 
the  present  time.  Possible  outlet  installations,  if 
each  of  these  homes  is  properly  electrified,  will 
amount  to  $7,000,000  in  business  to  the  electrical 
contractors  of  Washington. 

HELP  THE  NORTHWEST  ELECTllICAL 
SERVICE  LEAGUE  PUT  IT  OVER 
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with  them,  and  doing  as  much  advei'tising  of  the 
charms  of  moving  toys  in  five  minutes  as  some  other 
publicity  methods  do  in  five  weeks. 

Building  for  Christmas  Business 

The  idea  of  a  wireless  receiving  station  is  one 
which  could  easily  be  worked  out  with  but  little 
expense  by  the  electrical  store.  The  news  of  such  an 
installation  spreads  like  wildfire  in  any  neighbor- 


A  new  Christmas  tree  lighting  set  is  wired  in  multiple  so  that  the  burning 
out   of  one   lamp   does   not   spoil   the  tree. 

hood  where  thei'e  are  boys,  and  the  enterprising 
dealer  is  likely  to  find  himself  a  center  of  attraction 
with  surprising  rapidity. 

Many  electrical  stores  have  sufficient  space  to  fit 
up  a  special  section  for  toys,  where  the  various  mod- 
els can  be  connected  and  operated  at  any  moment. 
The  working  toys  are  their  own  best  salesmen,  and 
call  for  but  little  sales  effort.  A  toy  department 
presided  over  by  a  benign  Santa  Glaus  has  been  tried 
out  with  great  success.  An  illuminated  Christmas 
tree  is  an  effective  addition. 

The  possibilities  for  window  displays  are  among 
the  chief  charm  of  electrical  toys.  The  train  in 
operation  has  already  been  referred  to.  A  beauti- 
fully decorated  Christmas  tree  with  colored  electric 
lights  has  long  been  a  favorite  night  display,  and  if 
supplemented  by  a  few  electrical  toys  will  put  the 
electrical  dealer  in  a  different  class  from  "the  store 
that  sells  the  vacuum  cleaners,"  as  far  as  his  small 
future  customers  are  concerned. 

Another  appropriate  Christmas  display  is  the 
doll's  tea  party,  with  miniature  electric  ranges.  Dolls 
can  be  used  to  great  advantage  with  all  kinds  of  elec- 
trical toy  displays,  and  have  a  human  interest  appeal 
which  never  fails  to  attract  attention. 

Numerous  publicity  devices  can  be  used  to  ap- 
peal to  children — contests  of  various  kinds,  for  in- 


stance. The  dealer  will  always  find  his  popularity 
with  his  junior  clientele  is  not  only  a  pleasant  but 
a  profitable  side  to  his  business.  Childi'en  who  bring 
up  their  parents  correctly  have  considerable  influ- 
ence on  their  decisions,  and  the  dealer  who  has  done 
repairs  for,  and  given  advice  to,  the  young  wireless 
enthusiast,  is  pretty  sure  to  be  given  a  strong  recom- 
mendation when  the  household  wants  a  new  toaster. 
The  Christmas  toy  business  has  its  influence  on  sales 
of  appliances  throughout  the  year. 

The  Christmas  Electrical  is  not  a  new  idea.  Why 
not  extend  it  to  the  children? 


CUSTOMERS'  COMMENTS 

(How  distinctly  the  woman  shopper  is  influenced  by 
the  appearance  and  atmosphere  of  the  store  she  pat- 
ronizes is  told  here  from  the  customer's  point  of 
view,  and  emphasizes  the  fact  that  business  is  as 
dependent  as  other  phases  of  existence  upon  intangi- 
ble  amenities. — The   Editor.) 

The  electrical  shop  is  like  the  automobile  ser- 
vice station  in  that  it  handles  standardized  goods 
and  must,  therefore,  draw  any  unusual  trade  by 
means  of  shop  atmosphere  rather  than  because  of 
any  price  competition.  For  example,  in  visiting  a 
number  of  shops  in  Oakland,  I  found  each  one  asking 
the  same  price  for  a  certain  electric  toaster.  There 
was  no  element  of  price  competition.  How,  then,  is 
any  one  shop  to  draw  more  trade  than  the  others? 
Most  certainly  by  displaying  and  presenting  its 
goods  more  attractively  than  the  goods  of  its  com- 
petitors; by  developing  an  unusual  shop  atmosphere. 

In  a  certain  shopping  centre  there  are  two  elec- 
trical stores,  situated  side  by  side.  They  illustrate 
what  I  mean  by  a  difference  in  shop  atmosphere. 
Upon  entering  the  former,  one  is  somewhat  dis- 
tracted and  depressed.  First,  the  store  is  dark — a 
condition  rather  incongi'uous  and  unnecessary  in  an 
electrical  shop.  Then,  gas  and  electrical  appliances 
of  every  kind  overcrowd  the  store.  No  one  article, 
or  sort  of  articles,  is  allowed  to  stand  out  from  the 
rest.  Lamps,  unlighted,  are  placed  so  close  together 
that  no  one  is  distinguished  from  its  neighbors. 
And  then,  in  keeping  vnth  this  shop  atmosphere,  I 
found  that  the  clerk  showing  no  enthusiasm  over  his 
goods.  He  volunteered  no  unnecessary  information 
about  the  toaster  which  I  looked  at,  and  really 
seemed  a  bit  more  pleased  to  see  me  leave  than  to 
see  me  come. 

I  stepped  into  the  neighboring  establishment. 
The  glow  from  a  number  of  lighted  lamps  on  display 
was  delightful.  Such  articles  as  grills  and  toasters 
glistened  in  the  show  cases.  They  appeared  more 
like  jewelry  store  material  than  like  a  sort  of  hard- 
ware. A  woman  clerk  made  me  feel  that  the  toast- 
ers she  presented  were  the  best  on  the  market  and 
that  she,  personally,  was  immensely  interested  in 
these  particular  articles.  Naturally,  I  am  going  to 
"call  again." 

At  the  time  of  my  visit,  the  second  company 
was  handling  more  customers  than  its  neighbor. 
The  quality  and  price  of  the  goods  in  the  two  stores 
is  too  much  alike  to  account  for  any  difference  in 
trade.  The  former  is  commanding  patronage  solely 
because  of  its  pleasing  service  and  shop  atmosphere. 
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Christmas  Windows 


Brilliant  and  cheerful  coloring — red,  orange,  blues  and 
greens, — characterized  the  Christmas  window  of  Kohl- 
wey-Smith  Electric  Company,  ,S.  F.  In  the  snowy  back- 
ground a  small  Santa  Claus  drove  his  sleigh  swiftly 
down  an  incline  and  up  the  other  side.  Two  Santas 
were  provided  so  that  too  long  an  interval  should  not 
elapse  between  appearances. 


The  awning  outside  the  store  of  the  Valley  Electrical 
Supply  Company,  Fresno,  California,  was  converted  into 
a  green  bower  with  redwood  boughs,  and  colored  lights 
were  strung  in  the  foliage.  In  the  window  a  toy  electric 
train  in  operation,  and  two  fountains  and  two  lakes 
connected  by  a  miniature  river  of  running  water  at- 
tracted a  great  deal  of  attention. 


W^^fW90^^ 


An  effective  Christmas  window  in  red,  green  and  white 
distinguished  the  store  of  J.  C.  Hobrecht,  Sacramento, 
CaJiforaia. 


O.  F.  Abbott,  Hanford,  California,  set  off  his  Christmas 
display  against  a  snowy  white  glitter,  with  touches  of 

holly. 


A  loaded  Christmas  tree,  beautifully  lighted,  brought 
the  Christmas  spirit  to  the  Utah  Power  &  Light  Com- 
pany's "Electric  Shop." 
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The  Central  Station  and  Christmas  Service 

(Originally  the  word  'company'  meant  a  band  of  companions  held  together  by  a  common  cause. 
At  the  present  time  the  word  'company'  has  come  to  have  a  different  meaning,  but  that  is  no 
reason  why  the  original  meaning  of  the  word  should  be  forgotten.  The  results  of  a  question- 
naire sent  out  to  the  power  companies  of  the  West  are  listed  below,  and  brought  out  in  the  fol- 
lowing article  which  contains  suggestions  for  bettering  the  relationship  between  company 
heads,  employes  and  consumers  during  the  Christmas  season. — The  Editor.) 


The  fact  that  power  companies  are  generally 
classified  in  the  mind  of  the  consumer  with  other 
soulless  corporations  is  the  fault  of  the  power  com- 
panies themselves  as  well  as  their  consumers.  A 
power  company  or  any  other  corporation  is  not  a 
soulless  thing  but  is  a  composite  of  many  souls,  each 
of  which  is  a  part  of  the  whole  and  each  of  which  is 
liable  to  be  the  standard  by  which  the  soul  of  the 
corporation  is  measured  by  the  consumer.  That  this 
fact  is  recognized  by  the  majority  of  the  managers 
of  the  large  power  companies  is  apparent  when  it  is 
known  that  at  a  recent 
meeting  of  the  public  re- 
lations committee  of  the 
National  Electric  Light 
Association  the  three 
most  important  matters 
brought  up  for  discus- 
sion were,  the  relation 
between  the  company 
and  the  consumer,  the  re- 
lation between  the  com- 
pany and  its  employes, 
and  the  relation  between 
the  companies  them- 
selves. The  first  two  of 
these  subjects  are  di- 
rectly concerned  with 
service,  and  just  that 
much   more    intimately 

connected  with  the  extra  service  that  should  be  given 
during  the  holiday  season. 

In  the  belief  that  service  is  one  of  the  biggest 
assets  that  a  power  company  can  have,  a  question- 
naire was  sent  out  to  the  largest  power  companies  in 
the  West  and  some  of  the  smaller  ones,  to  find  out 
what  efforts  were  being  made  to  capitalize  on  the 
receptivity  of  the  consumer's  mind  at  the  Christmas 
season.  For  at  that  period  of  the  year  one  hesitates 
to  play  "Old  Scrooge"  and  it  is  the  ideal  season  to 
do  some  good  deeds  that  will  soften  the  wrath  of 
the  consumer  for  the  rest  of  the  year  to  come.  For 
the  puipose  of  comparison  the  soul  of  the  power 
company  is  represented  by  the  answers  to  the  ques- 
tionnaires that  were  received ;  especially  the  answers 
to  the  two  questions,  "What  form  of  gift,  good 
wishes,  or  advertising  have  you  given  the  consumer 
during  the  Christmas  season?"  and  "What  gifts, 
bonuses  or  entertainments  have  you  given  to  your 
employes  during  the  Christmas  season?  This  should 
include  gifts,  dances,  plays,  bonuses,  etc."  Some 
had  good  deeds  in  the  past  to  boast  of,  some  made 
excuses  for  not  having  done  more,  and  some  probably 
muttered  to  themselves  "Bosh,"  the  exact  word  of 
old  Scrooge,  and  wrote  down,  "None." 

The  first  two  questions  asked  had  to  do  with  the 


THE    QUESTIONNAIRE 

1.  What  efforts  has  your  company  made  in  the  past  to 
assist  the  contractor-dealer  in  the  sale  of  appliances  for 
Christmas  presents?  This  should  include  advertising, 
demonstrations,   exhibits,   etc. 

2.  What  plans  have  you  for  this  year? 

3.  What  form  of  gifts,  good  wishes,  or  advertising  have 
you  given  the  consumer  during  the  Christmas  season? 
This   should   include   calendars,   blotters,   etc. 

4.  What  are  you  planning  along  this  line  for  the  coming 
Christmas  ? 

5.  What  gifts,  bonuses  or  entertainments  have  you  given 
your  employes  during  the  Christmas  season?  This  should 
include  dances,  plays,  bonuses,  etc. 


What  are  your  plans  along  this  line  for  this  Christmas? 

Have  you  given  any  special  instructions  to  your  employes 
about  Christmas  time  to  spread  the  message  of  "Good 
Will  to  Men"  toward  the  cmisumers  during  the  Christ- 
mas season? 


cooperation  with  contractor-dealers  in  pushing  the 
sale  of  electric  appliances  for  Christmas  presents. 
Since  this  is  the  day  of  cooperation  in  the  industry 
the  answers  were  all  practically  the  same;  that  by 
advertisements  in  the  newspapers,  by  window  dis- 
plays, by  stuff ers  in  bills,  and  by  car  cards  they  have 
suggested  to  their  consumers  that  the  smaller  elec- 
trical appliances  make  ideal  Christmas  gifts.  That 
is  of  course  done  from  the  self-interest  standpoint 
as  the  returns  from  the  sale  of  appliances  are 
going  to  increase  the  customer's  bills,  but  the  in- 
crease of  good  will  of 
employes  and  consumers 
in  most  cases  seems  to 
have  been  forgotten. 

The  smaller  power 
companies  seem  to  excel 
in  rendering  Christmas 
service,  which  is  prob- 
ably due  to  the  fact  that 
the  head  of  the  company 
is  closer  to  all  the  em- 
ployes and  understands 
them  better.  Conse- 
quently he  can  under- 
stand their  needs,  and  by 
treating  each  individual 
case  can  assure  each 
member  of  the  company 
in  person  of  his  interest. 
Of  course,  the  manager  of  the  company  is  not 
to  blame  in  each  case  as  he  is  directly  responsible 
to  a  board  of  directors  and  a  finance  committee,  so 
for  the  benefit  of  these  worthy  gentlemen  who  prob- 
ably do  not  know  one  per  cent  of  the  employes  in 
their  respective  companies,  let  us  put  the  whole  case 
in  dollars  and  cents.  Money  talks  in  this  case,  and 
as  they  feel  responsible  to  the  stockholders  for  each 
cent  of  money  expended,  let  us  for  a  minute  forget 
the  altruistic  side  of  making  a  real  true  Christmas 
spirit  exist  in  the  hearts  of  consumers  and  employes, 
and  figure  out  on  the  self-interest  basis  just  why 
they  should  do  this  thing  from  a  financial  point 
of  view. 

The  Christmas  Bonus 
A  practice  employed  by  some  of  the  largest 
corporations  in  the  country  is  to  give  a  bonus  at 
Christmas  time  to  all  employes  who  have  been  in  the 
employ  of  that  company  for  a  certain  length  of  time. 
This  plan  has  its  disadvantages,  but  at  least  the 
money  thus  expended  does  not  have  to  be  given  to 
the  government  as  it  may  be  counted  as  a  gift  or  as 
salaries.  Just  before  Christmas  there  are  several 
of  us  who  are  figuring  just  where  the  money  is  to 
come  from  to  buy  the  doll  or  di'um  desired  by  the 
lord  or  lady  of  our  household.    For  the  salaried  man 
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this  bonus  would  only  be  a  slight  recompense  for  the 
many  hours  of  overtime  which  he  has  given  to  the 
company  cheerfully  throughout  the  year  without  any 
thought  of  reward  except  that  of  clear  conscience 
for  a  job  well  done. 

Then  let  us  take  the  idea  of  a  small  useful  gift 
such  as  an  "Eversharp"  pencil  for  each  employe. 
This  is  surely  a  gift,  and  can  be  deducted  from  the 
income  tax  return  which  must  be  given  to  the  gov- 
ernment next  March.  A  little  thing!  Yes,  it  is,  but 
nevertheless  every  time  that  the  employe  uses  that 
pencil  during  the  next  year  he  is  going  to  think  of 
the  donor,  and  that  thought  is  going  to  be  one  of 
appreciation. 

One  company  gave  insurance  to  its  employes  for 
a  Christmas  gift  a  few  years  ago  and  every  Christ- 
mas since  then  has  paid  the  premium  on  that  insur- 
ance for  the  employe.  That  is  a  fine  idea,  but  ho\y 
is  the  employe  notified  that  his  premium  has  been 
paid  ?  Is  a  receipted  bill  sent  him  or  a  brief  business 
letter  on  company  stationery,  stating  that  the  prem- 
ium has  been  paid  and  will  Mr.  Smith  please  acknowl- 
edge receipt  of  the  same  with  thanks?  If  so,  then 
that  particular  company  has  lost  a  big  opportunity 
to  make  the  gift  more  effective.  If  the  manager  of 
that  company  has  put  that  particular  message  of  the 
paid  premium  on  an  engraved  card  with  a  cheery 
Christmas  greeting,  asking  the  employe  to  accept 
the  receipt  for  his  insurance  as  a  slight  appreciation 
by  the  company  of  the  loyalty  he  had  shown  during 
the  year,  the  spirit  of  giving  has  gone  along  with  it 
and  made  the  gift  more  effective. 

Company  Celebrations 

A  certain  company  decided  to  celebrate  Christ- 
mas in  the  proper  way  and  so  the  members  of  the 
office  employes'  association  of  that  company  all 
chipped  in  and  gathered  about  two  hundred  and  fifty 
dollars  together  and  with  it  bought  presents  for  their 
children  and  gave  themselves  a  party  at  which  they 
danced  and  had  a  tree  for  the  childi-en.  This  is  all 
right,  but  the  fact  that  an  association  of  employes 
giving  a  party  in  the  name  of  the  company  had  to 
provide  their  own  wherewithal,  should  have  made  it 
a  rather  peculiar  Christmas  for  the  members  of  the 
finance  boai'd,  especially  if  they  attended  the  party ; 
and  they  were  all  invited.  Even  if  the  company 
were  on  the  wrong  side  of  the  ledger,  the  stockhold- 
ers would  not  have  begrudged  that  two  hundred  and 
fifty  dollars  to  the  employes  for  a  Christmas  party. 
It  might  well  have  been  charged  to  additions  and 
betterments;  additions  to  loyalty  and  betterment  to 
esprit  de  corps. 

The  Company  Christmas  Summarized 

Summarizing  the  answers  to  the  questionnaires : 
twenty-five  letters  were  sent  out:  thu-teen  were 
answered:  of  the  thirteen  answers  to  the  two  ques- 
tions given  above  six  read  "None"  and  two  of  these 
defended  themselves  on  the  ground  that  "their  em- 
ployes were  paid  better  than  the  average."  One 
company  had  taken  out  insurance  for  its  employes, 
one  had  given  a  party  with  a  tree  and  presents  for 
the  "kiddies,"  and  one  had  sent  Christmas  greetings 
to  its  consumers  by  means  of  an  advertisement  in 
the  newspapers. 


JOURNAL    OF    ELECTRICTTY 


413 


Of  the  remaining  three  one  had  sent  some 
small,  inexpensive  but  useful  present  to  each  em- 
ploye, combined  with  a  dinner  at  which  the  officers 
and  men  of  the  company  got  closer  together,  and  a 
card  to  each  consumer  (and  while  this  company  is 
not  in  the  best  financial  condition  its  employes  own 
stock  and  are  one  hundred  per  cent  for  the  company) . 
Another  had  been  in  the  habit  of  giving  a  turkey  and 
a  basket  of  delicacies  to  each  employe  but  due  to  the 
high  prices  of  foodstuflfs  had  been  forced  to  abandon 
this  idea  for  a  less  ambitious  schedule.  The  third 
company  through  its  employes'  association  had  given 
a  big  entertainment  and  dance  which  was  repeated  in 
several  parts  of  the  wide  territory  covered  by  this 
company  so  that  all  of  the  members  of  the  associa- 
tion might  have  an  opportunity  to  participate  in  the 
spirit  of  the  festivities. 

Creating  the  Christmas  Spirit 

A  small  gift,  not  necessarily  money,  at  this  time 
of  the  year  will  do  more  towards  cementing  the  bond 
between  employer  and  employe  than  all  of  the  "good 
will  men"  who  are  sometimes  employed  for  this  pur- 
pose. And  the  salaries  paid  them  for  one  year,  judi- 
ciously expended  at  this  time  will  accomplish  more 
than  they  could  in  double  the  time.  For  the  company 
that  can  afford  to  spend  money  on  individual  gifts 
there  are  many  ways  of  bringing  about  the  desired 
result.  Let  the  "big  boss"  take  the  afternoon  before 
Christmas  off  and  visit  his  department  heads  and  as 
many  others  as  he  can  reach  and  wish  them  the  good 
old-fashioned  "Merry  Christmas"  with  a  smile  and 
good  stiff  hand-shake.  Let  the  department  heads  do 
the  same  and  all  the  way  down  the  line  to  the  "straw 
boss,"  so  that  each  employe  of  the  company  is  sent 
home  on  Christmas  eve  in  the  right  spirit.  Do  the 
employes  get  paid  on  the  twenty-fifth  of  each  month  ? 
Then  when  they  are  paid  the  day  before  Christmas, 
have  some  little  stickers  made  up  in  bright  colors 
with  a  sprig  of  holly  on  them  and  a  cheery  message 
of  Christmas  gi-eetings  from  the  company.  Ai'e  all 
of  the  district  offices  tied  in  with  the  head  office  by 
telephone  ?  Then  have  the  operator  get  them  all  on 
the  line  at  once  just  before  closing  time  and  wish  all 
of  them  the  good  old  wish  from  the  head  office  rep- 
resented by  the  general  manager,  or  better  yet,  the 
president.  Tell  them  to  pass  the  good  word  along. 
Let  the  married  men  off  at  three  o'clock  the  day 
before  Christmas  so  they  can  get  in  some  shopping 
with  their  wives  before  the  stores  are  stripped  clean. 
Or  let  them  have  an  extra  hour  off  for  lunch  the 
week  before  Christmas  so  that  they  can  do  their 
shopping.  If  there  are  any  promotions  or  raises  in 
salary  to  be  made  during  December,  save  them  until 


50  000,000  acres  of  land  in  Colorado  are  over  5,000 
ft.'  in  altitude.  A  great  part  of  the  farming  lands 
receive  irrigation  and  domestic  water  through 
electric  pumping.  Colorado's  growth  is  in  large 
measure  dependent  upon  the  development  of  its 
abundant  water  powers. 
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the  twenty-fourth  and  send  the  party  a  httle  note 
to  be  opened  the  next  morning,  telling  him  of  the 
raise,  and  that  it  is  retroactive.  If  there  are  any 
promotions  to  be  made  at  the  first  of  the  year,  send 
the  same  note  telling  him  of  the  fact.  And  if  an 
employe  is  to  be  dismissed,  save  the  blow  until  after 
Christmas  so  that  he  may  be  happy  on  that  one  day, 
even  if  he  is  going  to  be  out  of  a  job  for  the  next 
year. 

Including  the  Customer 

Have  the  customers  seemed  unappreciative  of 
tlie  excellent  service  rendered  during  the  past  year? 
Remember  that  every  public  utilitj^  is  the  servant  of 
the  people  and  do  you  take  the  service  given  to  the 
company  by  the  employes  who  are  under  your  charge 
as  gi-anted,  and  figure  that  is  what  you  are  paying 
them  for?  That  is  the  way  that  the  public  regard 
the  power  company.  If  you  want  your  employe  to 
wish  you  well  on  Christmas  day  you  exchange  gi-eet- 
ings  ^^ath  him,  and  you  like  to  have  him  initiate  the 
greetings.  It  is  exactly  the  same  with  the  intan- 
gible, soulless  power  company.  Send  out  an  engraved 
Christmas  card  to  each  of  your  consumers  and  the 
day  he  receives  it,  if  it  is  nicely  worded  and  distinc- 
tive, he  will  TOsh  you  well,  and  some  of  that  is  going 
to  stay  with  him  and  cut  down  the  cost  of  running 
the  complaint  department.  A  card  stating  that  on 
account  of  the  season  of  the  year  and  recognizing 
the  fact  that  at  this  time  of  the  j'ear  you  need  some 
extra  pin  money,  therefore  December  bills  will  not 
be  due  until  January.  True  that  the  interest  on  that 
amount  of  money  outstanding  is  considerable,  but 
the  uncollectible  account  column  would  be  less  in  the 
next  six  months,  for  that  courtesy  would  be  recog- 
nized by  some  who  might  otherwise  be  inclined  to 
let  their  account  slide. 

See  that  special  notice  is  given  to  each  employe 
who  comes  in  contact  ■with  the  public,  that  during 
the  week  before  Christmas  he  must  pay  unusual 
attention  to  the  wants  of  the  consumers,  that  he 
must  take  advantage  of  the  open-heartedness  of  the 
consumer  at  this  time  of  the  year,  and  slip  into  that 
consumer's  heart  a  greater  appreciation  of  the  com- 
pany and  what  it  is  doing.  The  day  before  Christ- 
mas each  employe  should  be  instructed  to  wish  each 
consumer  -with  whom  he  comes  in  contact,  the  old 
wish,  not  perfunctorily  but  with  a  whole  heart. 
Instruct  the  telephone  operator  and  the  complaint 
men  that  on  Christmas  day  they  must  thank  each 
consumer  for  being  able  to  be  of  service  and  pass 
on  the  message,  of  "good  will  to  men."  Let  the  tele- 
phone operator  on  Christmas  day  add  a  "Merry 
Christmas"  to  her  "Hello"  when  she  answers  the 
incoming  calls. 

A  Profitable  Investment 

The  results  from  such  service  rendered  to  the 
employe  and  consumer  can  not  be  directly  appraised 
but  it  is  safe  to  say  that  the  extra  efforts  and  loyalty 
it  will  bring  from  employes  and  the  added  considera- 
tion, toleration  and  thoughtfulness  it  will  bring  on 
the  part  of  the  consumer  will  more  than  pay  the 
interest  on  the  money  so  invested.  This  is  the  day  of 
cooperation  in  the  industry  and  when  the  employer 
has  studied  cooperation  between  the  branches  of  the 


industry  and  seen  the  results  obtained  he  can  not 
help  but  believe  that  some  of  this  same  cooperation 
between  himself  and  his  employes  and  consumers  of 
the  company,  will  bring  even  gi-eater  results  and  the 
satisfaction  in  knowing  that  he  is  rendering  toward 
them  what  he  preaches  to  them,  "Ser\ace." 


TENNIS  AT  NIGHT 

BY  I.    E.   VOYEE 

(An  illumination  engineer  with  the  San  Fran- 
cisco office  of  the  Genera.1  Electric  C«mpany  tells 
here  how  the  tennis  courts  at  Golden  Gate  Park  are 
so  well  illuminated  that  players  of  considerable  repu- 
tation say  they  can  play  faster  tennis  under  this 
system  than   during  daylight. — The  Editor.) 

Tennis  for  years  has  been  one  of  California's 
most  popular  out-of-doors  sports.  During  the  past 
four  years  because  of  the  high  cost  of  labor  and 
materials  insufficient  new  courts  have  been  added  to 
take  care  of  the  natural  increase  in  population  and 
the  new  people  attracted  to  this  sport,  and  of  late 
ways  and  means  are  being  sought  to  increase  the 
capacity  of  the  now  overcrowded  courts.  Those 
interested  in  the  development  of  outdoor  illumination 
have  been  looking  to  the  time  when  this  science 
should  come  to  the  aid  of  the  tennis  player. 

The  real  tryout  has  come  with  the  standard 
overhead  Mazda  installation  on  two  of  the  public 
courts  in  Golden  Gate  Park,  San  Francisco.  It  is  the 
intention  to  give  this  installation  a  thorough  tryout, 
and  if  night  tennis  playing  becomes  popular'  with  the 
public,  the  other  eighteen  asphalt  courts  in  the  Gol- 
den Gate  Park  group  will  be  similarly  lighted. 

The  accompanying  photograph  shows  the  courts 
in  use.  Each  court  has  four  1000-watt  Edison  Mazda 
lamps,  equipped  \^ith  Ivanhoe  BEE  1000  metal  reflec- 
tors mounted  thirty  feet  above  the  playing  surface, 
and  suspended  from  steel  messenger  cables  supported 
by  guyed  wooden  poles.  The  service  is  caiTied  to  the 
lamps  through  a  keylock  switch  mounted  on  the  poles 
located  at  one  end  of  the  court.  By  means  of  this 
either  or  both  courts  may  be  lighted  by  the  author- 
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Professionals  who  have  played  on  these  courts  state  that  they  are  better 
able  to  gauge  the  flight  of  the  ball  and  to  more  accurately  time  their 
strokes  because  of  the  constant  shadows  produced  by  the  fixed  position  of 
the  overhead  lights. 
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ized  person  in  possession  of  the  locking  key.  The 
courts  are  open  to  the  public,  and  are  being  patron- 
ized principally  by  those  who  must  work  during  the 
day. 

The  courts  were  officially  opened  for  night  play- 
ing by  an  exhibition  match  under  the  auspices  of  the 
Golden  Gate  Park    Tennis    Club,    between    Marvin 
Griffin,  former  State  singles  champion,  and  Roland 
Roberts,  Pacific  Coast  champion  for  1919.    Roberts 
is  one  of  the  hardest  hitting  tennis  players  in  the 
|game  today,  and   the   outstanding   feature    of   the 
natch  was  the  apparent    ease  with    which  Griffin 
aandled  his  cannon-ball  serves  and  di'ives  under  the 
Bight  of  the  four  1000-watt  lamps.    Commenting  on 
|he  lighting  after  the  game,  both  players  expressed 
satisfaction  with  the  quality  of  light  and  the  absence 
k  disconcerting  glare.     They  further  stated  that 
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they  were  able  to  gauge  the  flight  of  the  ball  and 
time  their  strokes  accurately  because  of  the  con- 
stant shadows  produced  by  the  fixed  position  of  the 
overhead  lights.  Other  players  of  considerable  repu- 
tation who  have  played  under  the  overhead  system 
have  said  that  they  could  play  faster  tennis  under 
this  system  than  during  daylight,  because  of  the  con- 
stant direction  of  the  shadows. 

The  lighting  of  tennis  courts  and  recreation 
parks  for  handball,  basketball  and  other  games  of 
that  nature,  not  only  offers  an  excellent  field  for  an 
additional  lighting  load  for  the  central  station  and 
lighting  equipment  business,  but  is  a  good  publicity 
agent  for  popularizing  artificial  lighting  among  the 
general  public.  A  start  may  be  hard  to  make,  but 
additions  come  with  less  effort. 


The  Electric  Appliance  Dealer  and  His  Future 


BY    C.    A.    PARMELEE 


(Every  day  it  is  becoming  more  evident  that  business  advancement  in  this  country  depends 
upon  the  development  of  hydroelectric  power.  The  necessity  of  this  development  to  the  elec- 
trical contractor-dealer  is  the  main  point  in  this  comprehensive  discussion  by  the  vice-president 
and   general    manager   of    Dohrmann    Commercial  Company. — The  Editor.) 


World-conditions  during  the  past  six  years  have 
Baused  a  scarcity  of  coal  which  has  caused  prices  to 
advance  until,  in  many  places,  they  are  almost  pro- 
hibitive. This  excessive  cost  and  small  supply  of 
fuel  has  dangerously  hampered  industry.  Neverthe- 
less the  black  cloud  is  beginning  to  show  its  silver 
lining.  The  solution  is  "white  coal"  developed  by 
water  power. 

The  last  session  of  Congress  put  in  motion  legis- 
lation which  will  make  possible  the  development  of 
millions  of  horsepower  of  electric  energy  which  can 
be  carried  to  a  large  part  of  our  population.  We 
read  of  similar  action  being  taken  in  Italy,  Switzer- 
land, and  other  parts  of  the  world.  Billions  of  dol- 
lars will  be  spent  during  the  next  ten  years  to  de- 
velop these  plans. 
Future  for  Electrical  Dealers  — 

A  careful  survey  of  the  above  facts  should  give 
the  electrical  dealei'  great  confidence  in  the  future  of 
his  business.  Every  home  should  be  a  live  prospect 
for  electrical  household  appliances.  The  scarcity  of 
domestic  help  is  creating  an  ever-increasing  demand 
for  labor  saving  devices.  The  simplicity  and  effi- 
ciency of  these  devices  appeal  to  all,  especially  the 
housewife.  The  desire  to  possess  is  being-  created 
and  intensified  by  judicious  advertising  and  number- 
less articles  which  are  appearing  in  popular  mag- 
azines. 

Under  date  of  October  9,  the  International  News 
Service  sent  out  the  following,  which  appeared  in 
our  dailies  as  a  news  item : 

WORKLESS  AGE  FOE  WOMEN  DAWNS  WITH  ELECTRICITY 

NEW  YORK,  Oct.  8. — If  the  craze  for  making  things  go  by  elec- 
tricity keeps  up,  here  are  some  of  the  things  bound  to  happen : 

Women    left   without   work   of    any   kind. 

The  housewife  judged  not  by  the  way  she  keeps  her  house  but  by 
the  way  she  oils  her  motors. 

The   feminine  touch    lost   in   home  making. 

Business  offices  operated  by  turning  a  switch, 

A  visit  today  to  the  latest  electrical  show  has  convinced  one  that 
feminine  working  stock  is  veiT  much  on  the  decline.  There  is  no  bit  of 
labor  in  or  about  the  home  for  which  some  shiny  and  efficient  looking 
device  is   not  shown. 


Time  for  Scientific  Merchandising  — 

The  electric  appliance  business  has  passed  the 
experimental  stage;  we  know  many  things  that  we 
formerly  hoped  for  or  believed.  But  because  the 
going  is  a  little  easier,  there  is  no  reason  why  the 
electrical  dealers  should  settle  back  into  what  may 
be  a  fool's  paradise.  Much  of  the  educational  work 
has  been  done  by  the  electrical  man  and  as  the  appli- 
ance business  becomes  standardized  and  staple,  it  is 
much  easier  for  the  general  store  to  handle  than 
formerly. 

The  electrical  dealer  should  recognize  that  his 
competition  is  just  beginning — and  in  order  to  hold 
his  own  he  must  not  only  admit  that  he  has  a  com- 
petitor, but  study  this  competitor's  methods  and 
copy  his  strong  points.  Of  these  methods  and  prin- 
ciples a  few  can  be  listed  here  that  are  vital  and  come 
near  embracing  all  the  essentials  necessary  to  suc- 
cess. What  does  the  department-store  manager 
know,  for  instance  at  all  times? 


1.  Value  of  stock   on  hand. 

2.  Sales,  daily  and  monthly,  which  are  arranged  to   show  turnover. 

3.  Rate  of  gross   profit  by   percent. 

4.  Actual   expense,   and   this   shown   in  percent   on   sales. 

5.  Expense  divided  as  to  main  items  such  as  Rent,  Salary,  Adver- 
tising, Interest,  etc.,  showing  exactly  what  it  is  costing  in  per- 
centing  of  expense  on  each  of  these  and  many  other  important 
items. 

A  dealer  who  is  fortified  with  the  above  infor- 
mation can  go  forward  in  confidence;  if  making- 
money  he  knows  it  and  can  plan  expansion ;  if  losing, 


1,000,000,000,000  board  feet  of  timber  are  esti- 
mated to  be  standing  in  Oregon,  Washington  and 
Idaho  today,  giving  opportunity  for  a  tremendous 
development  in  the  manufacture  of  wood  products, 
already  a  foremost  industry  in  the  Northwest. 

HELP  THE  NORTHWEST 
PUT  IT  OVER 
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the  manufacturers,  with  figures  showing  the  cost  of 
doing  business. 

We  are  now  entering  a  period  of  readjustment 
which  may  result  in  depressed  business  conditions 
for  a  time.  No  doubt  prices  of  electric  appliances,  in 
sympathy  with  other  lines,  will  gi'adually  decline 
until  a  proper  level  is  reached.  Great  care  should  be 
given  to  carefully  adjust  stocks,  and  cautious  buying 
should  be  the  rule. 

The  instalment  business  as  applied  to  many  of 
the  larger  electrical  appliances  should  be  very  care- 


he  knows  it  and  can  get  busy  to  correct  the  fault. 
A  vast  number  of  failures  and  only  ordinary  suc- 
cesses can  be  traced  primarily  to  the  lack  of  knowl- 
edge of  the  dealer  of  his  ovra  business,  caused  by 
faulty  accounting,  or,  frequently,  to  utter  lack  of 
accounting. 
What  the  Jewelers  Have  Learned  — 

The  retail  jewelers  of  America  have  had  the 
reputation  of  being  a  most  unbusiness-like  set  of 
merchants.  Their  marked  successes  were  few,  their 
failures  many.  Often  a  small  jeweler  would  carry 
a  stock  entirely  out  of 
proportion  to  his  sales; 
being  a  repair  man,  he 
would  spend  much  time 
on  repair  work,  which 
would  help  greatly  in 
meeting  the  daily  bills; 
would  neglect  his  stock, 
get  behind  in  his  ac- 
counts and  pay  little  at- 
tention to  turnover;  had 
no  system  of  accounting, 
did  not  know  whether  he 
was  making  money  or 
losing.  About  ten  years 
ago  an  active  campaign 
was  put  on  in  organizing 
jewelers  of  all  states  into 
associations.  These  state 
associations  combined 
and  made  a  strong  na- 
tional association  which 
today  has  thousands  of 

members,      through     CO-       this  display  which  appeared  in  the  window  of  Nathan-Dohrmann    Company,    San    Francisco,    suggests   that   the 
rwioT'ofirivt     wiq^+iv*     o  electrical    contractor-dealer    can   gain   a   great   deal    from   observing  the  methods   which   certain   large   department 

OpeidtlOn,   meetings,   con-       stores  use   in  selling  electrical   apparatus. 

ventions,  and  able  work 

of  their  officers,  a  systematic  campaign  of  education 
has  been  carried  on  until  today  a  generally  uniform 
system  of  education  has  been  adopted.  The  jeweler 
is  becoming  an  educated  merchant.  He  knows  what 
gross  profit  he  should  make,  knows  what  expense 
means,  and  that  he  should  draw  a  fixed  salary  which 
is  a  part  of  expense;  that  proper  rent  should  be 
charged  even  when  the  building  is  owned  by  himself, 
and  a  score  of  other  things  he  did  not  know  before. 

Recently  through  the  efforts  of  a  national  field 
officer  and  the  research  work  of  Harvard  University, 
statistics  have  been  gathered  from  thousands  of 
jewelers,  showing  the  average  expense  of  doing  busi- 
ness in  the  retail  jewelry  trade.  This  valuable  in- 
formation plus  a  greatly  increased  gross  profit,  due 
to  cooperative  efi'ort  and  education,  is  making  the 
retail  jeweler  a  much  better  merchant,  a  better  credit 
risk  and  a  far  better  competitor. 

The  electrical  dealers  have  many  problems  to 
solve  which  are  similar  to  those  of  the  jeweler. 
Contract  and  repair  work  should  be  separate  from 
merchandising. 

Gross  Profits  Too  Low  — 

The  gross  profit  on  many  advertised  articles  is 
too  low.    The  combined  effort  of  dealers  can  rectify 


fully  studied  and  this  line  of  credit  avoided  by  all 
who  are  not  financially  able  to  carry  such  accounts. 
It  should  also  be  borne  in  mind  that  any  general 
business  depression  which  would  result  in  any  con- 
siderable amount  of  unemployment,  would  reflect 
seriously  on  the  ability  of  the  dealer  to  make  normal 
collections  on  instalment  accounts. 

There  is  but  one  conclusion  in  summing  up  the 
question  of  the  appliance  dealer  and  his  future. 
There  can  hardly  be  found  a  field  of  action  more 
promising  and  bright,  and  the  'possibilities  are  almost 
unlimited.  Yet  no  prophet  today  can  state  with  any 
degree  of  certainty,  whether  the  vast  and  profitable 
business  of  the  future  in  these  lines  will  be  done  by 
the  electrical  dealer  or  his  competitor.  The  man  who 
meets  present  day  conditions  in  a  wise,  up-to-the- 
minute  manner  will  reap  the  reward. 


MOTION  PICTURES  IN  THE  HOME 

A  New  York  inventor  reports  that  he  has  con- 
verted the  regular  roll  film  to  a  non-inflammable  flat 
record.  On  each  IQi/i-picture  record  there  are  1300 
pictures  equal  to  85  feet  of  roll  film.  Pictures  are 
converted  to  the  spiral  records  from  the  ordinary 
roll  film,  yet  the  reduced  pictures  retain  all  the  clear- 
ness of  the  original.  The  picture  record  is  mounted 
this,  but  the  dealer  must  fortify  his  argument  with  on  a  machine  with  a  plug  for  an  electric  lamp  socket. 
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Increasing  Production  Through  Good  Lighting 
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In  the  large  .lamp  assembly  room  of  a  modem  lamp 
factory  this  scientific  diffusion  of  artificial  light  from 
above  is  even  more  favorable  to  close  detailed  work  than 
daylight  from  the  side  windows. 


Lighting  by  angle  reflectors  and  flood  lights  enables 
employes  in  the  plant  of  the  Southwestern  Shipbuilding 
Company  at  San  Pedro,  California,  to  work  as  safely 
and  rapidly  by  night  as  by  day. 


The  giant  octuple  press  in  a  San  Francisco  newspaper 
office,  with  a  capacity  of  50,000  32-page  newspapers  per 
hour,  is  lighted  with  18  75-watt  lamps  and  Benjamin 
elliptical  angle  reflectors,  horizontal  intensity  7-ft. 
candles. 

Along  with  the  discovery  that  proper  lighting  and  effi- 
cient work  go  together,  there  has  arisen  the  most  wide- 
spread interest  in  the  science  of  industrial  lighting.  The 
elimination  of  glare,  and  the  study  of  the  exact  intensi- 
ties and  angles  of  illumination  required  for  different 
types  of  work  are  doing  much  to  increase  production  as 
well  as  safety  , 


Lathe  work  in  the  machine  shops  of  the  National  Lamp 
Works  of  the  General  Electric  Company,  requiring  close 
concentration  on  details,  is  facilitated  by  an  average 
horizontal  light  intensity  of  10  ft-candles. 


A  light  intensity  of  about  8  ft.-candles  is  maintained 
in  this  Oakland  machine  shop,  where  a  lighting  instal- 
lation by  the  Westinghouse  Company  gives  an  evenly 
distributed  illumination  without  glare  or  deep  shadows. 
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Industrial  Illumination 


BY  J.  J.  McLaughlin 


(Up  to  this  time  the  ideal  of  artificial  illumination  in  the  industrial  plant  has  been  an  approxi- 
mation to  daylight  but  here  an  Illumination  Engineer  Avith  the  Westinghouse  Lamp  Company 
shows  how  a  scientifically  planned  overhead  lighting  system  is  even  better  for  fine  work  than 
the  natural  light  from  the  windows.  The  many  advantages  of  this  system  over  the  system  of 
local   illumination   previously    used   are   also   shown. — The  Editor.) 


For  some  time  past  the  fragile,  unsightly  and 
expensive  system  of  di'op  lighting  in  industrial  plants 
has  been  slowly  replaced  by  large,  efficient  overhead 
lighting  units.  The  local  lights  were  irregularly 
placed,  hung  at  various  heights,  and  in  a  more  or 
less  dilapidated,  not  to  say  unsafe  condition.     Corn- 


overhead  lighting  for  detail  work.  When  the  local 
drop  light  was  inadequate  under  the  old  system,  a 
larger  wattage  lamp  has  been  the  simple  remedy. 
"One  light  only  will  not  make  any  difference  in  the 
operating  expense  of  a  whole  factory,"  thought  the 
workman,  and  besides,  a  large  lamp  bulb  was  the 


Scientifically  designed  g-eneral  overhead  lighting:  has  replaced  the  local 
lamps  in  this  department  of  a  lamp  factory  where  the  most  exactinj?  detail 
work  is  performed.  The  size,  height  and  color  of  the  lights,  the  focusing 
of  reflectors  and  spacing  of  lights,  and  the  spacing  of  the  units  over  the 
room  have  all  been  planned  with  care. 

monly  they  were  not  designed  nor  placed  by  an  engi- 
neer conversant  with  maintenance  efficiency  or  hy- 
giene. The  general  or  broadcast  lighting  installa- 
tions that  are  replacing  them  consist  of  larger 
wattage  lamps,  spaced  on  symmetrical  centers,  or 
placed  carefully  and  sensibly  with  reference  to  the 
locations  of  machines,  tables,  benches  or  aisles  where 
the  work  is  performed.  The  systematic  and  sym- 
metrical placing  of  these  machines  or  tables  has 
contributed  to  the  symmetrical  placing  of  the  over- 
head lighting  units,  with  the  final  result  that  the 
entire  space  changes  from  one  that  gave  an  impres- 
sion of  an  unkempt,  haphazard  junk  shop  to  one 
that  is  free  and  open,  clean  and  cheerful. 

Yet  this  transformation  from  local  to  general 
lighting  progresses  very  slowly.  Work  of  the  ordi- 
nary degree  of  exactness  and  precision  has  been 
illuminated  successfully  with  general  overhead  light- 
ing, but  local  lighting  is  still  used  for  fine  or  close 
work  under  the  misapprehension  that  such  opera- 
tions can  be  illuminated  satisfactoi'ily  in  no  other 
manner.  Case  after  case  establishes  the  proof  that 
a  proper  overhead  lighting  system  may  satisfactorily 
replace  the  local  lighting  system  at  a  lowered  cost. 

Errors  of  Local  Illumination  — 

Other  factors  just  as  important  as  the  foot- 
candles  required  for  a  given  close  operation  should 
be  considered  in  designing    and    applying    general 


A  daylight  view  of  the  room  shown  opposite.  It  can  be  seen  that  the 
artificial  illumination  is  as  good  as  the  natural  light,  and  further  that  the 
symmetric  spacing  of  the  overhead  lights  makes  the  former  more  uniform 
than  that  coming  from  the  windows  in  the  far  end  of  the  l-oom. 


average  workman's  idea  of  good  illumination.  Often 
one  sees  large  lamps  half  again  as  large  as  the 
reflectors,  or  the  reflectors  entirely  removed  to  allow 
larger  lamps.  Furthermore,  if  the  local  light  was 
glaring  it  affected  but  one  operator,  and  very  little 
was  ever  said  about  it;  or  if  it  were  wasteful,  its 
correction  was  neglected  because  of  its  apparent 
insignificance. 

But  with  general  overhead  lighting  the  spacing 
and  mounting  heights  of  lamps  and  reflectors,  as 
well  as  types  of  reflectors,  lamp  sizes  and  colors  must 
be  in  accordance  with  the  very  best  engineering 
practice,  else  the  entire  operations  suffer. 

Illumination  in  a  Lamp  Factory  — 

In  the  department  of  a  lamp  factory  where  the 
work  of  winding  fine  wire  on  lamp  arbors  is  done 
almost  entirely  by  hand,  there  must  be  no  variation 
and  no  mistakes.  Before  the  new  general  illumina- 
tion, as  shown  in  the  illustration,  was  adopted,  local 
lighting  units  were  used  which  were  made  up  of 
brackets  fastened  to  the  tables,  with  tin  angle  reflec- 
tors painted  white  on  the  inner  reflecting  surfaces 
and  equipped  with  25  to  60-watt  clear  Mazda  B 
lamps.  This  fixture  was  placed  very  close  to  the 
clamp,  thereby  giving  a  high  intensity  varying  from 
15  to  30  foot-candles,  depending  upon  the  size  of  the 
lamp  used  for  each  working  position,  and  effective, 
over  only  a  limited  area  closely  surrounding  each 
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lamp.  There  being  no  overhead  lamps,  the  other 
parts  of  the  department  were  very  dark,  thus  creat- 
ing an  impression  of  gloom  upon  the  workers. 

There  was  a  constant  and  unavoidable  strain  on 
the  eyes,  since  they  had  to  be  adjusted  from  the 
excessive  brightness  near  the  hands  to  the  other 
extreme  of  darkness  in  the  balance  of  the  room. 
Such  conditions  resulted  also  in  poor  supei-vision  on 
the  part  of  the  person  in  charge  of  the  department. 
Change  to  Overhead  Lighting  — 

These  disadvantages  resulting  from  local  light- 
ing were  removed,  and  improvements  in  various 
ways  were  added  by  installing  the  new  overhead 
general  lighting.  After  careful  engineering  study 
the  Mazda  C-2,  or  "daylight"  lamp  was  used  in  order 
to  obtain  as  nearly  as  possible  the  same  color  effect 
as  the  natural  light,  and  to  secure  detail  and  contrast 
when  observing  the  fine  gray  filaments  during  the 
mounting  operations.  A  good  idea  of  the  close  ap- 
proach of  artificial  illumination  to  daylight  condi- 
tions is  obtained  by  comparing  the  view  of  night 
conditions  with  the  one  showing  natural  lighting  at 
midday.  In  fact,  the  distribution  of  artificial  light 
is  more  uniform  than  is  daylight  illumination.  This 
is  due  to  the  fact  that  the  lamps,  spaced  symmet- 
I'ically  overhead  and  across  the  room,  give  the  same 
intensity  of  illumination  upon  each  square  foot  of 
floor  area,  whereas  the  natural  lighting,  coming  from 
the  windows  on  the  sides,  decreases  rapidly  from  the 
windows  to  the  center  bays. 

On  clear  days  the  intensity  of  natural  lighting 
being  high  in  the  bays  adjoining  the  windows,  the 
artificial  lighting  is  not  required  at  these  points. 
But  due  to  the  rapid  decrease  of  daylight  intensities 
towards  the  center  of  the  room,  the  artificial  lights 
are  here  used  during  the  entire  day  and  no  marked 
contrasts  ai'e  noticeable  between  lighting  values  nor 
in  work  accomplished.  On  cloudy  days  and  late  in 
the  afternoon  it  is  necessary  to  use  all  of  the  lamps. 
Thus  through  the  flexible  switching  and  the  Mazda 
C-2  daylight  lamp,  the  blending  of  intensities  and 
colors  is  successfully  accomplished.  No  such  results 
had  ever  been  possible  when  using  individually  con- 
trolled lights. 

In  the  accompanying  illustration  a  filament  of 
a  40-watt  Mazda  B  lamp  is  shown  mounted  on  a  stem. 
This  view  was  taken  at  night  under  the  new  lighting 
system  and  it  is  evident  from  the  unretouched  pic- 
ture how  well  a  fine  wire  can  be  seen.     One  factor 

that  helps  very  materi- 
ally to  make  the  filament 
stand  out  is  the  black 
cloth  receptacle,  seen  just 
below  the  clamp.  This 
forms  a  background  for 
viewing  the  filament 
when  it  is  mounted  on 
the  stem. 

A  careful  study  of 
the  actual  requirements 
of  lighting  close  work  in 
an  industrial  plant  must 
always  be  made  before  general  illumination  from 
overhead  units  can  be  applied  successfully.    General 
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A  picture  taken  at  night  under  the 
new  lighting  system  which  shows 
how  the  finest  lamp  filaments  can 
be  seen  perfectly. 


lighting  is  usually  preferable  to  local  lighting  for 
even  the  detail  manufacturing  operations,  but  it  is 
not  "fool  proof."  The  improvement  described  above 
is  due  not  merely  to  a  change  in  the  system,  but 
results  from  proper  lamps  at  the  right  height ;  proper 
focusing  reflectors  to  eliminate  waste  light;  proper 
color  of  light,  and  proper  control. 

Necessity  of  Careful  Analysis  — 

If  a  general  overhead  lighting  system  is  to  do 
more  than  a  local  lighting  system  can  accomplish,  the 
following  factors  must  be  considered:  The  amount 
and  direction  of  the  natural  lighting  coming  through 
the  windows;  the  requisite  intensity  of  illumination 
in  foot-candles;  the  vertical,  horizontal  or  angular 
surfaces  and  the  color  of  the  work  to  be  lighted ;  the 
type  of  reflector,  chosen  for  its  illuminating  charac- 
teristics, its  durability  and  its  ease  of  maintenance; 
the  lamp  itself,  as  to  color  of  light,  fragility  and 
glare;  the  spacing  of  lamps  and  reflectors  with  ref- 
erence to  the  work ;  the  height  of  the  lighting  units ; 
the  background  against  which  the  work  appears; 
the  flexibility  of  control,  and  the  elimination  of  pol- 
ished surfaces  directly  within  the  field  of  vision  of 
the  work. 


CHRISTMAS  OVER  THERE 

No  situation  is  serious  enough  to  overshadow 
the  importance  of  Christmas  in  the  American  mind. 
One  would  suppose  that  a  Christmas  tree  for  the 
army  of  occupation  in  Germany  last  year  was  an 


A  Christmas  tree  for  the  army  of  occupation  which  appears  erected  in  the 
center  of  .a  small  Geraian  town  was  a  thing  of  beauty  as  well  as  of  cheer. 
We  do  not  always  do  as  well  here  at  home  with  all  facilities  for  illum- 
ination   at   our    service. 

impossibility,  but  in  spite  of  war,  ruin  and  cold,  a 
glorious  tree  glowed  in  the  center  of  a  German  town 
on  Christmas  eve  and  sent  out  its  cheer  to  the  con- 
quered people  and  homesick  soldiers. 


$225,000,000  in  crops  were  raised  in  Washington  in 
1919.  The  Columbia  basin  project  will  almost 
double  the  arable  acreage  of  the  state. 

HELP  WASHINGTON 
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The  Desire  Store 


BY  H.   B.  ROGERS 

(  A  certain  Washington  dealer  has  dared  to  rival  the  neighboring  jeweler  in  beauty  of  shop 
arrangement  and  display  of  his  wares.  This  fascinating  description  of  the  entire  store  from 
lamp  counter  to  fixture  room  is  told  by  the  local  manager  of  the  Spokane  Pacific  States  Elec- 
tric Company,  who  firmly  believes  that  the  electrical  store  should  hold  a  place  as  the  most 
charming  and  commandingly  beautiful  of  all  retail  stores. — The  Editor.) 


Believing  that  the  electrical  store  should  not  be 
simply  a  place  to  purchase  things  electrical  but  that 
it  should  create  a  definite  desire  for  certain  articles 
in  the  customer's  mind, 
a  certain  electrical  dealer 
of  Wenatchee,  Washing- 
ton, has  opened  a  shop 
which  might  well  be 
called  the  'Desire  Store' 
because  it  caters  to  the 
individual's  natural  de- 
sire for  beautiful  as  well 
as  useful  electrical  goods 
in  the  home  and  because 
through  artistic  arrange- 
ment it  definitely  creates 
a  desire  for  certain  arti- 
cles in  the  mind  of  every 
passer-by. 

The  electrical  appli- 
ances in  this  Electrical 
Supply  Company  store 
are  so  placed  that  the 
application  of  each  is 
shown  in  a  practical  dem- 
onstration  of   just   how 

one  should  use  electrical  service  to  make  it  a  willing 
and  silent  servant. 

Furniture,  fixtures  and  hangings  have  been 
planned  so  as  to  make  a  contrast  especially  pleasing 
to  the  ej'e.  Each  appliance  is  connected  from  a  con- 
venient outlet  and  placed  in  the  correct  position  in 
the  store,  just  as  it  should  be  placed  in  the  home. 

Treatment  of  Display  Windows  — 

The  trim  of  the  broad  display  windows  is 
changed  every  other  day,  one  appliance  and  one  only 
being  shown  at  a  time.  For  instance,  on  a  particular 
day  vacuum  cleaners  only  are  shown. 

A  policy  which  Frank  Smallidge,  head  of  the 
company,  claims  as  one  of  his  largest  assets,  is  that 
of  selling  only  one  make  of  each  article.  Merchan- 
dise that  is  backed  by  national  advertising  and  repu- 
table manufacturers  is  chosen  and  then,  by  consist- 
ently hammering  away  on  this  one  make,  the  mer- 
chandise is  made  an  integral  part  of  the  store. 

Arrangement  of  the  Interior  — 

When  entering  this  store  one  is  not  bewildered 
by  a  mass  of  merchandise  or  fixtures  hanging  from 
the  walls  and  ceilings,  but  is  pleased  with  the  beauty 
of  arrangement  in  every  section.  If  a  bracket  is 
shown  it  harmonizes  with  the  surroundings  and  is 
so  placed,  not  as  much  to  display  the  bracket  as  to 
demonstrate  the  fact  that  a  bracket  is  needed  there. 

The  store  is  lighted,  not  with  fixtures  suitable 
for  a  bedroom,  but  with  fixtures    chosen  for  this 


Each  appliance  in  the  shop  of  the  Electrical  Supply  Company  of  Wenatchee, 
Washington,  is  connected  with  a  convenience  outlet  and  placed  as  though 
it  were  in  the  home.  The  French  doors  lead  to  the  fixture  rooms  and  the 
roomy  mezzanine  is  used  for  displaying  shades  and  for  the  business  offices. 


store  and  for  this  one  only;  they  are  not  samples, 
but  permanent  designs  chosen  for  illumination  and 
are  noticeable  for  their  simplicity  and  beauty. 

French  doors  with 
cretonne  hangings  lead  to 
the  fixture  rooms.  Enter- 
ing these  one  does  not 
see  a  mass  of  metals  but 
rather  a  few  very  well 
selected  designs,  finished 
to  harmonize  with  every- 
thing in  the  room.  Real- 
izing that  all  do  not  agi'ee 
on  color  schemes,  the  de- 
signers of  the  shop  have 
provided  two  of  these 
rooms,  so  decidedly  con- 
trasting as  to  color  that 
the  customer  can  match 
fixtures  in  either  a  dark 
or  light  room. 

The  men  of  this  shop 
have  learned  that  the 
customer  does  not  buy 
fixtures  but  that  they 
must  be  sold.  Their  pre- 
dominating fixture  room  idea  is,  that  the  little  nice- 
ties make  the  larger  sales. 

The  Kitchen  Display  Room  — 

This  store  has  a  complete  electric  kitchen,  with 
lange,  water  heater,  dish  washer  and  food  grinder, 
permanently  arranged  for  the  ideal  kitchen.  There 
is  also  a  52-gallon  tank,  lagged,  always  hot,  and  a 
range  always  ready  for  service.  Cooking  demon- 
strations held  here  result  in  a  steady  sale  of  electric 
I'anges.  So  closely  is  the  'one  make'  policy  followed 
that  the  store  will  not  order  other  makes.  "We  give 
service  on  these  goods,"  they  state.  "We  believe 
through  them  we  can  give  better  service  to  our 
trade  and  make  more  money  for  ourselves." 

A  roomy  mezzanine  runs  on  two  sides  of  the 
store  and  the  office  is  located  at  the  rear  of  the 
same.  This  mezzanine  is  used  for  displaying  shades 
and  has  the  appearance  of  a  balcony  running  over 
the  fixture  rooms. 

The  Lamp  Counter  — 

The  lamp  counter  is  at  the  rear  of  the  store  I 
and  all  lamps  are  kept  in  cases,  where  they  are  out 
of  sight,  except  when  being  shown.  Each  purchaser 
of  lamps  must  walk  the  complete  length  of  the  store 
before  arriving  at  the  lamp  counter  and  in  so  doing 
he  must  pass  all  displays.  Naturally  there  is  some 
one  thing  in  which  that  person  is  interested.  Thus 
this  well  nicknamed  'Desire  Store'  plays  upon  the 
half -formed  desire  already  in  the  customer's  mind. 
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Novelties  in  Lighting 


BY   M.    LUCKIESH 

(The  rise  of  the  electrical  home  idea  has  given  an  extra  impetus  to  novel  and  artistic  lighting 
effects  in  the  home.  The  dealer,  the  contractor  and  the  home-builder  will  find  interesting  ideas 
in  the  following  suggestions  by  the  director  of  applied  science  at  the  Ncla  Research  Labora- 
tory.—The  Editor.) 


Although  lighting-fixtures,  in  the  ordinary  sense 
of  the  term,  can  be  purchased  or  made  to  meet  the 
requirements  of  lighting  in  the  home,  the  possibili- 
ties of  novel  effects  are  as  various  as  the  details  of 
houses,  and  the  taste  and  means  of  householders. 
For  this  reason  it  would  be  an  endless  task  to  cover 
this  subject  fully.     However,  it  should  be  of  value 


^'3- 


''3- 


The  dining:  room  or  enclosed  porch  is  given  a  certain  out-of-doors  charm 
by  the  imitation  window  boxes  shown  to  the  left  and  the  odd  corner  is 
transformed     when     lighted     by    an    urn    such    as   the    one    shown     above. 

to  read  of  a  number  of  expedients  which  have  been 
utilized  with  success.  Some  of  these  are  very  prac- 
ticable, and  should  find  much  wider  use  in  homes; 
others  are  of  such  a  special  nature  that  the  descrip- 
tions may  be  useful  chiefly  in  suggesting  solutions 
of  different  problems.  Even  in  the  small  house  there 
is  room  for  novelties,  but  in  the  larger  houses  an 
ingenious  architect  can  weave  into  the  structure 
various  novel  effects  which  will  be  a  source  of  con- 
stant interest  and  pleasure.  Naturally,  color  plays 
a  conspicuous  part  in  lighting  novelties. 

There  is  a  long  span  between  the  common  fix- 
tures, such  as  ceiling  fixtures,  wall  brackets,  and 
portable  lamps,  and  the  constructed  places  for  con- 
cealing lamps  such  as  cornices  of  rooms  and  capitals, 
of  pilasters  and  columns.  The  latter  are  no  longer 
novelties  in  lighting,  many  applications  of  this  type 
of  'concealed'  lighting  having  been  made  in  large 
interiors.  However,  little  has  been  done  in  the  home 
in  this  direction,  so  that  even  cove-lighting  may  be 
considered  novel.  But  between  these  two  extremes 
there  are  many  possibilities. 

Wall  Boxes 

Such  a  room  as  the  sun  room,  or  even  a  dining 
room  of  appropriate  type,  may  receive  its  secondary 
general  illumination  of  moderate  intensity  from 
wall-boxes.  These  may  be  imitation  flower-boxes 
from  which  artificial  foliage  protrudes.  The  lamps 
may  be  concealed  in  a  box  such  as  that  illustrated 
in  Fig.  1,  and  reflectors  may  be  used  for  distributing 
the  light  evenly  upon  the  ceiling.  However,  if  it  is 
desired  to  have  a  box  of  the  smallest  possible  dimen- 
sions, the  reflectors  may  be  dispensed  with,  and  the 
interior  of  the  box  provided  with  a  white  coating. 

•White  paint  containing  oil  or  varnish  is  undesirable 
for  this  purpose,  for  when    in    close    proximity  to 

■  operating  lamps  it  scorches  and  becomes  brown.    A 


'water'  white  coating  serves  well  for  this  purpose 
and  there  are  many  products  of  this  character  avail- 
able which  are  improvements  upon  the  old-fashioned 
'white-wash.'  In  such  a  wall-box,  tinted  or  deeply 
colored  lamps  may  be  concealed,  and  colored  effects 
may  be  readily  obtained.  Such  boxes  are  easily  in- 
stalled in  houses  already  built  by  providing  wall- 
receptacles.  Switches  may  be  placed  on  the  boxes,, 
and  the  connections  made  to  the  wall-receptacles  by 
means  of  ordinary  connecting  plugs. 

An  urn  such  as  that  illustrated  in  Fig.  2,  or  a 
large  vase,  can  be  bored  near  the  base  for  inserting 
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The  portable  urn-pedestals  shown  in  Figure  3  afford  excellent  places  from 
which  to  obtain  generally  diifused  light.  The  piano  or  bookcase  corner 
is  greatly  improved  by  the  illumination  device  shown  in  Figure  4,  while  a 
modification   of  the   wall-box   is   shown   in   Figure   5. 

the  necessary  wires  and  a  lamp  and  reflector  can  be 
installed  very  easily.  If  the  converted  device  is 
placed  upon  a  pedestal  or  article  of  furniture  so  that 
its  upper  aperture  is  about  six  feet  from  the  floor, 
very  satisfactory  indirect-lighting  is  obtained.  Com- 
bination urns  and  pedestals  such  as  illustrated  in 
Fig.  3  are  convenient  portables.  For  the  home  a 
single  reflector  and  lamp  will  usually  be  sufficient  but 
for  large  rooms  the  urn  may  be  large  enough  for 
several  reflectors.  These  devices  afford  excellent 
places  from  which  to  obtain  generally  diffused  tinted 
light  and  even  striking  color  effects  for  special 
occasions.  Several  small  fixtures  of  this  character 
may  be  used  in  a  large  room. 

There  are  many  kinds  of  portable  objects  in 
which  a  reflector  and  lamp  may  be  concealed.  In 
Fig.  4  is  illustrated  a  small  ornamental  object  de- 
vised to  conceal  a  lamp  and  to  set  upon  the  piano, 
mantel,  or  bookcase.  A  modification  of  the  wall-box 
or  of  the  smaller  ornament  just  described  is  illus- 
trated in  Fig.  5  by  means  of  internal  and  external 


3.5,000  new  homes  are  required  to  meet  the  needs 
of  Oregon's  increased  population.  If  twenty  out- 
lets were  placed  in  each  of  these  homes,  this 
would  mean  a  business  to  electrical  contractors  of 
that  state  of  $3,-500,000. 

HELP  THE  NORTHWEST  ELECTRIC  SERVICE 
LEAGUE  PUT  IT  OVER 


422 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  9 


views.  This  device  contains  a  reflector  and  there- 
fore is  fairly  large  although  it  can  be  made  to  project 
only  three  inches  from  the  wall.  If  it  is  built  as  a 
part  of  the  architectural  design  there  is  no  reason 
why  a  cavity  in  the  wall  may  not  be  provided  to 
minimize  its  projection.  These  can  be  used  in  various 
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The  unavoidable  dark  and  gloomy  corner  can  be  converted  into  a  charming 
spot  through  the  artificial  skylight  arrangement  shown  to  the  left  and 
the  undesirable  view  can  be  replaced  by  a  glowing  window  as  shown  in 
Figure  7. 

places  such  as  vestibules  and  hallways  for  primary 
lighting.  They  can  be  employed  in  the  sunroom  and 
dining  room  as  secondary  lighting  effects. 

Projections  for  concealing  lamps  for  the  system 
known  as  cove-lighting  must  be  a  part  of  the  archi- 
tectural or  decorative  scheme.  In  large  interiors 
such  projections  may  be  large  enough  to  provide 
space  for  reflectors  but  in  the  smaller  room,  ingenu- 
ity must  be  exercised  to  make  such  a  device  of  small 
projection.  Reflectors  may  be  dispensed  with  and 
a  cavity  provided  in  the  wall.  This  may  be  backed 
with  metal  lath  and  plaster  and  the  clean  surface  of 
the  plaster  may  be  utilized  as  a  reflecting  surface. 
A  cove  for  concealed  lighting  is  shown  in  Fig.  6. 

Artificial  Skylights 

Artificial  windows  and  skylights  have  their 
applications  in  the  home,  and  a  number  of  these  have 
been  installed.  It  is  easy  to  make  such  a  window 
if  there  happens  to  be  a  window  which  is  useless  or 
undesirable  for  admitting  daylight.  The  window- 
sash  may  be  removed  and  placed  on  the  extreme 
exterior  of  the  frame  where  the  storm-sash  is  ordi- 
narily installed.  This  may  be  covered  on  the  inside 
by  means  of  cardboard,  composition-board,  asbestos- 
board,  or  any  other  suitable  material.  At  the  ex- 
treme interior  of  the  frame  a  lattice  or  decorative 
glazed  sash  may  be  installed.  If  the  former  is  used, 
an  artificial  vine  climbing  upward  from  a  flower-box 
may  be  entwined  in  the  lattice.  Lamps  may  be 
installed  as  shown  in  Fig.  7  and  a  charming  effect  is 
obtainable.  If  bluegreen  lamps  are  used,  moonlight 
is  simulated  with  satisfactory  results.  The  desired 
color  may  be  obtained  by  tinting  the  lamps,  by  using 
colored  glass  over  the  reflectors,  or  by  tinting  the 
background  which  covers  the  inner  side  of  the  ex- 
terior sash.  If  satisfactory  results  are  to  be  achieved 
by  coloring  the  background,  the  latter  must  be  con- 
fined to  it.  A  uniform  brightness  of  the  background 
may  be  obtained  by  shading  it  by  means  of  a  brush 
and  suitable  gray  coloring. 

A  small  alcove  or  vestibule  isolated  from  day- 
light may  be  provided  with  an  artificial  skylight,  or 
such  an  expedient  may  be  resorted  to  deliberately 


in  preference  to  ordinary  fixtures.  A  cove  may  be  1 
built  about  two  feet  from  the  ceiling  depending  upon 
the  height  available,  and  the  ceiling  may  be  curved 
as  shown  in  Fig.  6.  A  sub-daylight  of  glazed  sash 
or  merely  of  lattice  may  be  installed  as  indicated  by 
the  dotted  line  in  the  diagram.  In  a  vestibule  where 
the  height  will  not  permit  of  a  suspended  fixture 
owing  to  interference  from  a  door  when  it  is  opened, 
a  small  skylight  may  be  installed  flush  or  close  to  the 
ceiling.  Behind  this  a  white  box  or  reflector  can  be 
provided  with  suitable  lamps.  Such  devices  may  be 
placed  in  the  ceiling  above  a  window-seat  or  in  any 
appropriate  nook. 

In  one  large  residence  a  large  oval  of  diffused 
glass  made  of  leaded  panels  was  set  in  the  ceiling  of 
a  dining  room.  Above  this  panel  a  large  number  of 
lamps  were  installed  in  a  recess  specially  provided 
for  the  purpose.  In  this  particular  case,  red,  green, 
and  blue  lamps  are  used  in  three  circuits  respec- 
tively. These  were  controlled  by  means  of  separate 
I'heostats  set  in  the  wall  at  a  convenient  place.  By 
varying  the  intensities  of  the  three  circuits,  various 
tints  can  be  obtained. 

Light  for  Emphasis 

A  miniature  of  a  folding  screen  may  be  mounted 
upon  a  pedestal  to  surround  a  light-source  on  three 
sides,  the  open  side  being  the  one  nearest  the  wall. 
Such  a  fixture  will  vary  from  about  three  to  four 
feet  and  can  be  used  to  illuminate  a  painting  or  other 
important  object.  It  has  the  advantage  of  doing 
this  apparently  casually,  whereas  the  chief  objection 
to  fixtures  specially  mounted  for  illuminating  a 
painting  is  that  their  purpose  is  often  so  obvious 
as  to  be  obtrusive.  A  similar  lighting  effect  may  be 
obtained  by  means  of  a  lantern  on  a  pedestal,  the 
lantern  having  a  panel  with  clear  or  slightly  diffus- 
ing glass,  or  even  without  glass.  Such  fixtures  pro- 
vide a  novel  distribution  of  lighting  somewhat  simu- 
lating that  of  daylight  from  windows. 

The  foregoing  idea  may  be  modified  by  providing 
for  better  control  of  the  light,  even  to  the  extent  of 
using  small  reflectors  or  spot-lights.  If  such  devices 
can  be  concealed  they  may  be  used  to  'spot-light' 
important  or  interesting  objects.  A  mirror  may  be 
placed  in  a  proper  position  on  a  suspended  bowl  or  at 
the  top  of  a  portable  lamp,  so  that  a  beam  of  light 
is  reflected  to  a  picture  or  other  object.  Several 
mirrors  may  be  used  on  the  same  fixture  for  illum- 
inating several  objects. 

Useful  Practical  Devices 

Thei'e  are  many  special  devices  applicable  to  the 
home  which  have  a  utilitarian  purpose.  The  chief 
difficulty  encountered  is  to  find  these  devices  upon 
the  market.  Many  of  them  have  been  made  and  in- 
stalled according  to  specifications  in  the  particular 
case,  or  by  individuals  who  saw  their  advantages 
and  took  the  trouble  to  have  them  made.  A  descrip- 
tion of  a  few  of  these  may  suggest  solutions  to  other 
specific  problems. 

A  small  lamp  installed  in  the  proper  place  in  the 
modern  phonograph  for  illuminating  the  needle  while 
it  is  being  adjusted  is  a  convenience  which  after 
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using  becomes  a  necessity.  There  are  several  easy 
methods  of  installing  it.  A  small  lamp  of  standard 
voltage  and  candelabra  base  may  be  installed  in  a 
reflector  with  a  convenient  switch  for  controlling  it. 
In  fact,  the  switch  may  be  controlled  by  the  closing 
and  opening  of  the  lid  of  the  instrument.  The  bell- 
ringing  transformer  is  now  available  at  a  very  low 
cost.  This  may  be  concealed  in  the  case  of  the 
instrument  and  connected  with  a  miniature  lamp 
fastened  to  the  mechanism  and  illuminating  the 
needle.  In  fact,  the  lamps  and  reflectors  used  on  the 
instrument-boards  of  automobiles  can  be  adapted 
very  easily  to  this  pui'pose. 

As  a  matter  of  safety,  lighting  devices  are  used 
to  illuminate  steps  which  are  ordinarily  dangerous. 
Usually  a  small  fixture  containing  a  lamp  is  em- 
bedded in  the  structure,  flush  with  the  surface.  Such 
a  device  set  in  the  door-casing  outside  the  entrances 
of  the  house,  at  a  height  of  about  four  or  five  feet, 
is  a  safeguard  for  the  housewife.  By  controlling  it 
on  the  inside,  she  can  clearly  distinguish  the  face  of 
the  caller  when  desired.  These  would  be  useful  only 
when  a  fixture  is  not  available,  or  cannot  be  installed 
in  the  proper  location. 

Everyone  has  experienced  the  annoyance  of 
searching  for  a  house-number  at  night.  How  much 
satisfaction  it  would  be  to  have  house-numbers  illum- 
inated. To  operate  the  lantern  at  the  entrance  for 
several  hours  every  evening  is  unduly  costly,  and  in 
most  cases  would  not  adequately  illuminate  the 
numbei-.  It  is  easy  to  devise  a  small  metal  box  con- 
taining one  or  two  miniature  lamps  connected  to  the 
hell-ringing  transformer.  The  number  can  be  painted 
upon  a  diffusing  glass  and  protected  by  a  clear  glass 
which  forms  the  cover  of  the  box.  If  the  lamps  are 
operated  below  their  normal  voltage  the  amount  of 
electricity  they  will  consume  is  almost  negligible. 
Furthermore,  the  lamps  will  operate  for  years  before 
burning  out.  If  desired,  a  time-switch  can  be  pro- 
vided for  controlling  this  device. 

Those  who  become  interested  in  lighting  will  be 
surprised  to  learn  how  many  switches,  sockets,  and 
other  lighting  accessories  are  available  to  be  adapted 
to  the  needs  which  arise.  Simple  flashers  for  produc- 
ing lighting  eflfects  automatically  can  be  obtained. 
Sockets  in  which  a  dimming  device  is  incorporated 
are  available  for  night-lights  in  the  bathroom,  hall, 
or  sick-room.  If  it  is  desired  to  'turn  down'  a  pair 
of  candlesticks  or  two  other  lamps,  a  switch  can  be 
obtained  which  will  place  them  in  'series'  and  will 
also  make  it  possible  to  burn  them  at  their  normal 
brightness  in  'parallel'  when  desired.  'Pilot-lights' 
are  convenient  to  show  when  an  electric  flat-iron  or 
other  electrically  heated  device  is  in  operation.  Such 
conveniences  are  appearing  on  the  market.  Although 
lighting  is  inexpensive  because  of  the  few  hours 
during  which  it  is  in  use  each  day,  a  lamp  which 
burns  for  a  week  in  the  attic  will  add  materially  to 
the  lighting  bill.  For  example,  a  25-watt  lamp 
operating  for  a  week  will  cost  the  householder  from 
20  to  40  cents,  depending  on  the  rates.  Indicating 
switches  or  pilot-lights  in  convenient  places  might 
be  worth  while  as  indicators  of  lamps  and  other 
devices  burning  unnoticed. 
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WIRELESS  APPARATUS  FOR  THE 
ELECTRICAL  DEALER 

BY   LOUIS   ETSHOKIN 

(Wireless  telegraphy  is  rapidly  becoming  our  national 
indoor  sport,  and  for  this  reason  the  progressive  elec- 
trical dealer  will  make  his  shop  a  wireless  supply 
center.  The  wireless  boy  can  bring  a  remarkable  num- 
ber of  general  electrical  sales  to  the  dealer  he  knows 
and  likes.  And  for  this  reason  as  well  as  for  thei  pure 
merchandising  profit  which  can  be  made,  the  dealer 
will  find  it  well  worth  while  to  handle  ^vireless  appa- 
ratus.— The  Editor.) 


Wireless  telegraphy  was  stimulated  by  the  war, 
more  than  any  other  one  phase  of  electrical  develop- 
ment. Not  only  was  a  remarkable  advance  made  in 
the  science  itself,  but  interest  on  the  part  of  the  gen- 
eral public  was  greatly  increased.  Prior  to  1914 
most  people  knew  of  Marconi  and  were  familiar  with 
the  meaning  of  S.  0.  S.  Nevertheless  the  public  in 
general  was  not  vitally  interested  in  the  subject  of 
radio  and  very  few  electrical  schools  gave  wireless 
courses. 

Then  with  the  war  wireless  telegraphy  began  to 
attract  attention.  The  public  learned  that  there  had 
been  regular  ti-ans-oceanic  wireless  communication 
by  German  stations  as  well  as  by  Marconi  ones. 
Wireless  was  among  the  important  "winning  the 
war"  factors  and  for  this  reason  was  a  subject  of 
national  interest. 

Just  previous  to  this  time,  great  improvement 
had  been  made  in  wireless  reception  so  that  long  dis- 
tance messages  could  be  received  with  a  small  aerial. 
This  made  many  private  wireless  stations  possible 
and  in  a  short  time  there  arose  a  gi-eat  body  of  young 
radio  disciples  or  "fans,"  as  they  were  called.  When, 
with  the  war,  the  demand  for  operators  grew  from 
the  hundi'eds  into  the  tens  of  thousands,  the  ex- 
amateurs  formed  the  backbone  of  the  army  and  navy 
and  radio  signal  corps.  But  even  these  were  not 
enough  to  supply  the  demand.  The  rest  had  to  be 
trained.  The  Naval  Radio  School  at  Harvard,  alone, 
had  neai'ly  five  thousand  men. 

Present  Radio  Interest  — 

Now  with  the  close  of  the  war,  we  find  a  tremen- 
dous supply  of  trained  wireless  operators  in  every 
section  of  the  country.  Most  of  these  men  do  not 
want  to  get  out  of  the  wireless  game.  They  have 
found  it  too  fascinating  to  drop,  and  furthermore, 
their  younger  brothers  are  rapidly  acquiring  the 
wireless  fever.  There  used  to  be  a  few  wireless  en- 
thusiasts. Now  there  are  few  boys  who  are  not 
wireless  enthusiasts. 

The  electrical  dealer  can  test  this  out  by  asking 
the  boys  who  come  into  his  store  if  they  are  inter- 
ested in  wireless.  The  result  will  most  likely  be  sur- 
prising.   A  look  around  any  neighborhood  for  wire- 


909,508,000  people  live  in  the  countries  bordering 
the  Pacific  Ocean.  The  supplying  of  a  great  part 
of  their  needs  belongs  to  the  west«rn  seaboard  of 
North  America. 

HELP  THE  PACIFIC  COAST 

PUT  IT  OVER 
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less  antennse  confirms  the  statement  that  wireless  is 
America's  indoor  sport  as  baseball  is  her  outdoor 
sport.  Both  are  in  keeping  with  the  keenness  and 
intelligence  of  American  boys. 

Thei'e  is,  therefore,  an  ever  inci'easing  field  for 
the  electrical  dealer  in  handling  wireless  supplies. 
He  is  the  logical  salesman,  since  wireless  can  prop- 
erly be  classed  as  an  electrical  application. 

The  Wireless  Boy's  Influence  — 

Furthermore,  the  electrical  man  who  handles 
wireless  apparatus  will  gain  the  friendship  of  most 
of  the  boys  in  the  community.  And  these  have  the 
power  to  determine  a  great  many  general  electrical 
sales.  When  an  electric  percolator  or  vacuum  cleaner 
is  contemplated  by  some  member  of  the  family,  is 


not  Johnny,  the  electrical  expert,  referred  to  as  offi- 
cial advisor?  A  chap  who  hears  to  Honolulu  every 
day  is  generally  considered  an  authority  on  electrical 
appliances. 

And  so  the  wireless  youngster's  respect  is  well 
worth  having.  He  is  the  electrical  point  of  contact 
between  the  home  and  the  dealer.  In  a  few  years 
he  will  be  having  his  home  wired  and  will  be  buying 
appliances  for  himself.  The  wise  electrical  dealer 
will  get  him  used  to  coming  into  his  store. 

Then  there  is  a  good  profit  in  wireless  apparatus 
from  a  purely  merchandising  point  of  view.  It  is 
not  bulky.  A  small  show  case  will  hold  a  fairly  com- 
plete stock.  It  always  is  a  good  looking  display,  and 
featui'ed  in  a  window  it  is  a  good  advertisement, 
since  it  stamps  the  dealer  as  a  progressive  man. 


Electric  Heating 

BY  T.    D.   MacMULLEN 

(The  problems  of  electric  heating  have  been  the  subject  of  much  discussion  in  the  electrical 
industry,  both  from  the  power  company's  standpoint  and  from  the  standpoint  of  the  dealer  in 
electrical  heating  devices.  The  following  discussion  of  some  of  the  principles  involved  is  by 
the  secretary  and  sales  manager  of  the  Majestic  Electric  Development  Company. — The  Editor.) 


There  are  two  methods  of  heating  electrically, 
and  because  of  the  disadvantages  of  the  older  method 
the  newer  one  seems  to  be  the  subject  of  some  preju- 
dices in  some  quarters.  When  heat  is  figured  on  a 
wattage  basis  and  the  engineering  formula,  includ- 
ing cubic  dimensions,  degree  of  temperature  ob- 
tained, and  amount  of  current  consumed,  the  cost  of 
heating  runs  high,  unless  the  rate  be  a  very  low  one. 
When  current  is  merely  consumed  and  the  heat  given 
off  into  the  air,  electrical  heating  is  no  more  efficient 
than  coal,  gas,  or  steam.  Heat  is  developed  in  some 
heating  devices,  and  the  warmed  air  surrounding  the 
device  rises  to  the  upper  part  of  the  room,  and,  grad- 
ually working  downward,  expels  or  warms  the  cold 
air,  and  eventually  the  lower  space  is  heated.  The 
degree  to  which  it  is  heated  depends,  of  course,  on 
the  size  of  the  room,  the  wattage  used  and  the 
initial  temperature.  There  are  also  several  second- 
ary matters,  such  as  the  composition  of  the  walls, 
the  height  of  the  ceiling  as  related  to  the  other  di- 
mensions, the  amount  and  character  of  ventilation, 
the  exposure  of  the  room  (that  is,  whether  the  room 
faces  the  weather,  whether  it  is  located  at  the  top 
or  bottom  of  the  building,  whether  it  is  an  inside  or 
outside  room,  etc.),  the  number  of  occupants  of  the 
room,  and  many  other  factors. 

The  usual  method  of  figuring  has  been  a  very 
rough  one  necessarily,  but  it  has  been  assumed  that 
two  watts  per  cubic  foot  per  degi-ee  rise  in  tempera- 
ture would  warm  a  room  in  ordinary  conditions  to  a 
comfortable  degree.  It  can  readily  be  seen  that  this 
is  not  a  satisfactory  way  of  figuring,  but  it  applies 
in  a  general  way  and  estimates  of  heat  requirements 
are  vague  at  the  best,  because  of  all  the  conditions 
that  have  to  be  considered,  as  outlined  above. 

Heating  By  Reflectors 

About  six  years  ago  the  development  of  electric 
heat  on  the  principle  of  reflection  was  introduced. 
It  increases- the  efficiency  of  the  fuel  consumption  to 


an  enormous  extent,  and  permits  the  throwing  of 
heat  rays  to  any  part  of  the  room  without  the  neces- 
sity for  first,  or  ever,  heating  the  upper  part,  and 
without  the  necessity  for  making  any  allowance  for 
ventilation  or  the  other  usual  conditions  that  have 
to  be  overcome.  When  light  is  placed  in  front  of  a 
reflector  the  rays  can  be  thrown  many  miles.  When 
heat  is  used  in  a  similar  manner  the  amount  of  cur- 
rent ordinarily  used  in  a  room — 600  watts — can  be 
made  to  warm  an  entire  section  of  a  room  where 
people  may  be  grouped,  and  in  a  few  minutes  it  will 
warm  the  whole  room.  The  effect  of  this  method  of 
heating  is  not  to  warm  the  air  so  much  as  it  is  to 
warm  the  objects  against  which  the  heat  is  reflected, 
whether  people  in  the  room,  or  the  walls  or  floor. 
The  sun  does  not  warm  us  indirectly  by  warming  the 
air.  It  warms  us  with  its  direct  beams,  and  if  the 
direct  beams  are  shut  off  we  are  cool.  The  sun  also 
warmis  the  earth,  of  course,  and  by  radiation  or  re- 
flection from  the  earth  the  air  is  warmed  and  every- 
thing upon  its  face.  If  we  insist  on  figuring  electric 
heat  efficiency  under  the  forrnula  mentioned  hereto- 
fore, we  will  get  from  600  watts  the  amount  of  heat 
we  get  from  a  flat  iron,  and  it  would  take  just  as 
long  to  warm  a  room  as  it  now  takes  a  flat  iron  to 
warm  a  room.  Under  the  later  method  of  portable 
reflector  type  of  heaters,  we  get  immediate  heat 
wherever  we  want  it,  and  an  ordinary  sized  room  is 
warmed  in  a  few  minutes.  This  same  type  of  heat  is 
arranged  for  in  larger  wall  heaters  resembling  fire- 
places, made  in  several  sizes  and  in  wattages  rang- 
ing from  1200  to  3000.  A  1500  to  2000-watt  heater 
will  warm,  a  large  room  in  a  few  minutes.  A  3000- 
watt  heater  will  warm  a  large  hall  in  the  coldest 
climate. 

Economies  and  Comforts  of  Electric  Heating 

Electric  heat,  as  compared  with  any  other  type 
of  heat,  stands  out  as  favorably  as  the  electric  light 
compared  with  the  oil  lamp.    With  most  of  us  the 
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thought  of  warming  our  house  instantly  suggests 
labor  and  dirt,  and  a  heavy  atmosphere.  The  oil 
stove  entails  the  messy  filling  of  a  heater  from  a 
dirty  oil  can,  with  oil  on  the  floor  and  fui-niture  and 
a  heavy  smell  pervading  the  house  for  long  after- 
wards, and  the  lighting  of  the  stove  is  but  a  continu- 
ance in  another  form  of  these  objections.  If  a  win- 
dow is  opened  a  little  of  the  odor  passes  out,  but  so 
does  all  of  the  heat. 

Coal  and  wood  fires  are  pleasant  to  look  at,  and 
ever  desirable,  regardless  of  objections;  but  of  the 
great  mass  of  people,  how  many  do  not  look  at  a  fire 
in  a  grate  and  reflect  that  some  one  has  had  to  haul 
in  wood  and  coal,  and  that  some  one  will  have  to 
clean  out  ashes  and  sci'ub  the  mantel  and  dust  the 
furniture  the  next  day?  And  there  is  always  the 
uncertainty  of  the  coal  supply,  as  for  instance  during 
last  winter. 

Steam,  or  hot  water  heating,  is  out  of  the  reach 
of  most  people,  but  when  it  is  used  it  is  either  devel- 
oped from  an  uncertain  oil  or  coal  supply,  or  it  is 
brought  from  the  basement  furnace,  and  there  is  the 
coal  situation  all  over  again,  and  the  necessity  for 
night  and  day  attention.  Heat  from  these  radiators 
has  to  be  provided  for  hours  sometimes  before  it  is 
wanted,  and  who,  on  coming  in  late  in  the  evening, 
would  not  prefer  going  to  bed  without  heat  to  going 
into  the  cellar  to  stoke  a  furnace  and  then  wait  for 
the  heat  to  come? 

And  with  all  of  these  types  of  heat  there  is 
waste  on  every  side,  in  the  stove  or  furnace,  up  the 
flue  and  in  the  room,  and  through  ventilators.  Re- 
flected electric  heat  takes  but  a  turn  of  the  switch 
and  it  is  there  instantly. 

Gas  and  Electricity 

At  the  recent  Pasadena  Convention  there  was 
considerable  discussion  of  electrically  heated  fur- 
naces for  industrial  purposes,  and  some  emphasis 
was  laid  on  the  revenue  the  power  companies  were 
deriving  from  this  source.  The  writer  took  occasion 
to  bring  up  domestic  heating  in  this  connection.  The 
revenue  to  the  power  companies  is  not  always  a  con- 
sideration, as  during  the  power  shortages  additional 
loads  are  not  attractive.  Also,  it  is  too  often  the 
case  that  the  power-and-gas  company  is  too  anxious 
to  retain  its  rapidly  diminishing  gas  business  in  the 
realm  of  heating  and  exploits  the  gas  to  the  detri- 
ment of  electricity.  I  think  a  point  should  be  made 
of  this,  and  something  of  a  campaign  undertaken  to 
bring  the  gas-and-electric  companies  to  a  point  where 
they  will  consider  their  electric  business  on  its  own 
merits,  and  if  it  is  the  will  of  the  public  and  the 
destiny  of  the  gas  business  that  the  gas  business  be 
eliminated,  the  power  company  should  not  make  the 
electric  business  dance  to  its  tune.  Too  often,  even 
where  heating  rates  are  established  by  regulatory 
bodies,  the  power  companies  find  ways  of  refusing 
such  rates  to  the  public  by  claiming  no  facilities,  etc. 
This,  of  course,  applies  to  the  companies  who  are 
urging  their  gas  business  in  preference  to  electric, 
and  I  think  a  suggestion  that  heating  rates  be  made 
more  attractive  and  that  the  companies  reverse  their 
attitude  and  seek  heating  business,  would  mean  that 


in  a  few  years  this  great  problem  of  national  impor- 
tance would  be  solved. 

The  country  is  lighted  by  electricity,  the  fac- 
tories are  run  by  electricity,  railroad  lines  and  now 
ships  are  using  it,  and  with  heating  and  cooking  ac- 
complished electrically  we  shall  have  an  electrical 
nation.  It  is  sm'e  to  come  and  no  one  in  the  industry 
should  obstruct  it,  but  rather  publicly  and  privately 
hasten  it. 


Western  Ideas. 


YOUR  NEW  HOME  is  your  best  publicity  fea- 
ture. An  effective  sign  over  the  doors  even  weeks 
before  they  open  will  acquaint  the  public  with  your 
new  situation  and  ai-ouse  curiosity  as  to  the  appear- 
ance of  the  new  shop. 


The    Western    Gas    and    Electric    Appliance    Company    of    California    took 
advantage  of  moving  time  by  advertising  their  new  home  well  in  advance. 


MERRY  CHRISTMAS  is  the  one  time  you  have 
a  chance  to  play  with  the  company's  kiddies.  Any 
employe  will  appreciate  a  good  time  for  the  kiddies 
more  than  any  other  courtesy  the  company  could 
extend. 


This  is  a  picture  of  the  1919  Christmas  party  given  to  the  younger  mem- 
bers of  the  British  Columbia  Electric  Railway  Company,  Vancouver,   B.   C, 


$.597,149,796  in  foreign  commerce  passed  through 
the  Port  of  Seattle  in  1918.  Seattle,  through  her 
remarkable  port  facilities,  is  helping  to  build  up 
West  Coast  trade  with  the  Orient. 
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Pamphlets  and  Clippings  in  a  Business  Library 

BY    VIRGINIA    FAIRFAX 

(What  do  you  want  to  know?  Business  and  scientific  information  that  it  Would  take  you 
years  to  discover  for  yourself  can  be  had  for  the  asking  if  you  know  Where  and  how  to  ask. 
In  the  second  of  a  series  of  articles  the  librarian  of  the  Carnation  Milk  Products  Company, 
Chicago,  discusses  governmental  and  other  publications  for  commercial  and  technical  men. 
Permission  to  reprint  from  this  series  must  be  obtained  in  writing  from  the  Journal  of  Elec- 
tricity.—The  Editor.) 


THE  SOURCES  AND  SELECTION  OF 
MATERIAL  —  PART  I. 

Every  progressive  business  organization  aims 
not  only  to  avoid  hasty  judgments  but  also  to  expand 
and  develop  its  business  on  a  permanent  basis, 
explore  new  commercial  avenues  and  detect  the 
course  of  competition.  In  order  to  accomplish  this 
end,  a  systematic  collection  of  accurate  business  facts 
must  be  made  and  intelligently  used. 

Periodicals  and  National  Commercial 
Organizations 

Every  business  man  should  keep  himself  in- 
formed and  up  to  date  on  matters  that  pertain  to 
his  special  business  interests  by  reading  his  local 
newspapers,  possibly  one  or  more  out  of  town  finan- 
cial and  commercial  papers,  and  by  reading  the  peri- 
odicals of  his  specific  trade,  business,  or  profession. 
The  engineer,  be  he  civil,  electrical  or  mechanical, 
receives  the  various  periodicals  that  pertain  to  his 
special  calling ;  the  lumber  man,  the  oil  man,  the  coal 
man,  the  export  man,  the  banker,  each  have  their 
special  journals  as  do  all  other  lines  of  business. 

In  addition  to  the  newspapers,  financial,  trade 
and  technical  periodicals,  the  clipping  and  filing  of 
which  will  be  discussed  in  a  later  article,  each  of 
these  special  classes  of  business  men  receives  from 
the  technical,  trade  or  commercial  organizations  to 
which  they  belong,  bulletins,  monographs  and  re- 
prints written  by  authorities,  and  containing  the 
last  word  on  processes,  surveys,  investigations,  laws, 
results  reached  in  the  thousand  activities  of  the 
world's  work,  and  without  which  sources  of  informa- 
tion the  workers  of  today  could  not  keep  sufficiently 
informed. 

For  example,  the  electrical  engineer  in  business 
reads,  or  his  librarian  reads  for  him,  some,  if  not  all, 
of  the  following  periodicals:  the  Electrical  World, 
the  Journal  of  Electricity,  the  Electric  Journal, 
the  General  Electric  Review,  the  Electric  Railway 
Journal,  and  the  journal  of  his  technical  society,  the 
American  Institute  of  Electrical  Engineers.  From 
the  national  commercial  association  of  his  industry, 
the  National  Electric  Light  Association,  he  receives 
a  monthly  bulletin  containing  up-to-date  facts  and 
figures  on  the  electrical  industry.  He  may  also  avail 
himself  of  the  small  periodical  entitled  "Rate  Re- 
search," published  weekly  by  the  National  Electric 
Light  Association,  which  gives  all  the  latest  commis- 
sion decisions  with  extracts  from  articles  on  subjects 
which  bear  upon  electrical  rates.  The  National  Elec- 
tric Light  Association  also  issues  for  his  benefit  the 
"N.  E.  L.  A.  Rate  Book,"  with  three  quarterly  sup- 
plements, which  gives  him  electric  light  and  power 


rates  in  force  in  all  cities  of  25,000  population  or 
over.  He  also  receives  in  pamphlet  form  from  this 
association  the  important  papers  and  reports  of  com- 
mittees which  are  presented  at  the  annual  meetings 
of  the  Association  and  which  later  appear  in  bound 
volumes.  All  other  special  classes  of  business  men 
are  aided  in  their  special  industries  by  their  period- 
icals and  commercial  associations  just  as  the  elec- 
trical man  is  aided  in  his  particular  industry. 

A  fairly  complete  list  of  "Commercial  and  Indus- 
trial Organizations  of  the  United  States"  with  data 
about  each  organization,  including  the  address  of  the 
secretary,  revised  to  November  1,  1919,  has  been 
issued  by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce (Miscellaneous  Series  No.  99).  It  may  be 
purchased  from  the  Superintendent  of  Documents, 
Washington,  D.  C,  for  15  cents,  or  may  be  obtained 
from  the  local  office  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  established  in  some  of  the 
larger  cities  of  the  United  States. 

References  to  some  of  the  most  valuable  ma- 
terial to  be  obtained  for  the  information  files  is  scat- 
tered here  and  there  in  the  text  of  periodicals.  Lists 
of  pamphlets  under  such  headings  as  "New  Trade 
Publications"  and  lists  of  advertisers  and  classified 
lists  found  among  the  advertising  pages  should  not 
be  neglected  as  possible  sources  of  value.  It  is 
essential  in  a  business  house  that  the  information 
files  be  administered  by  a  trained  librarian  who 
knows  how  and  where  to  look  for  material  of  inter- 
est, and  who  watches  for  announcements  of  new 
publications  when  reading  periodicals  and  news- 
papers in  search  of  business  facts. 

Pamphlets  Issued  by  Banks 

Many  of  the  banks  of  the  United  States  issue 
regularly  very  valuable  bulletins  containing  trade 
and  financial  information,  and  are  most  generous  in 
sending  their  publications  gratis  to  business  houses 
requesting  them.  Some  of  these  banks  are  the  fol- 
lowing: 

The  National  City  Bank  of  New  York 

The  National  Bank  of  Commerce  in  New  York  . 

The  Irving  National  Bank,  New  York 

The  Guaranty  Trust  Company  of  New  York 

The  National  Shawmut  Bank  of  Boston 

The  National  Bank  of  San  Francisco 

Most  of  these  banks  print  a  list  of  their  publi- 
cations which  they  will  send  to  business  houses  from 
which  a  selection  may  be  made.  Other  banks,  such 
as  the  Continental  and  Commercial  Banks,  Chicago, 
print  their  publications  only  occasionally  and  these 
will  be  noted  in  reading  the  newspapers  and  peri- 
odicals. 
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Chambers  of  Commerce  at  Home  and  Abroad 

The  Chambers  of  Commerce  in  various  cities  of 
the  United  States,  organized  to  promote  commerce 
and  advertise  their  communities,  are  excellent 
sources  of  information.  Foremost  among  these  is 
the  Chamber  of  Commerce  of  the  United  States  at 
Washington,  D.  C,  which  has  an  exceptionally  fine 
information  bureau. 

Any  business  organization  interested  in  foreign 
trade  will  find  valuable  sources  of  information  in  the 
American  Chambers  of  Commerce  established  in  for- 
eign countries,  a  list  of  which  with  addi'esses  can  be 
had  from  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, Washington,  D.  C,  or  from  the  branch  offices 
of  that  bureau  in  various  cities  of  the  United  States. 
These  Chambers  of  Commerce  will  furnish  data 
pertaining  to  their  foreign  localities. 

There  are  also  foreign  Chambers  of  Commerce 
or  Associations  -with  offices  in  the  United  States, 
such  as,  The  Argentine-American  Chamber  of  Com- 
merce, the  Chinese  Chamber  of  Commerce,  the 
American-Asiatic  Association,  the  French  Chamber 
of  Commerce,  and  many  others,  which  are  prepared 
to  furnish  trade  information  of  their  respective 
countries.  A  list  of  the  foreign  Chambers  of  Com- 
merce established  in  this  country  may  be  obtained, 
with  their  addi'esses,  from  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

The  International  Chamber  of  Commerce, 
formed  in  Paris  in  June,  1920,  plans  a  complete  and 
reliable  information  and  statistical  bureau  for  inter- 
national trade  available  for  all  interests  and  coun- 
tx'ies. 
Pamphlets  From  the  United  States  Government 

The  departments  of  the  United  States  Govern- 
ment operating  through  their  various  specialized 
bureaus  publish  in  pamphlet  form  or  mimeograph 
sheets,  information  that  every  business  man  should 
obtain  and  use.  To  become  familiar  with  this  large 
amount  of  pamphlet  material  which  has  been  issued 
and  is  constantly  being  issued  is  not  an  easy  task, 
and  to  select  the  pamphlets  applying  to  a  particular 
business,  requires  a  large  knowledge  of  Government 
resources,  which  the  trained  librarian  can  supply  to 
the  business  house. 

The  best  method  of  keeping  posted  on  what  the 
Government  is  publishing  is  to  obtain  the  printed 
catalogs  of  publications  that  have  been  issued  by 
the  various  departments  and  bureaus,  and  supple- 
ment these  by  subscribing  to  the  "Monthly  Catalog 
of  Government  Documents"  obtainable  from  the 
Superintendent  of  Documents,  Washington,  D.  C, 
price  50  cents  per  year,  which  records  all  pamphlets 
issued  each  month  by  all  depai-tments  and  commis- 
sions of  the  Federal  Government. 

The  following  is  a  select  list  of  the  printed 
catalogs  of  the  pamphlet  material  issued  by  the  vari- 
ous departments  and  bureaus  of  the  Government 
which  are  especially  useful  in  business,  and  which 
will  guide  in  selecting  pamphlets  and  tell  which  ones 
are  free  for  the  asking  and  which  ones  must  be 
paid  for. 


U.  S.  Department  of  Commerce 

This  department  issues  a  yearly  list  of  publica- 
tions with  a  monthly  list  of  additions.  It  maintains 
a  mailing  list  of  people  who  ask  to  have  this  catalog 
and  the  monthly  additions  sent  to  them.  This  list 
of  the  Depai'tment  of  Coinmerce  contains  the  pub- 
lications of  its  bureaus,  three  of  which  are  of  special 
interest  to  business,  namely,  the  Bureau  of  the  Cen- 
sus, the  Bui'eau  of  Foreign  and  Domestic  Commerce 
and  the  Bureau  of  Standards.  Each  of  these  bureaus 
issues  a  separate  list  of  its  own  publications  which 
may  be  procured  from  the  bureau  if  desired.  The 
catalogs  of  the  Bureau  of  Standards  and  the  Bureau 
of  the  Census  give  very  full  annotated  descriptions 
of  the  contents  of  their  pamphlets,  which  are  not 
given  in  the  list  issued  by  the  Department  of  Com- 
merce. They  also  record  publications  out  of  print, 
but  that  may  be  seen  at  the  Public  Library,  and  aim 
to  be  a  complete  catalog  of  everything  that  has  ever 
been  issued  by  that  particular  bureau.  They  do  not, 
however,  issue  current  lists  of  new  publications,  so 
that  the  monthly  supplements  issued  by  the  Depart- 
ment of  Commerce  covering  their  publications  is  of 
value.  The  "Monthly  Catalog  of  Government  Docu- 
ments" also  covers  their  current  publications. 

Emphasis  should  be  placed  upon  the  value  to 
business  men  of  the  publications  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  and  the  Bureau  of 
the  Census.  The  Bureau  of  Foreign  and  Domestic 
Commerce  is  an  indispensable  source  of  information 
for  firms  engaged  in  foreign  trade,  and  it  is  also 
prepared  to  give  data  of  value  to  those  engaged  only 
in  domestic  commerce.  It  issues  "Daily  Commerce 
Reports,"  a  valuable  pamphlet  that  contains  impor- 
tant financial,  commercial  and  industrial  news  and 
statistics  gathered  from  all  parts  of  the  world  by 
the  American  Consular  officers  and  Commercial 
Agents  of  the  Government.  Its  price  is  $2.50  per 
year  from  the  Superintendent  of  Documents.  This 
bureau  not  only  furnishes  printed  pamphlets  but  also 
issues  advance  trade  information  on  mimeographed 
sheets.  From  it  also  may  be  had  lists  of  importers 
in  foreign  countries  of  various  American  products 
and  manufacture. 

The  Bureau  of  the  Census  furnishes  for  busi- 
ness use,  statistics  not  only  of  population  but  also 
of  manufactures  and  special  industries,  and  agi'icul- 
ture  in  general.  Statistics  of  cotton  production  and 
consumption  are  issued  frequently  during  each  gin- 
ning season,  and  statistics  of  tobacco  production  are 
issued  quarterly.  It  compiles,  every  five  years,  re- 
ports on  electric  railways,  electric  light  and  power 
stations,  telephones  and  telegi-aph  business.    An  ex- 


825,000,000  more  agricultural  products  than  min- 
ing products  were  produced  in  Montana  in  1918. 
The  great  wealth  of  the  state  in  its  farm  lands  is 
being  made  available  through  its  irrigation  plans, 
including  electrical  pumping. 
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amination  of  its  catalog  of  publications  will  show 
many  other  important  statistics  which  the  business 
man  may  use  with  great  profit. 

U.  S.  Geological  Survey 
This  department  issues  a  yearly  list  of  publica- 
tions -with  a  monthly  list  of  additions,  sent  free  on 
request.  Among  its  wide  range  of  pamphlets  of 
interest  to  business  men  should  be  noted  particularly 
its  statistics  on  mineral  production  and  petroleum 
and  natural  gas  resources  of  the  United  States.  The 
petroleum  statistics  are  issued  each  month  on  mimeo- 
graphed sheets,  and  the  Survey  also  issues  monthly 
statistics  on  "Production  of  Electric  Power  and  Con- 
sumption of  Fuel  by  Public  Utility  Power  Plants  in 
the  United  States."  This  department  of  the  govern- 
ment is  also  strong  in  information  dealing  with  water 
power  resources. 

U.  S.  Bureau  of  Labor 

This  bureau  issues  a  catalog  of  publications 
semi-annually  but  does  not  issue  any  monthly  list 
of  additions.  These  will  be  found,  however,  in  the 
"Monthly  Catalog  of  Government  Documents"  which 
has  previously  been  mentioned,  and  also  in  its  excel- 
lent monthly  periodical  entitled  "Monthly  Labor  Re- 
view," price  $1.50  per  year  from  the  Superintendent 
of  Documents.  This  Review,  in  addition  to  articles 
and  statistics  on  industrial  conditions  in  different 
parts  of  the  world,  contains,  as  an  appendix,  a  list  of 
references  to  pamphlets  and  books  on  labor  questions 
published  in  the  United  States  and  foreign  countries. 
The  pamphlets  and  reports  issued  by  this  bureau 
cover  conditions  of  labor  in  industry,  such  as  hours, 
wages,  employers'  liability,  also  cost  of  living,  whole- 
sale prices  of  commodities,  labor  laws,  etc. 

U.  S.  Bureau  of  Mines 

This  bureau  issues  quarterly  a  new  edition  of 
its  catalog,  each  issue  bringing  the  complete  list  up 
to  date.  It  also  issues  a  monthly  list  of  publications 
on  a  postal  card  which  is  sent  free  on  request. 
Pamphlets  issued  by  this  bureau  cover  not  only  what 
is  implied  in  the  name  of  the  bureau  but  they  also 
cover  the  utilization  of  all  mineral  resources,  such  as 
coal,  fuel  oil,  natural  gas,  etc.  They  are  valuable 
to  every  business  man  who  is  concerned  with  the 
problems  of  burning  coal  and  fuel  oil,  using  or  selling 
natural  gas,  or  engaging  in  the  petroleum  industry. 

U.  S.  Department  of  Agriculture 

This  department  does  not  issue  a  complete  list 
of  its  publications  but  it  does  issue  a  monthly  list 
of  publications  covering  the  pamphlets  issued  by  all 
its  bureaus.  But  there  may  be  had  from  the  Super- 
intendent of  Documents,  free  of  charge,  some  "Price 
Lists"  on  special  subjects  which  have  been  treated  in 
pamphlets  issued  by  the  various  bureaus  of  the 
Department  of  Agriculture.  These  Price  Lists  are 
really  lists  of  bulletins  arranged  by  subject  and  giv- 
ing the  price  of  each.  For  example,  there  are  Price 
Lists  on  Farm  Management,  Weather,  Foods  and 
Cooking,  Forestry,  Animal  Industry,  Soils  and  Fer- 
tilizers, etc.  The  publications  of  the  bureaus  of  the 
Department  of  Agi'iculture  are  useful  to  farmers, 
packing  plants,  dairy  industries,  lumber_  men,  dealers 


in  seeds  and  many  other  special  lines  of  business. 
The  statistics  and  other  pamphlets  issued  by  the 
Bureau  of  Markets  of  the  Department  of  Agriculture 
are  also  very  useful. 

Last  August  (1920)  there  was  created  by  the 
Department  of  Agriculture  a  new  office  in  the  Bu- 
reau of  Chemistry,  called  the  Office  of  Development 
Work.  The  staff  of  the  new  service  is  made  up  of 
engineers  who  will  translate  the  valuable  discoveries 
of  the  chemists  concerning  the  utilization  of  manu- 
facturing waste,  or  a  new  dye,  or  glue,  or  preserva- 
tive, etc.,  into  terms  that  can  be  understood  by  the 
manufacturer  and  investor. 

It  is  not  possible  in  the  space  allotted  to  this 
article  to  discuss  further  the  value  of  government 
pamphlets  to  business  men,  but  enough  has  been 
said  to  emphasize  the  fact  that  pamphlets  issued  by 
the  government  are  invaluable  sources  of  business 
information. 

Should  any  business  man  desire  to  acquaint  him- 
self fully  with  the  duties  of  the  various  departments 
of  the  government  and  the  scope  of  their  publica- 
tions, reference  should  be  made  to  "Swanton's  Guide 
to  United  States  Publications,"  which  has  been  is- 
sued as  Bulletin  No.  2,  1918,  of  the  Bureau  of  Edu- 
cation, and  may  be  bought  from  the  Superintendent 
of  Documents  for  20  cents.  The  Superintendent  of 
Documents  also  issues  free  of  charge  besides  those 
mentioned  in  connection  with  the  Department  of 
Agriculture,  a  large  number  of  "Price  Lists"  on 
various  subjects  that  have  been  treated  in  the  pam- 
phlets issued  by  the  different  departments  of  the 
government.  For  example,  Price  List  25,  Transpor- 
tation, lists  pamphlets,  reports  of  commissions,  re- 
prints, relating  to  railroads  and  shipping  problems, 
postal  service,  telegi'aphs,  telephones,  government 
ownership  and  control,  that  are  for  sale  by  the 
Superintendent  of  Documents. 


THE  TELEPHONE  IN  SOUTH  AMERICA 

A  survey  of  the  telephone  and  telegraph  systems 
of  all  the  countries  south  of  the  Rio  Grande  has  just 
been  completed  by  the  American  Telephone  and  Tele- 
graph Company  with  the  aid  of  the  various  govern- 
ments. This  shows  that  only  one  telephone  for  about 
300  population  is  found  in  the  whole  area,  as  com- 
pared with  34  for  every  800  population  in  the  United 
States.  Argentine  leads  with  105,205  telephones,  or 
nearly  a  third  of  the  total.  The  other  countries 
having  more  than  10,000  telephones  are  Brazil,  Mex- 
ico, Cuba,  Chile  and  Uruguay.  It  is  evident  that 
there  is  opportunity  for  much  development  in  South 
America  before  the  telephone  is  made  the  universal 
means  of  communication  that  it  is  in  the  United  m 
means  of  development  that  it  is  in  the  United  States. 

Of  the  total  telephone  and  telegraph  earnings  in 
1918  in  the  Latin  countries,  the  telephones  brought 
in  only  43.3  per  cent  of  the  total  and  the  telegraphs 
56.5  per  cent.  In  the  United  States  this  situation  is 
strikingly  reversed  —  80.8  per  cent  from  the  tele- 
phones and  19.2  per  cent  from  telegraphs.  The  total 
telegraph  wire  mileage  is  438,938  there  and  1,900,000 
here. 
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Problem  Course  in  Electricity 


BY  H.   H.   BLISS 


(Do  you  understand  your  motor?  the  relation  of  its  construction  to  its  capacity?  The  prin- 
ciples of  magnets  are  described  in  the  following  article,  the  eighth  of  the  series  on  practical 
electricity,  which  shows  how  to  perform  the  simpler  calculations  %vith  flux,  losses  and  ampere 
turns.   The  author  is  on  the  staff  of  the  Riverside  Junior  College  at  Riverside,  Cal. The  Editor.) 


MAGNETISM 
Theoiy  of  Magnetism. — When  a  bar  of  iron  or 
steel  becomes  a  magnet  it  is  supposed  that  the  tiny 
particles  of  which  it  is  composed  are  more  or  less 
aligned  to  point  in  one  general  direction.  When  the 
bar  is  demagnetized  the  "molecules,"  as  the  pai'ticles 
are  called,  are  released  and  point  in  all  ways;  and 
if  it  is  remagnetized  so  that  the  poles  are  reversed, 
they  are  aligned    again,    pointing    in  the  opposite 


Figure  A.     Diagram  showing  how  the  polarity  of  a  magnet  depends  upon 
how  the  current  goes  around  and  not  how  it  goes  along  the  magnet. 

direction.  In  soft  steel  and  iron  they  turn  easily, 
so  that  such  metals  are  readily  magnetized  and  de- 
magnetized. In  hard  steel  the  molecules  turn  with 
difficulty.  Hence  a  magnet  of  hard  metal  cannot  be 
made  so  strong  as  one  of  soft  metal;  but  since  it 
keeps  its  magnetism  well,  hard  metal  is  used  for 
permanent  magnets.  In  many  electrical  machines, 
including  motors,  generators,  and  transformers,  some 
parts  are  magnetized,  demagnetized,  and  remagnet- 
ized in  the  reverse  direction  many  times  a  second. 
This  requires  the  expenditure  of  energy  in  turning 
the  molecules ;  the  wasted  energy  is  called  the  "hys- 
teresis loss." 

Any  piece  of  iron  or  steel  in  the  neighborhood 
of  a  magnet  is  affected  by  the  "magnetic  iiux"  or 
"lines  of  force,"  becoming  itself  a  magnet.  The 
point  at  which  the  flux  enters  any  magnet,  tem- 
porary or  permanent,  is  called  its  "south  pole,"  since 
this  end  points  southward  if  the  magnet  is  suspended 
free  to  turn.  The  flux  is  considered  as  passing 
through  the  metal  of  the  magnet,  issuing  from  the 
"north  pole,"  and  making  a  complete  closed  circuit 
through  the  air  or  other  materials  on  the  way  to  the 
south  pole. 

Electro-Magnets. — A  coil  of  wire  with  an  iron 
core  forms  an  "electro-magnet."  Before  current 
flows  the  iron  shows  no  evidence  of  magnetism — it 
will  not  pick  up  pieces  of  iron  or  repel  a  compass 
needle.  But  when  a  current  of  electricity  is  made  to 
flow  through  the  coil,  around  the  iron,  the  iron  acts 
in  all  ways  like  a  magnet.  Note  that  the  current 
does  not  flow  through  the  iron ;  the  core  is  generally 
insulated  from  the  wire. 

As  soon  as  the  current  is  stopped,  the  iron  is 
found  t»  lose  practically  all  its  magnetism.    For  lift- 


ing bars  or  irregular  masses  of  steel,  for  separating 
ii'on  particles  from  mixtures  such  as  ores,  for  attract- 
ing and  releasing  the  vibrating  arms  of  telegraph 
sounders,  buzzers,  and  electric  bells,  the  ability  to  let 
go  is  as  valuable  as  the  ability  to  pull.  Electro- 
magnets are  often  operated  from  a  distance,  as  in  the 
control  of  lamps  and  elevator  motors  and  in  sig- 
naling. 

Furthermore,  electro-magnets  can  be  made  much 
stronger  than  permanent  magnets  of  the  same  size 
and  weight,  and  their  strength  can  be  varied  at  will. 
Hence  they  are  used  in  nearly  all  generators  and 
motors,  as  we  shall  find  in  future  lessons. 

With  an  electro-magnet  the  flux  or  number  of 
force  lines  depends  upon  the  number  of  "ampere- 
turns"  in  its  coil — the  number  of  "ampere-turns"  is 
the  product  of  the  number  of  amperes  times  the 
number  of  turns  of  wire  around  the  magnet.  By 
increasing  the  current  the  flux  can  be  made  as  great 
as  desired  up  to  the  limit  of  "saturation."  (When 
the  flux  in  steel    or    WTOught    iron    reaches    about 


Figure  B.  Diagram  drawn  to  illustrate  the  question.  How  many  lines  of 
force  will  thread  this  doughnut-shaped  coil  if  the  cross  section  area  is 
2   sq.   inches  and  the  length   is  8  in.  ? 

120,000  lines  per  sq.  in.  of  cross  section,  the  material 
seems  to  be  saturated,  so  that  increasing  the  ampere- 
turns  raises  the  magnetization  very  little.  The  satu- 
ration limit  for  cast  iron  is  much  lower — about 
50,000  hnes  per  sq.  in.) 

Fig.  A  shows  two  simple,  bar  type,  electro- 
magnets to  illustrate  the  rule  for  determining  "polar- 
ity." "Grasp  the  magnet  with  the  right  hand, 
fingers  pointing  around  it  in  the  same  direction  that 
the  current  flows,  and  the  thumb  will  point  to  the 
north  pole."  As  shown  in  the  sketch,  the  current 
may  enter  the  coil  at  either  the  N  or  the  S  pole. 

Heating  of  Electro-Magnets. — Just  as  in  every 
other  conductor  carrying  current,  the  coil  of  an 
electro-magnet  is  the  seat  of  an  energy  loss,  where 
electric  energy  is  converted  into  heat.  It  is  evident 
that  this  heat  must  in  some  manner  be  removed 
from  the  coil,  or  else  in  continuous  operation  the 
temperature  would  rise  to  such  a  point  as  to  injure 
the  insulation. 
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In  many  cases  the  heat  is  largely  radiated  from 
the  surface  of  the  coil,  but  magnets  in  generators 
and  motors  are  exposed  to  drafts  of  air  which  carry 
away  much  of  the  heat  by  conduction.  That  which  is 
generated  in  the  interior  of  the  coil  has  to  reach  the 
surface  by  conduction  through  the  metal  and  insu- 
lating materials,  and  hence  the  inner  turns  are 
always  warmer  than  the  outer  ones.  Coils  for  this 
reason  are  rarely  made  over  two  inches  deep  if 
intended  for  continuous  operation. 

A  rise  of  72°  Fahr.  above  the  room  temperature 
is  about  as  high  as  is  safe  for  the  external  surface 
of  a  coil.  The  highest  temperature  in  the  interior 
is  then  about  54°  above  the  surface  temperature,  or 
126°  Fahr.  above  the  room.  It  is  found  that  in  order 
not  to  exceed  these  figures  the  power  loss  in  the  coil 
should  not  be  over  .5  watt  per  sq.  in.  of  cylindi'ical 
surface.  (The  area  at  the  ends  of  the  coils  is  con- 
sidered zero  as  far  as  heat  radiation  is  concerned; 
the  .5  watt  is  in  reality  partly  dissipated  from  the 
ends,  but  the  calculation  is  simpler  if  it  is  all  cred- 
ited to  the  cylindrical  surface.)  For  field  magnets 
of  a  dynamo  machine  the  fanning  cools  the  surfaces 
so  that  values  up  to  1  watt  per  sq.  in.  can  be  used 
for  short  coils  in  certain  cases.  The  figures  in  this 
paragraph  apply  to  coils  about  two  inches  thick, 
impregnated  with  insulating  compound. 

What  is  the  highest  voltage  which  can  safely  be 
applied  continuously  to  a  stationary  coil  of  1.8  ohms 
resistance,  2  in.  thick,  8  in.  long,  and  7  in.  external 
diameter?  The  periphery  =  3.14  X  '''  =  22  in. ;  the 
external  area  ^  8  X  22  =  176  sq.  in.  Hence  the 
allowable  loss  =  176  X  -5  ^  88  watts.  Amperes  X 
amperes  X  ohms  =  88;  amperes  X  amperes  = 
88/1.8  =  49,  and  amperes  =  7.  Hence  safe  pres- 
sure =  7X1-8  =  12.6  volts. 

Calculating  Ampere-Turns.  —  For  lifting-mag- 
nets, for  the  poles  of  generators  and  motors,  for 
transformers  and  other  electrical  apparatus,  it  is 
necessary  to  produce  definite  quantities  of  magnetic 
flux,  definite  numbers  of  magnetic  force  lines.  While 
the  definition  of  the  exact  meaning  of  one  "line  of 
force"  must  be  postponed  for  later  discussion  under 
"Electric  Generators,"  it  is  possible  here  to  outline 
the  relations  between  the  total  flux  and  the  ampere- 
turns  surrounding  the  magnet. 

Consider  the  cast  of  a  doughnut-shaped  ring 
made  by  bending  a  long  coil  around  until  the  ends 
meet  (Fig.  B).  Current  in  the  coil  causes  lines  of 
force  to  be  set  up  in  the  ring-like  tunnel  (which  we 
will  assume  has  no  iron  core),  and  the  number  will 
be  proportional  to  the  ampere-turns.  The  larger  the 
cross  section  area  (other  things  being  equal),  the 
greater  the  flux;  the  longer  the  lines,  the  more 
ampere-turns  will  be  necessary  to  produce  a  given 
flux.  Experiment  as  well  as  theory  shows  the  truth 
of  the  following  relation: 

"Flux  X  length  =  3.2  X  ampere-turns  X  area" 
where  the  length  is  in  inches  and  the  section  area  in 
sq.  in. 

By  simple  mathematical  processes,  similar  to 
those  used  in  transposing  Ohm's  Law  and  other  elec- 
trical formulas,  we    may    change    this    expression 


around  to  find  any  one  of  the  factors  when  the  rest 
are  known.  For  example,  if  the  flux  =  600  lines, 
length  of  average  line  =  20  in.,  cross  section  of  path 
=  4  sq.  in.,  the  ampere-turns  are  found  as  equal  to 
flux  X  length/ (3.2  X  area)  =  600  X  20/(3.2  X  4) 
=  940.  To  get  any  term  standing  alone,  divide  its 
companions  into  the  other  side  of  the  equation. 

iSolutions  of  Transformation  Problems 

78.  Ft.  lbs.  per  minute  =  8300  X  660  =  5,480,000. 
Divide  by  60  and  550  and  find  hp.  output  =  166.  Input  to 
pump  =  250  X  .92  =  230.    Efficiency  =  166/230  =  72%. 

79.  Line  loss  =  300  watts.  Amperes  X  amperes  X  3 
=  300;  hence  amperes  X  amperes  =  100,  and  amperes  ^=  10. 

80.  2,300,000/2,545  =  904  hp.  hours  in  20  hours; 
904/20  =  45.2  hp.,  average  input;    45.2  X  .32  =  14.5  hp. 

81.  Input  =  100/.90  =  111  hp.  =  83  kw.  83  X  8  = 
664  kw-hr.     1460/664  =  2.2  cents  per  kw-hr. 

82.  880  watts  give  .88  kw-hr.  in  an  hour.  .88  X  3412 
—  3000  B.t.u.  per  hour.  3000/4  =  750  B.t.u.  into  8  lbs.  of 
water,  or  94  B.t.u.  per  lb.  Since  one  B.t.u.  raises  one  lb.  1°, 
the  rise  of  temperature  =  94°.     60  +  94  =  154°  F. 

83.  Loss  =  SO  kw-hr.  per  hour  =  102,360  B.t.u.  One 
gallon  raised  40°  takes  8.3  X  40  =  332  B.t.u.;  102,360/332  = 
308  gallons  per  hour. 

84.  Since  hp.  =  pull  X  speed/550,  pull  =  35  X  550/3.5 
=  5500  lbs.     Weight  =  5500/.70  =  7850  lbs. 

85.  450/5  =  90  kw-hr.   of  energy  supplied  to  motor. 
90   X   .6  =  54  kw-hr.,  output    of    motor;   54   X   2,650,000 
143,000,000  ft.  lbs.  of  work  done. 

86.  100  watt-hours  or  .1  kw-hr.  =  .1    X   3412  =  341 
B.t.u.    As  there  are  384  cu.  ft.  of  air,  each  gets  341/384 
.89  B.t.u.    Then  .89  /.Q2  =  44.5°  rise.    50°  -f-  44.5°  =  94.5°. 

Magnet   Problems 

87.  A  horseshoe-shaped  electro-magnet  has  350  turns  ' 
on  each  leg.  The  average  resistance  per  turn  is  .6  ohm. 
Find  the  total  ampere  turns  on  the  magnet  when  the  coils 
are  connected  in  series  on  a  130-volt  line.  (Under  these 
circumstances  this  magnet  can  lift  55  lbs.,  and  the  cores  are 
practically  saturated  with  magnetism.) 

88.  Find  the  ampere-turns  on  this  magnet  if  its  coils 
are  connected  in  parallel  on  an  80-volt  line.  What  can  you 
tell  about  the  lifting  force  under  these  circumstances? 

89.  Figure  the  power  consumption  and  the  B.t.u.  devel- 
oped per  hour  in  Problems  87  "and  88. 

90.  Calculate  the  cylindrical  area  of  a  stationary  mag- 
net coil  5.5  in.  outside  diameter  and  7.8  in.  long.  What  watt 
consumption  is  safe? 

91.  What  voltage  is  safe  to  leave  connected  to  this 
coil  if  its  resistance  is  30  ohms?  | 

92.  In  a  generator  pole  a  certain  flux  is  produced  by     ' 
2.5  amperes  flowing  through  600  turns  of  wire.     The  pole  is 
re-wound  with  820  turns  of  wire  having  a  resistance  of  14 
ohms.    What  voltage  must  be  applied  to  give  the  former  flux 

in  the  pole  ? 

93.  Find  the  ampere-turns  of  an  electro-magnet  to 
which  a  pressure  of  120  volts  is  applied,  sending  a  current 
of  3  amperes.  Each  turn  of  wire  has  an  average  resistance 
of  1/5  ohm.  What  is  the  watt  consumption  of  this  magnet? 
How  many  B.t.u.  does  it  radiate  in  one  hour? 

94.  A  group  of  magnets  in  a  generator  heats  a  current 
of  air  from  80  to  95°  Fahr.  If  all  the  heat  produced  is 
absorbed  by  this  air  and  800  cu.  ft.  are  blown  past  per  minute, 
what  is  the  watt  loss  in  the  coils  ? 

95.  What  is  the  external  diameter  of  a  magnet  coil  7.4     , 
in.  long  absorbing  160  watts,  if  the  cylindrical  surface  radi- 
ates .8  watt  per  "sq.  in.? 

96.  A  coil  1  ft.  long  is  wound  on  a  broomstick  %  in. 
in  diameter,  then  taken  off  and  bent  into  a  circle.  Current 
sufficient  to  produce  a  total  of  67  lines  of  force  is  sent  through 
the  coil.     How  many  amperes  flowed  through  its  150  turns? 

97.  A  coil  30  in.  long,  of  rectangular  cross  section 
2.5  in  X  4  in.,  is  bent  into  a  circle  and  13  amperes  sent  through 
the  620  turns.  What  flux  is  produced?  What  would  be  the 
effect  on  the  number  of  lines  if  one  filled  the  turns  of  the 
coil  with  wood?    wath  brass?    with  iron? 

i 
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Mechanical  Analogs — III. 


BY   G.   R.    SCHUCK 


(Technical  problems  are  frequently  simplified  by  the  use  of  an  analogy.  The  following  article, 
the  last  of  a  series,  takes  up  the  mechanical  and  electrical  parallels  in  resistance,  inductance 
and  capacity  in  series.  The  author  is  on  the  electrical  engineering  staff  of  the  University  of 
Washington.— The  Editor.) 


RESISTANCE,  INDUCTANCE  AND  CAPACITY 
IN  SERIES 

The  three  circuits  which  were  shown  in  parallel 
in  Fig.  3  are  now  connected  in  series  as  shown  in 
Fig.  11,  to  the  same  source  of  alternating  pressure. 
It  is  evident  that  the  rate  of  flow  of  fluid  through 
any  part  of  this  circuit  must  be  the  same,  since  the 
fluid  is  supposed  to  be  incompressible.    Therefore  it 
is  desii'able  to  take  the  curve  of  fluid  flow  as  a  start- 
ing point  in  this  analysis.     Let  I,  Fig.  10,  be  the 
cui've  of  fluid  flow.     The  pressure  at  any  instant 
between  T  and  T^  is  divided  between  the  three  parts 
of  the  circuit,  R,   C  and  L. 
The  problem  is  to  determine 
the  time  relation  between  the 
pressures  across  L,  R  and  C. 
It  has  previously  been  shown 
that  the  wave  of  pressure  ex- 
actly coincided  with  the  wave 
of  fluid  flow  through  the  long 
pipe,  because  there  is  no  ab- 
sorbing or  elastic  medium  as 
in  C,  nor  retarding  or  inertia 
effect  as  in  L.    The  fluid  pres- 
sure consumed  in  R  will  there- 
fore be   directly  proportional 
to  the  rate  of  flow  at  any  in- 
stant and  can  be  represented 
by    the    curve    Er,    Fig.    10, 
coinciding  in  time   relation 
with  or  in  phase  with  curve  L 

It  is  evident  that  the 
disc  in  L  and  the  membrane 
in  C  must  follow  the  oscillations  of  the  flow  of 
fluid  and  move  backward  and  forward  in  unison. 
This  fact  will  determine  the  time  relation  which  the 
pressures  across  L  and  C  have  to  the  curve  I,  and 
to  each  other.    Choosing  the  zero  point  on  the  curve 


a  maximum,  and  just  starting  to  force  the  disc  in 
the  reverse  direction.  Therefore  the  pressure  in  L 
is  a  maximum  when  the  fluid  flow  is  a  minimum  and 
may  be  represented  by  the  curve  El  in  Fig.  10  and 
the  arrow  in  Fig.  9.  Similarly  it  is  easily  shown 
that  the  pressure  across  C  lags  behind  the  flow  of 
fluid  by  one-quarter  of  a  period,  and  may  be  repre- 
sented by  the  curve  Ec,  Fig.  10,  and  the  arrow  in 
Fig.  9.  Now  comparing  El  and  Er,  it  is  found  there 
is  a  diff'erenee  in  time  relation,  or  phase  relation,  of 
two  one-fourth  periods,  or  one  hundred  and  eighty 
degrees,  showing  that  when  the  pressure  in  L  is  a 
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F'ig-  9 


Diagram    illustrating    mechanical    cycle    parallel   to   electrical   cycle   illustrated  in   Fig.    11. 


maximum  in  one  direction,  the  pressure  in  C  is  a 
maximum  in  the  opposite  direction. 

If  the  elasticity  of  M  and  the  inertia  of  D  are 
made  to  be  of  proper  value  such  that  the  opposing 
pressures  are  made  equal,  these  two  pressures  will 
at  all  times  balance,  and  their  sum  will  be  zero. 
Hence  under  these  conditions  the  supply  pressure  is 
all  used  up  in  forcing  the  fluid  through  the  pipe  R, 
and  the  only  thing  which  limits  the  flow  of  fluid  is 
the  frictional  resistance  in  this  pipe.  If  this  resist- 
ance were  removed  or  even  greatly  reduced,  enor- 
mous oscillations  of  fluid  would  alternate  thi'ough  L, 
C  and  R,  causing  heavy  forces  to  rise  in  L  and  C, 


Fig   10 

Curves  of  pressure  and  flow  in  series  circuits. 

I,  such  as  a,  when  the  disc  and  the  membrane  are 
at  one  extreme  range  of  oscillation,  examine  the 
direction  and  amount  of  pressui'e  in  L.  It  has  been 
shown  previously  that  when  the  disc  was  in  the  ex- 
treme position  of  motion,  the  pressure  on  the  disc  is 


$50,000,000  is  the  estimate  of  the  Los  Angeles 
building  permits  for  the  year.  The  southwest 
metropolis  is  fast  becoming  an  important  indus- 
trial center. 

HELP   LOS  ANGELES 
PUT  IT  OVER 
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because  of  the  momentum  of  D  and  the  elasticity  of 
M.  These  pressures  might  become  gi-eater  than  the 
supply  pressure,  and  sufficient  to  rupture  the  mem- 
brane M. 

The  same  phenomena  which  were  observed  in 
the  foregoing  system  are  also  apparent  in  the  system 
shown  in  Fig.  11,  containing  resistance,  capacity  and 
inductance  in  series.  The  same  cui've  which  repre- 
sents fluid  flow  and  pressure  will  also  represent  elec- 
tric flow  and  electromotive  force  as  far  as  time  rela- 
tion, or  phase  rotation  is  concerned.  A  voltmeter 
connected  across  either  L^  or  C^  might,  under  certain 
conditions,  indicate  more  than  the  pressure  m.ains, 
and  be  sufficient  to  break  down  the  dielectric  M. 
Values  of  L^  and  C^  will  be  equal  though  opposite  in 
direction;  and  a  voltmeter  across  the  two  in  series 


might  indicate  no  voltage.  Under  these  conditions 
the  supply  voltage  is  all  used  up  in  forcing  current 
through  the  resistance.  This  condition  "in  electric 
circuits  is  called  "voltage  resonance." 
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Diagram  illustrating:  operation  of  resistance,   conductance  and   capacity   in] 
series    on    an    electrical    circuit. 


A  Central  Fire  Alarm  Station 


BY   C.   W.    GEIGER 


(Nothing  is  more  essential  to  a  city's  welfare  than  an  efficient  system  of  fire  protection,  and 
nothing  is  more  fundamental  to  an  efficient  system  of  fire  protection  than  a  reliable  fire-alarm 
central  station.  San  Francisco  can  claim  at  present  the  most  complete  fire-alarm  system  ever 
installed  in  any  city.  The  following  article  tells  how  electric  current  from  storage  batteries 
or  from  a  gasoline-engine  driven  generator,  as  well  as  from  power  companies,  can  be  used. 
The   details   of   receiving   and   sending   alarms   are  also  given. — The  Editor.) 


One  of  the  most  important  features  of  San 
Francisco's  fire  protection  system  is  the  central  fire- 
alarm  station  in  Jefi'erson  Square.  The  entire  fire- 
alarm  system  is  undoubtedly  the  most  complete  and 
most  thoroughly  safeguarded  that  has  ever  been 
installed  by  any  city. 

The  station  is  of  concrete  with  steel  frame, 
especially  desig-ned  to  withstand  severe  earthquake 
shock.  It  is  fireproof,  mothproof  and  burglarproof. 
In  the  construction  of  this  station,  every  precaution 
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Alarms  are  received  on  the  signal  circuits  mounted  on  the  imain  switch- 
board shown  in  the  background.  Alarms  are  sent  out  to  the  engine 
houses  by  an  operator  from  the  desk  in .  the  foreground. 

possible  was  taken  to  protect  the  intricate  electrical 
equipment  from  everything  that  might  interfere 
with  its  efficient  operation.  Being  located  in  the  cen- 
tral part  of  Jeff'erson  Park,  it  is  almost  entirely  free 
from  fire  hazards  from  surrounding  buildings,  and 
from  falling  chimneys,  etc.     No  buildings  are  per- 


mitted to  be  constructed  within  four  hundred  feet  I 
of  the  station. 

Electrical  Supply 

There  are  three  sources  of  supply  for  electric| 
current,  thus  insuring  the  operation  of  the  equip- 
ment under  all  conditions.    These  sources  are :   bat- 
tery, the  two  public  service  companies  (Pacific  Gas 
&  Electric  Company  and  Great  Western  Power  Com-j 
pany),  and  a  gasoline-driven  generator.    In  case  the! 
current  from  outside  source  is  shut  off,  reliance  is] 
placed  on  the  generator.     The  gasoline-engine  is  a] 
20-hp.  Fairbanks-Morse  type.     It  is  located  in  the  I 
basement  in  a  special  room,  and  in  order  to  elim- 
inate any  fire  hazai'd  from  the  engine,  it  is  separatedJ 
from  the  rest  of  the  building  by  a  10-inch  reinforced! 
concrete  wall. 

Large  storage  capacity  for  fuel  and  water  hasi 
been  supplied  which  will  enable  this  equipment  toj 
operate  for  a  long  period,  without  the  necessity  of  I 
obtaining  additional  supplies  from  outside.  Dupli-j 
cate  storage  batteries  of  280  ampere-hour  capacityl 
supply  current  for  operating  the  circuits  on  the  main! 
switchboard.  In  case  the  outside  source  of  current] 
is  shut  off',  the  battery  is  capable  of  operating  alll 
equipment  for  a  period  of  10  hours.  In  order  that| 
one  set  of  batteries  may  always  be  held  in  reserve,] 
two  sets  are  provided.  The  batteries  may  always  bej 
held  in  reserve,  two  sets  are  provided.  The  batteries! 
can  be  charged  from  the  direct-current  or  the  alter- 
nating current  mains  of  the  two  different  power] 
companies. 

The  Operating  Switchboard 

The  main  operating  switchboard  is  102  feet  in' 
length,  semi-circular  in  form,  and    is  divided   into 
three  sections.    There  are  now  48  working  signal 
circuits,  and  a  number  of  joker  circuits.    The  station 
has  an  ultimate  capacity  of  80  signal  circuits,  sixteen 
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tapper  circuits,  sixteen  alarm  circuits,  and  sixteen 
joker  circuits.  The  main  operating  switchboard 
comprises  41  panels,  each  panel  being  one  inch  thick, 
thirty  inches  wide  and  four  and  one-half  feet  in 
height,  and  constructed  of  Vermont  Electric  Blue 
marble.  The  semi-circular  form  of  the  main  switch- 
board makes  it  self-sustaining. 

Five  panels  on  the  main  switchboard  are  devoted 
to  "hospital"  circuits.  In  case  of  trouble,  such  as 
open  lines,  grounded  lines,  and  lines  crossed  up  with 
outside  circuits,  they  ai-e  switched  on  to  the  "hos- 
pital" circuits,  which  have  better  facilities  for  mak- 
ing tests  than  the  regular  operating  circuits.  Three 
tapper  and  three  joker  and  six  signal  circuits  can  be 
handled  at  one  time  by  the  hospital  ciixuits.  Lines 
that  may  be  in  trouble  are  connected  to  the  hospital 
circuits  by  means  of  plugs  and  jacks  in  a  manner 
similar  to  that  used  by  the  ordinary  telephone  op- 
erator in  making  telephone  connections. 

At  the  present  time  there  are  858  fire-alarm 
boxes,  which  are  connected  with  the  fire-alarm  sta- 
tion by  means  of  cables,  carried  in  conduits  of  the 
telephone  companies,  the  high-pressui-e  piping  sys- 
tem ducts  and  the  ducts  of  the  Department  of  Elec- 
tricity. All  cables  terminate  at  manholes  just  out- 
side the  station,  from  which  point  they  lead  to  a 
terminal  rack,  located  in  the  basement,  immediately 
under  the  main  svdtchboard.  From  the  terminal 
rack  the  wii'es  are  carried  to  the  main  switchboard, 
through  three  runways,  one  runway  leading  to  each 
of  the  three  sections  of  the  switchboard. 

Receiving  Alarms 

All  alarms  from  the  street  boxes  are  received  at 
the  central  station  on  telegraph  sounders  and  regis- 
ters, no  provision  being  made  for  the  transmission 
of  alarms  directly  from  the  fire-alarm  boxes  to  en- 
gine houses.  Each  fire-alarm  box  is  equipped  with 
a  clock  mechanism  and  a  character  wheel.  In  turn- 
ing in  a  fire  alarm,  all  that  is  necessary  is  to  pull 
down  once  on  the  hook.  This  releases  the  clock 
mechanism,  and  permits  the  character  wheel  to  re- 
volve four  times  before  stopping.  Each  revolution 
of  the  character  wheel  sends  in  one  alarm  to  the 
central  station.  Two  men  are  required  to  operate 
the  main  switchboard,  one  operator  being  stationed 
at  the  main  desk  and  the  second  at  the  registers,  on 
the  main  switchboard.  There  are  48  incoming  cir- 
cuits for  receiving  alarms  from  the  848  fire-alarm 
boxes.  Some  of  the  incoming  circuits  cai-ry  as  many 
as  40  fire-alarm  boxes,  while  others  only  carry  four, 
but  the  average  number  is  20  boxes  to  a  circuit.  At 
the  present  time  an  effort  is  being  made  to  reduce 
the  number  of  boxes  to  each  circuit.  The  fire-alarm 
box  number  is  shown  on  an  illuminated  box  list 
(illuminated  only  when  an  alarm  is  being  received) , 
which  is  placed  on  the  incoming  circuit.  A  pilot  light 
is  placed  immediately  above  this  box  list,  which  op- 
erates with  the  register,  flashing  the  same  code, 
calling  attention  of  the  operator  in  case  he  should 
fail  to  hear  the  sounder. 

When  an  alarm  from  a  fire-alarm  box  is  being 
turned  in,  the  operator  at  the  desk  calls  out  the 
number  as  he  hears  it,  and  at  the  same  time  the  box 
number  is  checked  on  a  list  by  the  operator  at  the 


board.  In  order  to  verify  the  number,  the  operator  at 
the  board  repeats  the  number  as  he  hears  it.  If  this 
tallies  with  the  number  as  called  by  the  man  at  the 
desk,  the  man  at  the  desk  immediately  sends  out  the 
alarm  to  all  the  engine  houses  that  are  detailed  to 
respond  to  that  particular  box  number. 

Clearing  Traffic 

If  the  operator  at  the  desk  finds  that  any  of  the 
fire  engines  will  have  to  cross  Market  street,  or 
make  a  run  up  or  down  Market  street,  he  immedi- 
ately throws  a  switch  which  operates  the  large  warn- 
ing bells  on  Market  street.  When  these  bells  sound 
all  traffic  clears  the  streets,  and  all  pedestrians  re- 
main on  the  sidewalks,  and  the  traffic  officers  or 
policemen  in  the  vicinity  of  the  bells  proceed  to 
provide  a  right-of-way  for  the  coming  fire  apparatus. 


AU  cables  terminate  in  manholes,  first  outside  the  station,  from  which 
IJoint  they  lead  to  the  terminal  rack  shown  above.  This  is  located  in 
the  basement  immediately  under  the  main  switchboard.  Two  runways 
can  be  seen  above  the  rack.  Through  these  wires  are  carried  to  the 
main  switchboard. 

In  oi'der  to  guarantee  that  all  fii'e  apparatus  has 
passed  or  crossed  Market  street,  the  bells  sound  for 
three  minutes  on  all  first  alarms,  and  longer  for 
second  and  third  alarms. 

Communication  From  Alarm  Boxes 

Each  fire-alarm  box  is  equipped  with  a  regular 
telegraph  service  key  and  sounder.  By  means  of 
this  the  battalion  chief  or  his  assistant  can  commu- 
nicate vidth  the  operator  at  the  central  station.  This 
renders  very  valuable  service  when  the  battalion 
chief  desires  additional  engines,  chemical  wagons,  or 
to  increase  the  pressure  at  any  hydrant  connected 
with  the  high  pressure  system. 

High  Pressure  Protection 

The  area  in  San  Francisco  that  is  protected  by 
the  high  pressure  system  is  divided  into  two  zones : 
the  lower  zone,  which  includes  those  portions  of  the 


$700,000,000  will  be  required  in  the  next  ten  years 
to  finance  necessary  construction  work  to  meet 
the  growing  power  requirements  of  the  West. 

HELP  THE   POWER   COMPANIES 
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protected  area  less  than  one  hundred  and  fifty  feet 
in  elevation,  and  the  upper  zone,  which  includes  all 
those  portions  of  the  protected  area,  the  elevation  of 
which  is  more  than  one  hundred  and  fifty  feet. 

Each  of  these  zones  is  supplied  with  water  under 
pressure  up  to  about  one  hundred  and  fifty  pounds 
from  its  own  distributing  reservoir.  When  neces- 
sary the  mains  of  the  upper  zone  may  be  connected 
with  the  Twin  Peaks  reservoir  and  the  pressure 
raised  to  two  hundred  and  eighty-four  pounds  or  less, 
depending  upon  the  elevation. 

The  mains  of  the  lower  zone  may  be  connected 
with  the  reservoir  of  the  upper  zone  or  with  the 
Twin  Peaks  reservoirs  whenever  pressures  higher 
than  ordinary  are  required. 

It  often  happens  that  it  becomes  necessary  to 
inci'ease  the  pressure  at  a  hydrant  very  quickly.  The 
battalion  chief  signals  the  operator  at  the  central 
station  by  means  of  the  telegraph  service  key,  and 
informs  him  that  he  wants  a  certain  reservoir  con- 
nected with  the  zone.  The  operator  at  the  central 
station  immediately  telephones  the  opei'ator  at  the 
particular  reservoir,  who  opens  the  proper  valves 
which  increases  the  pressure  at  the  hydrant.  The 
entire  operation  often  requires  less  than  a  minute. 
In  ordering  out  additional  engines,  or  chemical  wag- 
ons, the  operator  at  the  central  station  sends  out  the 
proper  signals  on  the  joker  lines. 

Private  Telephone  Connections 

The  central  fire-alarm  station  has  private  tele- 
phone connections  with  all  fire-houses,  pumping  sta- 
tions, reservoirs,  and  every  department  of  the  Fire 
Department.  Connections  with  these  departments 
are  made  through  a  telephone  switchboard  located  in 
the  building,  and  manned  by  an  operator  at  all  times. 
In  the  Olympic  Club  building  fire-alarm  bell  and  reg- 
isters have  been  installed  for  the  accommodation  of 
fire  department  officials  when  using  the  bath  and 
gym.  An  auxiliary  fire-alarm  box  has  been  installed 
in  the  San  Francisco  Hospital  to  enable  the  attend- 
ants to  turn  in  an  alarm  of  fire  without  leaving  the 
building. 


THE  OIL  CONSERVATOR 

BY  W.    C.    SMITH 

(The  latest  development  in  oil  immersed  transform- 
ers, described  here  by  a  transformer  sales  engineer 
of  the  General  Electric  Company,  is  of  especial  in- 
terest to  men  of  the  West  where  this  type  of  trans- 
former is  used  extensively.  Those  who  know  the 
faults  of  the  oil  transformer  will  appreciate  the  an- 
nouncement that  the  Oil  Conservator  eliminates 
"breathing,"  tends  to  avoid  the  possibility  of  ex- 
plosion and  to  eliminate  oil  decomposition. — The 
Editor.) 

In  oil  immersed  transformers,  the  oil  performs 
two  functions,  that  of  an  insulating  and  of  a  cooling 
medium.  To  preserve  these  qualities  it  is  necessary 
to  maintain  its  dielectric  strength  and  its  ability  to 
circulate  freely.  The  Oil  Conservator  has  been  de- 
veloped for  preserving  these  qualities  of  transformer 
oil.  It  will  also  prevent  deterioration  of  the  solid 
insulation  and  will  eliminate  explosions  due  to  the 
ignition  of  combustible  gases  which  may  collect  above 
the  oil  in  the  ordinary  transformer  tank. 


The  Oil  Conservator  which  is  a  new 
form  of  tank  for  static  transformers 


The  oil  conservator  consists  of  an  auxiliary 
tank  mounted  above  the  main  tank  and  connected  to 

its  highest  point  by  a 
suitable  pipe.  Under  op- 
erating conditions  the  oil 
completely  fills  the  main 
tank.  The  size  of  the 
auxiliary  tank  is  gov- 
erned by  the  expansion 
and  contraction  of  the  oil 
due  to  changes  in  tem- 
perature. At  the  lowest 
operating  temperature, 
the  oil  must  not  contract 
so  as  to  allow  air  to  enter 
the  main  tank  and  at  the 
maximum  temperature 
the  oil  must  not  overflow 
the  conservator. 

The  pipe  between  the 
two  tanks  is  of  such  a 
section  that  oil  expansion 
will  take  place  without 
allowing  free  circulation 
of  oil. 

The  presence  of  moisture  in  transformers  has 
a  most  harmful  effect,  not  only  on  the  oil  but  on  the 
solid  insulation.  Oil  having  a  dielectric  strength  of 
22  kv.  between  one-inch  disks  spaced  1/10  inch  apart 
contains  not  more  than  eight  parts  of  water  in  one 
million  parts  of  oil.  An  additional  IOI/2  parts  of 
water,  or  a  total  of  18 1/2  parts  per  million,  will  reduce 
the  dielectric  strength  to  I6V2  kv.,  which  is  the  low- 
est permissible  limit  for  use  in  large  or  high  voltage 
transformers. 

Since  the  main  tank  is  always  full  of  oil  under  a 
slight  pressure,  air  can  not  be  drawn  in  through 
joints  in  the  main  tank  which  may  not  be  tight,  and 
the  natural  breathing  due  to  the  change  in  trans- 
former temperature  will  affect  the  oil  level  in  the 
auxiliary  tank,  where  any  condensation  of  moisture 
must  take  place.  The  condensation  of  moisture  in 
the  auxiliary  tank  is  reduced  to  a  minimum  by  the 
use  of  a  breather  or  calcium  chloride  drying  cham- 
ber, but  should  the  breather  be  improperly  cared  for 
or  even  neglected  entirely,  the  condensed  moisture 
will  fall  to  the  bottom  of  the  auxiliary  tank  where  a 
sump  is  provided.  The  oil  exchanged  between  the 
two  tanks  is  taken  from  a  point  well  above  the  sump 
and  is  practically  free  from  moisture. 

Preservation  of  Insulation  — 

Not  only  does  the  oil  conservator  preserve  the 
insulating  quality  of  the  transformer  by  preventing 
moisture  from  entering  the  main  tank,  but  it  pro- 
longs the  life  of  the  transformer  by  materially 
retarding  the  deterioration  of  the  fibrous  insulation 
such  as  cotton  paper  and  fibre,  which  ordinarily  takes 
place  at  the  higher  operating  temperatures.  As  a 
specific  illustration,  accelerated  life  tests  have  shown 
that  the  deterioration  of  such  insulations  when  op- 
erated at  105°  C.  with  the  oil  conservator,  is  not 
greater  than  when  the  same  insulations  are  operated 
without  the  oil  conservator  at  95°  C.  or  less. 
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(The  last  word  in  banking,  theater  lighting,  fishing,  navigation,  hatching,  and  taxi  bills  appears 
on  this  page.  Those  who  enjoy  large  scale  pictures  will  be  interested  in  plans  for  making 
one  of  the  California  coast,  and  the  foreign  trade  and  bigger  business  enthusiast  will  be 
delighted  over  the  report  of  our  Mexican  trade  and  new  buildings  constructed  last  year.— 
The  Editor.) 


We  are  often  inclined  to  grumble  at  the  taxi  bill, 
but  then  it  helps  to  consider  the  prices  in  Petrograd 
where  the  fare  for  half  an  hour's  ride  in  a  taxicab  is 
2,000  roubles,  which  is  the  equivalent  of  nearly 
$1,000  in  American  money  at  normal  exchange. 

*  *       * 

If  you  can't  decide  whether  you  like  it  wet  or 
dry,  go  to  a  certain  one  of  the  Hawaiian  islands 
where  the  rain  falls  at  the  swamping  rate  of  one  inch 
per  day  at  one  point  and  at  the  most  consei-vative 
rate  of  twenty  inches  to  the  year  at  another. 

A  recent  4100-mile  conversation  is  reported  as 
having  broken  all  records  of  long  distance  talking. 
Both  wire  and  wireless  telephones  were  combined  to 
make  possible  a  conversation  between  Avalon,  Cali- 
fornia, and  the  steamer  Gloucester,  off  Philadelphia. 

The  sea  liank  is  the  latest  innovation  of  the 
financial  world  made  possible  since  money  can  be 
transferred  by  wireless.  An  extra  large  safe  has 
been  made  a  part  of  the  "Imperator's"  equipment 
and  di-afts  on  shore  banks  are  honored  and  the 
money  ti-ansfei'red  by  radio. 

*  *       * 

California's  nut  crop  is  growing  to  enormous 
proportions.  The  1920  walnut  crop  will  total  not  less 
than  46,000,000  pounds,  valued  at  from  $10,000,000 
to  $31,000,000.  But  estimates  do  not  stop  there  for 
shelled  walnuts  and  by-products  of  walnut  shells  will 
bring  the    growers  from    $1,000,000    to  $2,000,000 

more. 

*  *      .* 

It  takes  17,637  lamps  with  a  total  of  451,010 
watts  to  light  the  world's  largest  theater  which  has 
just  been  completed  in  New  York.  Interior  illum- 
ination reaches  its  highest  point  of  beauty  here 
where  canary,  amber,  blue,  red  and  white  lamps  are 
all  used  in  every   conceivable    way   to  produce  the 

desired  effects. 

*  *       * 

Switzerland  never  ceases  to  astound  us  with  her 
progress  in  hydroelectric  development.  She  now  re- 
ports over  16,000  generating  plants  to  a  population  of 
less  than  4,000,000.  In  addition  to  power  and  light- 
ing, electricity  is  now  being  used  to  a  great  extent 
for  heating  and  cooking,  in  private  houses  as  well 

as  in  institutions. 

*  *       * 

Plans  are  being  laid  for  photogi'aphing  the  en- 
tire coast  of  the  state  of  California  by  aii-plane. 
These  plans  are  the  result  of  the  successful  trip  of 
three  F-5-D  navy  seaplanes  from  San  Francisco  to 
San  Diego  in  six  hours  and  forty-five  minutes.  The 
ease  with  which  this  trip  was  taken  proves  that  this 


type  of  plane  can  well  be  used  for  making  a  picture 
of  the  coast. 

*  *       * 

The  electrically  hatched  chick  will  soon  bring 
down  the  prices  of  eggs,  according  to  a  report  from 
Portland  which  predicts  a  third  of  a  million  chickens 
per  season  as  the  output  of  the  electrically-operated 
chicken  farm  known  as  "Henaci'es."  This  very  year 
with  a  load  of  86.5  kilowatts  something  like  100,000 
chickens  will  be  hatched. 

Fish  as  well  as  foi'ests  are  the  favored  subjects 
of  airplane  patrol.  Fishing  craft  off  the  east  coast 
of  the  United  States  are  directed  to  the  most  prom- 
ising schools  by  an  accompanying  plane  which  goes 
ahead  with  pilot,  observer  and  radio  operator.  It  is 
reported  that  record  catches  are  being  made  under 
the  modern  fishing  method. 

^  ^  H: 

High  costs  or  no  high  costs,  buildings  must  go 
up,  as  shown  by  statistics  recently  gathered  for  the 
year  1919.  377,000  buildings  were  erected  during 
this  year  in  the  larger  cities  of  the  United  States. 
The  total  cost  of  this  construction  is  estimated  at 
$1,300,000,000  which    makes    the    1919  record  the 

highest  yet  reached  in  the  building  industries. 

*  *       * 

In  spite  of   all   disturbances    the    trade  of  the 

United  States  with  Mexico  is  heading  for  the  $300,- 

000,000  line  in  the  fiscal  year  1920.     On  the  import 

side,    $40,000,000   worth  of   sisal,    a    substitute  for 

hemp,  heads  the  list  and  $26,000,000  worth  of  crude 

petroleum  comes  second.    The  biggest  export  items 

are  $7,000,000  worth  of    iron  pipe    and  $6,000,000 

worth  of  cotton  cloth. 

^       ♦       * 

No  one  has  taught  us  a  more  valuable  lesson 
than  the  rags-bottles-sacks  man.  He  was  the  first 
to  make  a  business  of  saving  the  waste.  A  small 
part  of  the  result  of  this  lesson  is  the  sale,  during 
the  past  ten  years,  of  more  than  $14,000,000  worth 
of  fuel  briquets  made  from  waste  coal  and  waste 
petroleum  residue.  In  fact  briquets  are  becoming 
so  popular  that  the  Susquehanna  river  is  to  be 
dredged  for  refuse  coal  to  be  used  in  their  manu- 
facture. 


154,000,000  acre-feet  is  the  annual  discharge  of 
the  Columbia  River  at  the  Dalles.  This  is  only 
one  of  the  water  powers  whose  energy  Portland 
hopes  to  utilize  in  its  program  of  developing 
industry. 

HELP  PORTLAND 

PUT  IT  OVER 
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Admiral  Joseph  Lee  Jayne,  former  commandant  of  the 
Twelfth  Naval  District  and  recently  made  commandant  of  the 

Pacific  Train  Fleet  of  the 
Pacific  Fleet,  has  contributed 
inestimably  to  the  develop- 
ment of  the  West  in  present- 
ing feasible  plans  for  and 
urging  the  construction  of  a 
causeway  from  Oakland  to 
Goat  Island  for  the  purpose 
of  making  the  latter  a  great 
bay  terminal.  A  map  pre- 
sented elsewhere  in  this  issue 
of  the  Journal  of  Electricity 
pictures  the  enormous  indus- 
trial, financial  and  commer- 
cial center  which  vdll  be  made 
possible  by  the  actual  fulfilment  of  this  project  which  has 
been  the  dream  of  the  Bay  region  since  1869.  After  his  grad- 
uation from  the  U.  S.  Naval  Academy,  Admiral  Jayne  stud- 
ied at  Johns  Hopkins  University  where  he  received  a  certifi- 
cate in  applied  electricity.  During  the  Spanish-American 
war  he  was  commander  of  the  torpedo  boat  Rogers  and  since 
that  time  has  been  commander  of  various  vessels  including 
the  U.  S.  S.  New  Jersey  and  Mississippi  and  Division  Three, 
Battleship  Force  1,  of  the  Atlantic  fleet.  In  September,  1918, 
he  was  made  commander  of  the  Twelfth  Naval  District,  hold- 
ing that  position  until  his  recent  transfer  to  the  supply  divis- 
ion of  the  Pacific  Fleet.    . 

Douglas  Drysdale,  an  electrical  engineer  of  Scotland,  is 
now  in  San  Francisco. 

George  O.  Muhlfield,  vice-president  and  general  manager 
of  the  Stone  and  Webster  Company  of  Boston,  Massachusetts, 
is  a  recent  San  Francisco  visitor. 

E.  B.  Bumsted,  consulting  electrical  engineer  of  San 
Francisco,  recently  spent  some  time  in  Colorado  with  the  Her- 
mann Engineering  Company,  where  he  was  engaged  in  the  de- 
velopment of  oil  shale  in  the  commonwealth  of  Colorado. 

F.  W.  Brawnell,  general  accountant  of  the  Puget  Sound 
Power  &  Light  Company,  Seattle,  recently  returned  to  his 
offices  from  Boise,  Idaho,  where  he  attended  the  Northwest 
Conference  of  Statistics  and  Accounts  held  in  that  city. 

C.  B.  Hawley,  general  manager  of  the  Inter-Mountain 
Electric  Company  of  Salt  Lake  City,  returned  from  a  business 
trip  to  East  Pittsburgh,  Penn.,  during  which-  he  visited  the 
factories  of  the  Westinghouse  Electric  &  Manufacturing 
Company. 

J.  W.  S.  Butler,  formerly  vice-president  and  general 
manager  of  the  Western  States  Gas  and  Electric  Company 
with  headquarters  at  Stockton,  California,  is  now  Pacific 
Coast  representative  of  Henry  L.  Doherty  and  Company  and 
will  have  his  headquarters  in  San  Francisco. 

P.  H.  Ducker,  superintendent  of  transportation  for  the 
Southern  California  Edison  Company,  left  Los  Angeles  on 
October  9  for  a  short  trip  to  Eastern  points  for  the  purpose 
of  studying  traffic  problems,  particularly  referring  to  the  use 
of  motor  trucks.  He  will  visit  New  York,  Chicago,  Boston, 
Philadelphia  and  Denver. 

L.  S.  Ready,  assistant  chief  engineer,  California  Railroad 
Commission,  has  been  appointed  a  member  of  the  executive 
committee  of  the  San  Francisco  chapter  of  the  American 
Institute  of  Electrical  Engineers  to  take  the  place  of  W.  G. 
Vincent,  valuation  engineer  of  the  Pacific  Gas  &  Electric  Com- 
pany, who  has  resigned. 


Virginia  Fairfax,  librarian  .of  the  Carnation  Milk-Ecod-  ; 
ucts  Company,  with  headquarters  in  Chicago,  and  who  has 
been  contributing  the  interesting  series  of  articles  in  indexing 
and  filing  that  have  appeared  in  the  columns  of  the  Journal 
of  Electricity,  will  return  this  winter  to  California  where  Tslie 
will  give  a  course  on  the  subject  of  filing  of  pamphlets  and 
clippings  at  the  Riverside  Library  School  during  January 
and  February. 

Herman  Jansson,  Lieutenant  in  Corps  of  the  Swedish 
Royal  Engineers,  stopped  in  San  Francisco  during  the  past 
week  as  part  of  his  visit  to  the  West  for  the  purpose  of  keep- 
ing in  touch  with  the  advancement  of  industry  and  the  devel- 
opment of  water  power  in  this  section  of  the  United  States. 
Mr.  Jansson  intends  to  return  to  Sweden  via  the  Panama 
Canal.  He  is  a  member  of  the  Swedish  Royal  Board  of 
Waterfalls,  Stockholm,  Sweden. 

O.  B.  Coldwell,  vice-president  of  the  Portland  Railway, 
Light  &  Power  Company,  has  been  appointed  a  member  of  the 
Industrial  Lighting  Committee  of  the  National  Electric  Light  j 
Association.     This  new    committee  of    the  Association  was 
formed  due  to  the  great  interest  being  taken  at  the  present 
time  in  industrial  lighting  and  it  is  the  plan  of  the  committee  , 
to  take  a  lighting  exhibit  similar  to  the  one  that  was  shown  ' 
at  the  last  N.  E.  L.  A.  convention  around  the  country. 

Y.  Furukawa,  director  and  chief  engineer  of  the  Kyushu 
Electric  Light  and  Traction  Company,  Fukuoaka,  Japan,  is 
making  an  extended  visit  throughout  the  West  for  the  pur- 
pose of  studying  power  company  systems.  Mr.  Furukawa 
has  already  visited  San  Francisco  and  Salt  Lake  City,  where 
he  studied  particularly  the  system  of  the  Utah  Power  &  Light 
Company.  Seattle,  Butte,  Chicago  and  New  York  City  are 
other  points  to  be  visited.  Mr.  Furukawa  states  that  he  in- 
tends purchasing  some  electrical  machinery  in  New  York. 

L.  P.  Hockett,  auditor  and  accountant  with  the  Public 
Utilities  Commission  of  Utah  for  the  past  two  years,  has 
resigned  to  accept  a  position  with  the  Public  Service  Commiis- 
sion  of  the  state  of  Washington.  Mr.  Hockett  has  been  es- 
pecially active  in  obtaining  betterments  in  the  accounting  of 
public  utilities  before  the  state  commissions.  He  was  instru- 
mental in  bringing  about  a  conference  recently  at  Boise, 
attended  by  representatives  of  the  accounting  departments  of 
the  Washington,  Oregon,  Montana,  Idaho  and  Utah  commis- 
sions, at  which  a  uniform  system  of  accounting  to  be  put  into 
eifect  in  the  various  states  represented  was  taken  up. 

Roy  C.  Kenney,  manager  of  the  Portland  office  of 
NePage-McKenny  and  Company,  was  the  host  at  the  recent 

convention  of  the  Oregon 
State  Association  of  Elec- 
trical Contractors  and  Deal- 
ers, in  his  position  as  presi- 
dent of  that  organization.  Mr. 
Kenney  has  held  this  office 
for  two  years  and  has  just 
been  re-elected  for  another 
term.  Mr.  Kenney  started  to 
work  on  the  Pacific  Coast 
in  Seattle  for  .  the  Aggutet-; 
Griswold  Company  and  when! 
that  company  went  out  of  j 
construction  work  in  1910i 
and  began  manufacturing  he 
joined  with  the  NePage-McKenny  and  Company  which  was 
formed  at  that  time,  and  since  then  has  represented  the  finn 
in  Spokane,  Seattle  and  Portland  where  he  has  been  located 
for  the  past  four  years.  Under  the  guidance  of  Mr.  Kenney 
the  contractor-dealers  of  Oregon  have  been  very  active  in  the 
promotion  of  the  cooperative  spirit  among  the  different 
branches  of  the  industry  and  in  raising  the  standard  of  their 
own  particular  branch. 
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C.  A.  Semrad,  general  manager  of  the  Western  Light 
and  Power  Company  of  Colorado,  was  elected  president  of 

the  Colorado  Electric  Power 
and  Railway  Association  at 
their  recent  convention  which 
was  held  in  conjunction  with 
the  Rocky  Mountain  geo- 
graphical division  of  the  Na- 
tional Electric  Light  Associa- 
tion. Mr.  Semrad  graduated 
as  an  electrical  engineer  from 
the  University  of  Wisconsin 
with  the  class  of  1908  and  for 
a  time  was  instructor  in  hy- 
draulics and  water  power  at 
that  university.  He  then  en- 
tered the  employ  of  the  Union 
Light  and  Power  Company  of  St.  Louis  for  a  year,  leaving 
them  to  become  a  cadet  engineer  with  the  Northern  Colorado 
Power  Company,  which  position  he  held  until  1914.  The  next 
four  years  were  spent  as  general  manager  of  the  Cheyenne 
Light,  Fuel  and  Power  Company,  a  subsidiary  of  the  Western 
Light  and  Power  Company,  and  in  1918  Mr.  Semrad  was  pro- 
moted to  the  position  of  general  manager  of  the  holding  com- 
pany. The  election  of  Mr.  Semrad  as  president  of  the  Colo- 
rado Electric  Light,  Power  and  Railway  Association  assures 
the  cooperation  of  this  body  with  the  newly  formed  Rocky 
Mo.untain  division  of  the  N.  E.  L.  A.  which  should  bring  about 
long  strides  in  the  electrical  industry  in  Colorado  in  the  com- 
ing year. 

F.  R.  Whittlesey,  secretary  of  the  Oregon  Association 
of  Electric  Contractors  and  Dealers,  is  calling  on  the  mem- 
bers throughout  the  state  in  the  interests  of  the  association. 
W.  R.  Putnam,  vice-president  and  general  manager, 
Idaho  Power  Company,  with  headquarters  at  Boise,  Idaho, 
has  returned  to  his  office  from  a  four  weeks  trip  in  Eastern 
centers. 

C.H.  Dftlany,  steam  power  plant  specialist  for  the 
Pacific  Gas  &  Electric  Company,  has  been  investigating  and 
visiting  a  number  of  the  larger  steam  power  plants  in  South- 
em  California. 

Iwao  Nesaka,  chief  electrical  engineer  of  the  Kyushu 
Hydroelectric  Company  of  Kyushu,  Japan,  has  recently  made 
a  tour  of  the  Pacific  Coast  to  investigate  the  systems  and 
practices  of  long  distance  transmission. 

C.  M.  Holliwell  of  Tolledo,  Nebraska,  is  the  new  man- 
ager of  the  Windsor  office  of  the  Western  Light  &  Power 
Company,  Colorado.  Mr.  Holliwell  is  succeeding  W.  R.  Shade 
who  has  been  transferred  to  the  office  in  Loveland,  Colorado. 
Major  Houck,  assistant  supply  sales  manager,  and  Judge 
App,leton,  chief  counsel  of  the  General  Electric  Company,  in 
company  with  T.  E.  Bibbins,  president  of  the  Pacific  States 
Electric  Company,  recently  visited  Portland  while  making  a 
tour  of  the  Pacific  Coast. 

J.  I.  Colwell,  Seattle  manager  of  the  Western  Electric 
Company,  was  in  attendance  at  the  recent  convention  of  the 
Oregon  Contractors  and  Dealers'  Association  where  the  sub- 
ject of  the  Northwest  Electric  Sei-vice  League  was  under 
discussion  and  so  forcefully  endorsed. 

A.  W.  Leonard,  president  of  the  Puget  Sound  Power  & 
Light  Company,  Seattle,  left  Seattle  on  October  17  for  a 
week's  trip  covering  the  state  of  Washington  with  the  Seattle 
Trade  Relations  Tour.  There  were  approximately  125  Seattle 
business  men,  covering  all  interests,  in  the  party. 

L.  H.  Harvison,  vice-president  and  sales  manager  of  the 
M.  W.  Kellogg  Company,  is  spending  some  time  in  the  West, 
particularly  in  visiting  industrial  activities  in  and  about  the 
Bay  of  San  Francisco.  Mr.  Hai-vison  is  interested  in  a  pro- 
cess for  cracking  hydro-carbon  components  of  crude  petroleum 
in  addition  to  the  activities  of  the  Kellogg  Company. 


M.  C.  Osborn,  who  is  well  known  on  the  Pacific  Coast, 
due  to  his  long  association  with  the  Pacific  Gas  &  Electric 
Company  and  the  Washington  Water  Power  Company,  has 
been  appointed  Utilities'  Representative  of  the  Gillespie  Eden 
Corporation  with  headquarters  in  New  York. 

R.  C.  W.  Libbey  is  leaving  on  November  7  to  attend 
the  annual  sales  meeting  of  the  Simplex  Electric  Heating 
Company  at  Cambridge,  Mass.,  to  return  about  the  first  of  the 
year.  He  will  stop  en  route  at  Los  Angeles,  Salt  Lake  City, 
Boise  and  Denver  to  attend  to  business  for  his  company. 

D.  J.  Young,  vice-president  of  the  Tacoma  Gas  Light 
and  Fuel  Company,  has  just  completed  a  trip  through  Cali- 
fornia investigating  operating  conditions  in  the  various  power 
companies  which  have  gas  plants.  Mr.  Young  was  formerly 
connected  with  the  San  Diego  Consolidated  Gas  and  Electric 
Company. 

Dr.  Frederick  E.  Moll,  commercial  manager  of  the  Ber- 
nese Light  &  Power  Company  of  Berne,  Switzerland,  is  a 
recent  Pacific  Coast  visitor  and  is  spending  some  time  in 
investigating  the  hydroelectric  situation  in  the  West.  Dr". 
Moll's  company  is  one  of  the  largest  electrical  power  com- 
panies in  Switzerland. 

R.  P.  Sullivan,  manager  of  the  Tacoma  Railway  &  Power 
Company,  of  the  Stone  &  Webster  interests,  and  K.  C.  Schluss, 
superintendent  of  power  and  equipment  of  the  same  company, 
attended  the  convention  of  the  American  Electric  Railway 
Association  held  at  Atlantic  City  from  October  11  to  15. 
Before  returning  to  Tacoma  they  visited  the  Boston  offices 
of  Stone  &  Webster. 

Frank  B.  Rae,  consulting  engineer  and  one  of  the  pio- 
neers in  electric  development  in  the  West,  has  returned  to 

San  Francisco  where  he  will 
establish  himself  as  a  con- 
sulting electrical  and  mechan- 
ical engineer  specializing  on 
heating  and  ventilating  prob- 
lems. Mr.  Rae  was  connected 
with  the  Western  Union  Com- 
pany as  electrician  of  the  Pa- 
cific Coast  division  from  1877 
to  1880  and  had  charge  of  the 
installation  of  the  duplex  and 
quadruplex  overland  circuits. 
From  1880  to  1883  he  was 
connected  with  the  Brush 
Electi-ic  Light  Co.  as  elec- 
trical engineer  in  San  Francisco  and  while  with  that  com- 
pany built  the  first  plant  of  the  San  Jose  Electric  Light  Co. 
and  acted  as  general  manager  of  that  company.  Mr.  Rae 
then  left  for  the  East  where  he  helped  build  the  present  foi-m 
of  ticker  used  in  the  New  York  Stock  Exchange  and  did  some 
pioneering  in  the  field  of  electric  railway  construction.  In 
1888  Mr.  Rae  became  engineer  for  the  Detroit  Electrical 
Works  and  built  the  Detroit  street  railway  system  which  was 
known  as  the  Rae  system.  Since  that  time  he  has  had  offices 
in  Detroit,  Chicago,  New  York  and  Cleveland  as  consulting 
engineer  and  he  has  now  decided  to  come  to  the  West  where 
more  electrical  development  is  taking  place  than  anywhere 
else  in  this  country. 

OBITUARY 
William  Waters,  one  of  the  best  known  figures  in  San 
Francisco  contracting  and  building  circles,  died  October  17. 
Mr  Waters  was  active  in  the  rebuilding  of  many  of  the  prm- 
cipal  office  buildings  of  San  Francisco  until  1913  when  he  was 
made  Chief  of  Building  Construction  at  the  Panama-Pacific 
Exposition  and  Manager  of  Buildings  during  the  Fair.  In 
1917  he  had  charge  of  the  construction  of  Camp  Fremont. 
For  three  years  Mr.  Waters  had  been  a  member  of  the  engi- 
neering firm  of  Baker,  Carpenter  &  Waters. 
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FUNDAMENTAL  COST-ACCOUNTING  STUDY 
PLANNED  FOR  NEXT  YEAR 

The  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign  has  adopted  the  plan  of  the  Journal  of 
Electricity  and  the  extension  division  of  the  University  of 
California  of  giving  to  the  contractor-dealei's  a  clear  concep- 
tion of  just  what  cost-accounting  is.  It  is  the  intention  of  the 
Journal  of  Electricity  to  publish  a  series  of  articles,  beginning 
early  next  year,  prepared  by  Pi-of.  Henry  R.  Hatfield,  dean 
of  the  college  of  commerce  of  the  University  of  California 
and  a  prominent  authority  throughout  the  nation  on  account- 
ing, covering  the  fundamentals  of  cost  accounting  and  book- 
keeping agreeable  to  the  national  system  of  standardized 
accounts  adopted  by  the  National  Association  of  Contractors 
and  Dealers  some  time  back.  Prof.  Hatfield  will  be  assisted 
in  the  research  work  necessary  in  this  study  by  a  graduate 
student  of  the  university. 


POWER  APPLICATION  FILED  FOR  UPPER  KLAMATH 
LAKE  IN  OREGON 

Roy  W.  Svricart,  president  of  the  Shasta  Valley  Irriga- 
tion Project,  Montague,  Cal.,  has  filed  with  the  state  engineer 
of  Oregon,  an  application  covering  the  storage  of  1,600,000 
acre-feet  of  water  in  the  Upper  Klamath  Lake  for  the  irriga- 
tion of  land  and  the  development  of  power  in  California. 
A  short  time  ago  an  application  was  filed  by  Mr.  Swicart  on 
behalf  of  the  project  covering  the  appropriation  of  1500  sec- 
ond-feet of  water  in  the  Klamath  River  for  ii-rigation  and 
power  development. 


UTAH  COMMISSION  ORDERS  SPECIAL  POWER 
CONTRACTS  TO  BE  MADE  STANDARD 

The  Public  Utilities  Commission  of  Utah  has  just  ren- 
dered a  decision  effective  October  22  whereby  all  existing 
special  power  contracts  of  the  Utah  Power  and  Light  Com- 
pany customers  in  Utah  are  declared  discriminatory  and 
ordered  placed  on  standard  schedule.  This  is  the  result  of  a 
hearing  in  a  special  contract  case  which  was  held  at  the  order 
of  the  Commission,  and  means  an  additional  annual  revenue 
to  the  power  company  of  approximately  $1,000,000.  In  all 
probability  the  power  customers  will  appeal  to  the  state 
Supreme  Court  and  the  case  may  possibly  go  to  the  United 
States  Supreme  Court. 


DEVELOP  ALASKA  WATER  POWER  SITES 
TO  RELEASE  PAPER  PULP  SUPPLIES 

From  one-third  to  one-half  the  annual  needs  of  the 
nation  in  paper  pulp  supplies  would  become  available  through 
the  development  of  the  large  amounts  of  water  power  still 
untouched  in  Alaska,  according  to  a  report  of  the  United 
States  Forestry  Bureau.  Development  of  this  water  power 
would  make  40,000,000,000  feet  of  paper  pulp  material  avail- 
able at  the  rate  of  approximately  1,200,000  tons  per  year. 

In  the  timber  area  from  which  the  paper  pulp  would 
come  the  following  water  power  sites  in  Alaska  have  been 
investigated:  Fish  Creek,  10,000  hp.,  using  water  from  three 
storage  lakes;  Swan  Lake,  9,000  hp.,  with  several  storage 
lakes;  Malia  Bay,  5,000  hp.;  Beaver  Falls,  5,000  hp.  with 
storage;  Shrimp  Bay,  7,000  hp.,  one  storage  lake;  Bailey  Bay, 
6,000  hp.,  and  several  storage  lakes;  Mill  Creek,  4,000  hp.,  and 
other  nearby  sites;  Karta  River,  4,000  hp.,  small  lake;  Hetta 
Inlet,  4,000  hp.,  with  several  small  lakes  at  high  altitudes; 
Thomas  Bay,  28,000  hp.,  15,000  hp.  continuously;  Sweetheart 


Falls,  15,000  hp.  with  large  storage  lake;  Long  Lake,  20,000 
hp.,  and  Crater  Lake,  10,000  hp.;  Treadwell,  12,000  hp., 
already  developed;  Mitchell  Bay,  10,000  hp.;  Wai-m  Spring 
Bay  and  Cascade  Bay,  5,000  hp.  each;  Silver  Bay,  6,000  hp. 


SAN    JOAQUIN    ISSUE    OVERSUBSCRIBED 
THREE  TIMES 

The  $2,625,000  of  8  per  cent 'Convertible  Trust  Bonds  of 
the  San  Joaquin  Light  and  Power  Coi-poration  which  were 
recently  placed  on  the  market  in  San  Francisco  were  over- 
subscribed three  times  the  first  day.  These  bonds  were  Series 
D,  dated  November  1,  1935,  are  redeemable  at  104  and  inter- 
est, and  were  issued  in  denominations  of  $500  and  $1,000. 
Their  purpose  is  to  refund  the  floating  indebtedness  accumu- 
lated in  the  construction  of  the  Kerckhoif  Power  House  and 
the  additions  to  the  Bakersfield  steam  plant.  These  two  addi- 
tions increase  the  generating  capacity  of  the  company  70,000 
horsepower. 


HEAVY  OCTOBER  SNOW  FALL  IN  SIERRA 
MOUNTAINS 

According  to  Weather  Bureau  statistics,  more  snow  has 
fallen  in  the  Sierra  Mountains  this  month  than  in  any  Octo- 
ber since  1878,  with  the  exception  of  the  year  1899.  While 
89  inches  of  snow  fell  at  Summit,  California,  twenty-one  years 
ago,  forty-one  inches  has  fallen  in  the  first  two-thirds  of  the 
month  of  October,  1920.  The  mean  snow  fall  for  October  is 
given  as  13.6  inches. 

As  early  season  snow  is  of  much  more  value  than  snow 
which  falls  late  in  the  season,  there  is  every  reason  for  power 
companies  throughout  the  coast  states  to  be  optimistic  on 
their  supply  of  water  for  next  year.  Rain  fall  in  good  volume 
is  reported  generally  among  the  coast  states  in  October,  and 
supplies  of  water  for  power  purposes  have  increased  to  the 
extent  that  former  power  is  in  most  instances  available. 


IDAHO  COMMISSION  RULES  ON  HEATING 

Public  Utilities  Commission  of  Idaho  has  granted  au- 
thority to  the  Idaho  Power  Company,  Boise,  Idaho,  to  make 
its  schedule  No.  14-A  of  rates  for  air  and  water  heating 
effective  for  all  customers,  dated  October  1.  This  is  equiv- 
alent to  granting  a  30  per  cent  increase  in  rates  for  this  class 
of  service  throughout  its  entire  territory.  Permission  was 
also  given  the  company  to  refuse  to  new  customers  more  than 
4-kw.  connected  load  for  air  or  water  heating. 

The  commission  concluded  that  the  use  of  electricity  for 
heating  air  and  water  for  domestic  pui-poses  is  not  feasible. 
This  finding,  together  with  the  fact  established  by  the  com- 
pany that  the  equipment  necessary  for  heating  service  is 
needed  for  power  uses,  and  cannot  be  confined  to  heating  serv- 
ice without  operating  at  a  loss,  governed  the  commission  in 
granting  the  increased  rates. 


POWER  RESTRICTION  LIFTED  IN  CALIFORNIA 

Recent  rains  have  made  possible  the  lifting  of  the  ban 
on  the  use  of  power  in  the  northern  and  central  parts  of  Cali- 
fornia. Power  Administrator  H.  G.  Butler  on  October  11 
removed  all  restrictions  against  the  use  of  power  except  the 
restriction  on  skip-stop  and  that  restriction  was  lifted  on 
October  18.  According  to  the  Commission,  there  will  be  no 
return  to  the  restrictions  unless  there  is  a  dry  fall,  in  which 
event  the  power  companies  and  the  public  will  again  be  placed 
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on  a  limited  allowance  of  electricity.  Not  since  last  June, 
when  the  need  for  power  conservation  became  apparent,  have 
the  power  companies  been  free  from  strict  regulation.  The 
situation  in  the  state  from  a  power  standpoint  is  considered 
satisfactory  and  the  Commissioner  advised  that  there  is  no 
longer  any  need  for  curtailing  the  use  of  electricity. 


LOS  ANGELES  CITY  RATES  INCREASED 

With  the  adoption  by  the  City  Council  of  Los  Angeles 
of  ordinance  No.  40890,  all  rates  for  electric  service  in  the 
city  were  increased  12%  per  cent,  effective  October  11.  This 
followed  a  long  discussion  and  will  tend  to  relieve  the  situa- 
tion brought  about  by  increased  operating  costs,  and  which 
affected  companies  operating  in  the  city.  The  former  maxi- 
mum lighting  rate  of  5.5  cents  becomes  6.2  cents  and  the 
maximum  power  rate  is  increased  from  4.5  to  5.1  cents,  all 
other  rates  being  increased  in  the  same  proportion.  Consum- 
ers of  the  Los  Angeles  Gas  and  Electric  Corporation,  the 
Southern  California  Edison  Company  and  the  City  Bureau  of 
Power  and  Light  are  affected. 


EXTRACTS    FROM   PUBLIC   UTILITY  COMMISSION 

CASES  IN  1920 
A  summary  of  many  of  the  most  striking  statements  by 
utility  commissions  in  deciding  cases  granting  relief  to  public 
utilities  of  some  of  the  Western  states  during  the  present 
year  has  been  sent  out  by  the  Publicity  Committee  of  the 
N.  E.  L.  A.,  with  the  belief  that  the  points  considei-ed  will  be 
of  benefit  to  many  companies  now  considering  the  matter  of 
rate  increase.  Of  the  seventeen  state  commissions  through- 
out the  country  which  have  granted  relief  to  public  utilities 
to  date  this  year,  the  following  are  quotations  from  some  of 
these  cases  which  affect  utilities  in  the  West: 

IDAHO  POWER  COMPANY,  June  2:  "Obtaining  money  for  a 
fui*ther  investment  when  that  already  made  is  not  yielding  a  compensatory 
return  is  difficiilt  and  the  time  when  the  preparations  must  be  made  for 
the  new  demand  is  now."     Increase. 

SOUTHERN  CALIFORNIA  EDISON  COMPANY.  April  IS:  "It  is 
vitally  necessary  for  the  continued  growth  and  prosperity  of  the  vast  terri- 
tory in  Southern  California  supplied  by  this  company  with  electric  energy 
that  its  full  program  of  electric  development  go  forward  without  serious 
interruption.  We  believe  it  to  be  in  the  interests  of  the  consumers  that 
they  pay  rates  sufficiently  reasonable  to  enable  the  company  to  earn  a  fair 
and  reasonable  return  upon  the  actual  investment.  Unless  this  is  done  it 
is  plain  that  the  utility  cannot  borrow  sufficient  funds  to  carry  forward 
necessary  development."     Increase  of  27   per  cent, 

MISSION  RANGE  POWER  COMPANY,  February  20:  "Despite 
abundant  power,  no  one  else  seems  willing  to  undertake  the  hazard  of 
developing  it,  and  those  who  have  made  the  risk  are  entitled  as  a  minimum 
to  a  fair  return  upon  their  investment."     Increase. 

ARIZONA,  telephones,  rates  and  charges :  "We  do  not  believe  that 
it  was  intended  that  the  regulatory  powers  vested  in  this  commission 
should  be  used  to  the  disadvantage  or  inequity  of  the  public  utilities  of  the 
state,  and  we  believe  we  can  render  a  greater  service  to  the  citizenship  by 
giving  rates  which,  while  they  are  just  and  reasonable  to  the  public,  will 
enable  the  company  to  maintain  a  standard  of  service  fully  equal  to  public 
necessities  and  provide  for  extensions  of  service  which  will  encourage 
rather  than  retard  the  growth  and  development  of  the  state."     Increase. 


OREGON  COMPANY  FILES  FIRST  COMPLETE 
WATER  POWER  APPLICATION 

The  Columbia  Valley  Power  Company,  which  plans 
project  work  on  the  Deschutes  River  in  Oregon,  is  the  first 
company  to  make  an  application  absolutely  completed  and 
perfected  so  as  to  conform  with  the  regulations  issued  by  the 
Federal  Power  Commission.  This  application  was  among  the 
latest  received  but  was  applied  for  in  person  by  C.  D.  Charles 
of  Denver  who  had  all  the  necessary  data  in  his  possession 
to  enable  him  to  make  out  a  complete  application.  In  this 
he  was  assisted  by  Col.  William  Kelly,  the  engineer  officer  of 
the  Commission.  Certain  information  is  still  lacking  in  each 
of  the  other  applications  which  have  been  filed  as  these  Fed- 
eral regulations  were  issued  after  the  applications  were  made 
out.  It  is  expected,  however,  that  the  preliminai-y  permit  for 
the  Washington  Irrigation  and  Development  Company  for  its 
project  on  the  Priest  Rapids  of  the  Columbia  River,  Wash- 
ington, will  be  completed  very  soon. 


NEWSPAPER  MEN  VISIT  BIG  CREEK  PROJECT  OF 
SOUTHERN  CALIFORNIA  EDISON  COMPANY 

(On  the  hearty  cooperation  of  the  press  much  of  the 
success  of  the  great  power  program  of  the  West 
depends.  One  of  the  first  important  steps  towards 
securing  this  cooperation  was  recently  taken  by  the 
Southern  California  Edison  Company  as  described 
below.— The  Editor.) 

Practically  every  newspaper  in  southern  and  central 
California  was  represented  in  a  party  of  inspection  sponsored 
by  the  Southern  California  Edison  Company  in  connection 
with  its  two  hundred  million  dollar  construction  program  in 
the  Big  Creek  region. 

The  party  left  Los  Angeles  Friday  evening,  October  8, 
by  special  train,  arriving  in  Fresno  Saturday  morning  where 


Huntington  Lake  Reservoir  at  an  elevation  of  7000  feet,  and  with  a 
storage  capacity  of  88,400  acre  feet,  supplies  Big  Creek  Power  House 
Nos.   1  and  2,  each  with  an  installed  capacity  of  32,000  kw. 

San  Joaquin  Valley  editors  joined  the  excursion.  From  Fresno 
the  special  was  run  to  El  Prado  where  the  passengers  trans- 
ferred to  the  San  Joaquin  and  Eastern  Railway  for  Cascada. 
Three  days  were  spent  in  going  over  the  Edison  proper- 
ties with  Huntington  Lake  Lodge  as  headquarters.  The  edi- 
tors, seventy  in  number,  were  unanimous  in  the  opinion  that 
the  future  expansion  and  prosperity  of  the  state  are  very 
closely  allied  with  the  power  program.  For  the  first  time, 
these  men  had  the  opportunity  of  studying  the  problems  of 
hydroelectric  development.  Tunnels,  dams,  power-houses  and 
transmission  lines  acquired  a  new  meaning.    They  went  over 


5,500  different  industries  are  located  in  the  San 
Francisco-Oakland  district.  The  development  of 
a  great  industrial  center  in  the  San  Francisco  Bay 
region  is  the  plan  of  the  next  few  years. 

HELP  SAN  FRANCISCO-OAKLAND 

PUT  IT  OVER 


440 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  9 


the  ground  and  followed  the  watercourses  which  will  yield 
750,000  hp.  when  the  fifteen-year  program,  is  finished. 

Two  evening  meetings  were  held.  At  the  first,  company 
officials  explained  in  detail  the  future  plans' for  power  which 
call  for  the  completion  of  new  plants  at  the  rate  of  50,000  hp. 
annually  for  the  next  fifteen  years.  The  need  for  local  sup- 
port in  a  financial  way  was  demonstrated  and  the  importance 
of  rates  sufficient  to  maintain  a  sound  financial  statement 
which  will  encourage  further  investment  of  Eastern  capital 
was  made  clear.  At  the  second  meeting  the  Pasadena  Con- 
vention film  "That  Faii-y  in  the  Snowflake"  was  presented, 
followed  by  an  open  forum. 

As  a  result  of  the  trip  the  press  of  California  will  have 
a  cleai-er  conception  of  the  power  resources  of  the  state  and 
the  necessity  of  their  complete  utilization.  The  members  of 
the  party  were  as  follows: 

F.  W.  Tenney,  San  Pedro  News  ;  C.  F.  Waits,  San  Pedro  Daily  Pilot : 

E.  C.  Wickhizer.  South  Pasadena  Record  and  Courier ;  C.  H.  Connor,  Star- 
News,  Pasadena ;  E.  S.  Kellogg,  Pasadena  Evening  Post ;  A.  T.  Richardson, 
Pomona  Daily  Progress ;  R.  L."  Driscoll,  Pomona  Daily  Bulletin  :  Crombie 
Allen,  Ontario  Daily  Bulletin  ;  E.  L.  Howell,  Chino  Champion ;  J.  P.  Baum- 
gartner,  Santa  Ana  Register ;  M.  A.  Yarnell,  Santa  Ana  Bulletin ;  W.  O. 
Hart,  Orange  News;  W.  L.  Taylor,  Orange  Star;  Paul  Hester,  Anaheim 
Plaindealer ;  W.  L.  Rideout,  Placentia  Courier ;  J.  J.  Conrad,  Huntington 
Beach  News ;  Everett  J.  Horsely,  Anaheim  Herald ;  Paul  Moore,  Redlands 
Facts ;  Frank  Arthur,  Redlands  Facts ;  C.  B.  Irvine,  Culver  City  Call ; 
Walter  W.  Rennie,  Vanguard  News ;  S.  E.  DeRarikin,  Santa  Monica  Out- 
look ;    George    Orgibet,    Redondo    Breeze ;    C.    H.    Turner,    Redondo    Reflex ; 

F.  A.  Johnson,  Hermosa  Beach  Review ;  J.  V.  Van  Eaton,  El  Eegundo 
Herald  ;  G.  F.  Reinhart,  Covina  Citizen ;  E.  V.  Jensen,  Azusa  Pomotropic  : 
C.  O.  Broyon,  Monrovia  Messenger;  Azusa  Pomotropic  and  Arcadia  Jour- 
nal ;  R.  B.  Kennedy,  Whittier  News  ;  Ed.  Van  Matre,  Downey  Champion ; 
A.  V.  Douglas,  Brea  and  La  Habra  Star ;  Cecil  Wilcox,  Lankershim  La- 
conic; Frank  Keffer,  Van  Nuys  News;  R.  C,  Harbison,  San  Bernardino 
Sun ;  C.  A.  Welsher,  Suburban  Home,  Watts ;  W.  L.  Lefavor,  Watts  Adver- 
tiser ;  Wm.  G.  Gilstrap,  San  Gabriel  Sun ;  Wendell  P.  Chambers,  Alhambra 
Federated  News  ;  Archie  J.  Hicks,  Palmdale  Post :  J.  J.  Krouser,  Oxnard 
Courier ;  C.  F.  Hoffman,  Moorpark  Enterprise ;  Tobias  Larson,  Fillmore 
Herald;  W.  E.  Wagener,  Fillmore  Herald;  T.  C.  Holt,  Santa  Barbara 
News :  A.  A.  Smith,  Visalia  Daily  Times ;  W.  S.  Clawson,  Exeter  Sun ; 
John  G.  Ropes,  Woodlake  Echo  ;  Larry  Smith,  Hanford  Journal ;  J.  Mitchell, 
Hanford  Sentinel  ;  John  A.  Rollins,  Tulare  Daily  Advance ;  H.  A.  Charters, 
Tulare  Daily  Register ;  F.  C.  Rhodes,  McFarland  Weekly ;  Mrs.  F.  C. 
Rhodes,  McFarland  Weekly  ;  W.  A.  Hawley,  First  National  Bank,  Delano  ; 
Earl  R.  demons.  Terra  Bella  News ;  John  R.  Bell,  Porterville  Recorder ; 
J.  R.  Gould,  Strathmore  Sentinel ;  A.  L.  Evans,  Lindsay  Gazette ;  Wesley 
Barr,  Los  Angeles  Herald ;  Alexander  Tulley,  Los  Angeles  Express ;  E.  K. 
Hoak,  Los  Angeles  Financial  News  :  Burton  Knisely.  Los  Angeles  Record  ; 
Denton  Crow,  Los  Angeles  Associated  Press :  O.  T.  Palmer,  Hollywood 
Citizen ;  John  King,  Pres.  Pub.  Ass'n.  Hemet ;  Edward  Fairchilds,  Los 
Angeles  Examiner. 


"SAY  MERRY  CHRISTMAS  ELECTRICALLY" 

"Say  Merry  Christmas  Electrically"  is  the  idea  which 
the  Society  for  Electrical  Development  intends  to  sell  to  the 
holiday  shopper  through  the  big  drive  they  are  now  starting. 

The  feature  of  the  campaign  material  to  be  issued  this 


year  will  be  the  five-piece  window  display  cut-out.  This  set 
will  be  lithographed  in  eight  colors.  It  will  be  of  such  a 
nature  that  it  will  be  appropriate  in  any  size  or  shape  of 
window.  With  the  cut-outs  will  be  included  full  illustrated 
instructions  for  making  the  most  instructive  use  of  the 
material. 

An  innovation  will  be  attractively  hand-lettered  invita- 
tions for  merchants  to  mail  to  prospective  customers  urging 
them  to  visit  their  shop  and  see  the  display  of  electrical 
Christmas  gifts.  These  will  be  printed  in  two  colors  on  folded 
sheets  of  note  paper,  envelopes  to  match  being  supplied. 

There  will  also  be  folders  and  booklets  describing  and 
illustrating  many  different  electrical  gifts,  lantern  slides  and 
popular  poster  stamps.  The  poster  stamps  will  carry  the 
design  used  on  the  central  panel  of  the  window  display  cut- 
outs. 

In  the  Holiday  Campaign  issue  of  the  Sales  Service 
Monthly  there  will  be  from  15  to  20  newspaper  advertise- 
ments. Every  ad  suggestion  is  illustrated  and  cuts  or  mats 
of  the  illustrations  will  be  supplied  by  the  Society  upon 
request. 

The  Society  states  that  any  electrical  merchants  believ- 
ing that  it  vsdll  not  be  necessary  to  make  a  particular  effort 
are  doomed  to  disappointment.  There  is  business  to  be  had — 
but  it  must  be  sought.  Merchants  in  other  lines  are  realizing 
this  and  will  make  unusual  efforts  to  secure  their  share  of  the 
holiday  trade. 


MORE  PREFERRED  STOCK  TO  BE  ISSUED 
BY  P.  G.  &  E. 

Pacific  Gas  &  Electric  Company  is  offering  its  first 
preferred  stock,  to  yield  7%  per  cent  on  the  investment. 
This  is  in  line  -with  a  recent  order  of  the  California  Railroad 
Commission  authorizing  an  issue  of  $1,000,000,  proceeds  to 
be  applied  to  part  payment  of  construction  expenses.  Au- 
thority has  been  asked  to  issue  $5,000,000  of  this  stock. 


SAN  JOAQUIN  LIGHT  &  POWER  APPLIES  FOR 
PERMIT  ON  BEAR  CREEK 

Application  has  been  made  by  the  San  Joaquin  Light  & 
Power  Corporation  to  use  a  hundred  second-feet  of  water 
from  Bear  Creek.  According  to  the  plans  the  company  in- 
tends to  spend  $1,200,000  on  the  construction  of  a  dam  1600  ft. 
long  which  will  store  21,000  acre-feet  of  water  and  develop 
8,400  hp. 


WESTINGHOUISE  AND  SIMPLEX  HEATERS  NOT 
INFRINGEMENTS  ON  MAJESTIC'S  PATENT 

The  cases  for  infringement  of  patent  of  the  Majestic 
Electric  Development  Company,  San  Francisco,  Cal.,  against 
the  Westinghouse  Electric  &  Manufacturing  Company  and 
Holbrook,  Merrill  &  Stetson,  agents  for  the  Simplex  Heating 
Company,  were  recently  tried  in  San  Francisco  with  the  re- 
sult that  while  the  court  did  not  hold  that  the  Majestic  patents 
were  invalid,  it  was  held  that  the  Westinghouse  and  Simplex 
heaters  were  not  infringements.  The  Majestic  company  ad- 
vises that  it  will  immediately  appeal  to  the  United  States 
Circuit  of  Appeals  this  decision  of  the  United  States  District 
Court  at  San  Francisco.  The  Majestic  company  also  advises 
that  suits  will  shortly  be  brought  against  other  companies 
in  defense  of  the  same  and  other  patents. 


An  illustration  which  shows  a  suggested  method  of  using  the  window 
display  cut-out  which  the  Society  for  Electrical  Development  is  issuing 
for  the  use  of  the  electrical   dealer. 


OREGON  INDUSTRIAL  COURT  IS  PROPOSED 

Settlement  of  all  industrial  disputes  and  regulation  of 
industries  by  three  judges  to  be  appointed  by  the  governor 
is  the  purpose  of  a  bill  which  will  be  presented  for  considera- 
tion at  the  next  session  of  the  legislature.  The  judges,  ac- 
cording to  the  proposed  measure,  will  constitute  a  court  of 
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industrial  relations,  and  the  appointment  of  the  personnel 
-jhust  be  made  with  the  advice  and  consent  of  the  senate. 

Although  the  proposed  bill  vnll  be  copied  to  some  extent 
from  the  industrial  court  law  enacted  in  Kansas,  that  feature 
of  the  measure  providing  for  the  abolishment  of  the  public 
service  commission  will  probably  not  be  followed.  It  is  likely, 
however,  that  if  enacted  the  bill  will  merge  the  affaii-s  of  the 
present  public  service  commission  with  the  tribunal  of  indus- 
trial relations  to  avoid  any  duplication  of  effort. 


ADVERTISING  OF  HYDRO  PROJECTS  PRIOR  TO 
COMPLETION  OF  APPLICATION  PERMITTED 

The  Federal  Power  Commission  has  authorized  the  ad- 
vertising of  the  applications  for  licenses  under  the  Water 
Power  Act  of  the  Crown- Willamette  Paper  Company  of  Ore- 
gon and  the  Pit  River  Power  Company  of  California  prior  to 
.  the  completion  of  their  respective  applications.  Construction 
is  ah-eady  under  way  in  the  latter  case  and  in  the  former 
case,  because  of  the  serious  shortage  of  paper  in  California, 
the  rule  was  departed  from  in  order  that  preliminary  con- 
struction on  a  pulp  and  paper  project  might  begin  at  an  early 
date. 


CONTRACTOR- DEALER    BUSINESS    IN 
SAN  FRANCISCO  IN  1919 

"  Resiilts  of  a  questionnaire  recently  sent  out  to  contrac- 
tor-dealers in  San  Francisco  show  some  estimated  financial 
'  figures  for  the  year  1919.  Although  all  contractor-dealers 
did  not  respond,  returns  were  received  from  twenty-six  gen- 
erally known  to  be  responsible  for  most  of  the  work  placed 
in  the  city.  Capital  invested,  ■  $769,208;  gross  business, 
$2,111,113;  payroll,  $583,498;  material  purchased,  including 
supplies  and  stock,  $1,735,530. 


PASADENA  TO  INVESTIGATE  HYDROELECTRIC 
PROJECT 

.  '  Authorization  has  been  given  by  the  City  Commission  of 
Pasadena,  Cal.,  to  T.  W.  Koyner,  general  manager  of  the 
Municipal  Lighting  Department,  and  Samuel  B.' Morris,  chief 
engineer  of  the  Municipal  Water  Department,  to  investigate 
a  project  near  that  city  which  it  is  expected  will  bring  from 
15,000  to  25,000  hp.  in  hydroelectric  energy. 


RECORD  OIL  PRODUCTION  IN  CALIFORNIA 
IN  SEPTEMBER 

The  September  production  of  all  oil  companies  in  Cali- 
fornia of  304,340  barrels  a  day  established  a  record  figure 
for  the  state,  according  to  a  statement  of  the  Standard  Oil 
Company  in  Califorraa.  Daily  production  of  302,400  barrels 
in  June,  1914,  was  the  highest  previous  figure  recorded.  New 
production  in  the  Elks  Mills,  it  is  said,  was  mainly  responsible 
for  the  large  figure.  While  fifty-five  new  wells  were  com- 
pleted in  September,  with  an  initial  daily  production  of  21,775 
barrels,  stocks  decreased  by  over  275,000  barrels  in  the  month. 


SAN  DIEGO  APPLIES  TO  ISSUE  SECURITIES 

The  San  Diego  (Cal.)  Consolidated  Gas  and  Electric 
Company  on  October  20  applied  to  the  Railroad  Commission 
for  authority  to  issue  $500,000  of  its  first  mortgage  five  per 
cent  gold  bonds  and  $604,000  of  its  preferred  stock.  Both 
issues  are  to  go  to  the  San  Diego  Electric  Railway  Company 
and  the  United  Light,  Fuel  and  Power  Company  in  payment 
for  the  power  plant  of  the  railway  company  and  the  steam 
heat  distributing  system  of  the  United.  Both  of  these  cor- 
porations have  applied  to  the  Railroad  Commission  for  author- 
ity to  sell  their  plants  to  the  San  Diego  Consolidated  Gas  and 
Electric  Company. 


SOUTHERN  SIERRAS  AND  HOLTON  COMPANIES 
GRANTED  RATE  INCREASES 

On  Sept.  17,  the  Railroad  Commission  of  California 
authorized  the  Southern  Sierras  Power  Company  and  the 
Holton  Power  Company  to  increase  their  rates  for  electric 
energy  in  an  amount  which  will  provide  a  return  estimated 
at  8.4  per  cent.  The  added  cost  to  the  consumers  of  the 
former  company  will  approximate  19.2  per  cent,  while  that 
to  the  Holton  consumers  will  be  about  10.4  per  cent.  Both 
companies  being  jointly  owned,  the  increase  to  the  public  on 
the  combined  systems  will  approximate  16.5  per  cent.  The 
new  rates  for  lighting  and  cooking  became  effective  on  South- 
ern Sierra  Power  Company's  meter  readings  of  Sept.  20,  while 
the  power  rates  will  be  effective  Nov.  1.  Meanwhile  a  20  per 
cent  surcharge  is  to  be  collected.  In  the  case  of  the  Holton 
Company,  new  lighting  and  cooking  schedules  are  effective 
Sept.  20  and  power  schedules  on  Oct.  31,  with  a  15  per  cent 
surcharge  collected  in  the  meantime. 

The  Sierras  Power  Company  is  directed  by  the  Com- 
mission to  charge  the  Nevada-California  Power  Company  one 
cent  per  kw-hr.  for  all  energy  delivered  for  i-esale  to  the 
Nevada  customers  of  the  utility.  The  Nevada  company  owns 
four  of  the  plants  (and  transmission  lines)  operated  by  the 
Sierras  company,  and  their  rental  is  fixed  by  the  Commission 
at  $500,000,  as  against  charges  under  a  leasing  arrangement 
totaling  $596,732.  Immediate  installation  of  a  meter  to  meas- 
ure power  sold  to  the  parent  company  is  ordered  by  the  Com- 
mission. 

In  discussing  service  in  the  Imperial  Valley,  referring 
to  the  two  steam  stand-by  plants  of  the  Holton  company  and 
the  conditions  that  make  continuous  steam  operation  there 
uneconomical,  the  Commission  holds  that  large  consumers 
requiring  continuous  service  must  install  their  own  stand-by 
until  the  growth  of  load  justifies  an  investment  sufficient  to 
install  sufficient  capacity. 

"However,"  says  the  Commission, 

"the  service  in  the  valley  is  continually  growing  and  it  i&  apparent  that 
definite  steps  should  be  taken  at  this  time  toward  bettering  the  quality 
of  service  being  rendered  even  if  this  requires  considerable  investment  on 
the  part  of  the  utilities.  Either  a  standby  plant  sufficient  to  carry  the 
essential  loads,  which  can  be  put  in  operation  at  a  shorter  notice  than 
the  present  plants,  should  be  planned  or  an  additional  source  of  power 
should  be  arranged  for.  The  companies  owe  an  obligation  to  their  con- 
sumers in  the  Imperial  Valley  to  take  steps  to  this  end  and  it  will  be  ex- 
pected of  them  that  they  present  to  the  Commission  not  later  than  January 
1,  1921,  a  practical  plan  of  improving  the  service." 

Regarding  the  rule  of  the  companies,  approved  by  the 
Commission,  covering  the  financial  demands  of  the  companies 
in  connection  with  service  extensions,  the  Commission  says: 

"It  does  not  appear  that  a  modification  of  the  rule  is  justified  at 
the  present  time  due  to  financial  difficulties  existing,  with  the  exception 
that,  pending  final  decision  of  the  Commission,  Holton  Power  Company 
and  Southern  Sierras  Power  Company  should  make  all  extensions  without 
charge  to  applicant  for  lighting  service  where  the  cost  of  the  same  does 
not  exceed  §80  per  consumer." 

"Under  the  circumstances,"  it  is  added, 

"it  is  reasonable  for  the  companies  to  call  upon  applicants  desiring  service 
to  assist  them  by  the  advance  of  mo.neys,  it  being  understood,  of  course, 
that  where  the  entire  cost  of  an  extension  is  advanced  the  company  will 
pay  interest  thereon  in  cases  where  the  company  will  make  the  extension 
without  advance  were  money  available.  The  demands  for  power  develop- 
ments to  meet  the  growth  of  business  on  the  company's  systetm  is  taxing 
them  to  the  full  extent  of  their  ability  to  cover  the  cost  of  power  plant 
construction   and   general    transmission   and   distribution   additions." 

"A  logical  districting  of  the  company  as  regards  rates 
for   lighting   service,"    says    the   Commission,   "would   be    to 


$150,000,000  in  crops  can  be  raised  annually  on  the 
arid  lands  which  will  be  irrigated  by  the  Colorado 
River  Project  and  over  one  million  people  can  be 
supported  on  this  territory — later  to  become  elec- 
trical customers. 

HELP  THE  LEAGUE  OF  THE  SOUTHWEST 
TO  PUT  IT  OVER 
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divide  the  system  of  Southern  Sien-as  Power  Company  into 
five  districts,  as  follows: 

"(1)  The  territory  north  of  San  Bernardino  mountains. 

*'(2)  The  teiTitory  south  of  the  San  Bernardino  mountains,  excluding 

Coachella  Valley  and  the  city  of  San  Bernardino. 
"(3)   Coachella  Valley. 
"(4,  Citv  of  San  Bernardino. 
"(5)   City  of  Blythe." 

The  Commission,  in  declining  to  exempt  Coachella  Val- 
ley from  the  increase  and  in  answer  to  the  claim  of  the  Coa- 
chella Valley  consumers  that  they  can  not  afford  to  pay  more 
for  power,  suggests  that  the  Sien-as  company  waive  existing 
contractural  rights  in  the  event  that  indi^•idual  consumers  find 
it  more  economical  to  use  other  foiins  of  power. 

The  new  rates,  according  to  the  Commission,  are  fixed 
on  a  valuation  of  §7,618,541  for  the  Southern  Sierras  Com- 
pany and  $1,111,500  for  the  Holton  Company,  or  a  total  valua- 
tion of  $8,730,091  for  both.  The  Commission  estimates  that 
the  gross  operating  revenue  of  the  Sierras  company  for  1920 
will  total  §1,696,020;  Holton  company  $618,550.  Combined 
revenue,  $2,314,570.  Combined  gross  operating  expense,  $1,- 
644,480  di^-ided  as  follows:  Sierras  company  $1,141,410;  Hol- 
ton company  $503,070. 


COAST  VALLEYS  ELECTRIC  REQUESTS 
BOND  ISSLTE 

The  Coast  Valleys  Gas  &  Electric  Company,  San  Fran- 
cisco, Cal.,  on  October  14  applied  to  the  California  Eailroad 
Commission  for  authority  to  issue  $375,000  of  its  first  mort- 
gage, 6  per  cent,  forty  year  gold  bonds.  According  to  the 
application,  the  proceeds  are  to  be  used  to  reimburse  its 
treasury  for  money  spent  out  of  earnings  for  improvements 
and  betterments  and  to  pro-\ade  funds  for  planned  improve- 
ments to  the  company's  system  throughout  Monterey  county. 
The  company  estimates  that  it  will  require  approximately 
$84,000  to  complete  work  already  under  way  and  that  im- 
provements planned  but  not  yet  started  will  call  for  an  ex- 
penditure of  $323,580. 

Among  the  planned  electrical  improvements  are:  In- 
creased capacity  of  4000-volt  feeders  in  Salinas  Valley, 
$20,000;  distribution  line  extensions  next  twelve  months, 
$12,000;  new  outdoor  high-tension  substation  at  Salinas, 
$15,000;  new  distribution  substations  east  and  west  sides  of 
Salinas  Valley,  $30,000;  duplicate  transmission  line  from  Metz 
to  King  City,  $25,000;  convert  Soledad-King  City  line  from 
30  k^^  to  60  k\'.,  $30,600;  total,  $132,600. 


TRADE  NOTES 


Combination  For  Insulator  Research  — 

An  arrangement  has  been  made  whereby  the  General 
Electric  Company  has  acquired  an  interest  in  the  Locke  Insu- 
lator Coi-poration.  The  officers  and  directors  of  the  corpora- 
tion are: 

Donald  Symington,  president ;  John  F.  Symington,  vice-president : 
F.  H.  Reagan,  \'ice-president ;  W.  G.  Hoffman,  Jr.,  treasurer,  and  J.  F. 
Douty,  secretary.  The  directors,  in  addition  to  the  president  and  two  vice- 
presidents,  are  G.  E.  Emmons,  C.  W.  Appleton,  D.  E.  BuUen,  J.  W.  Upp, 
George  P.  Baldwin,  C.  J.  Symington  and  Walter  T.   Goddard. 

This  arrangement  will  result  in  engineering  and  research 
cooperation  between  the  two  companies  ^vith  respect  to  insu- 
lator problems.  The  manufacturing  facilities  of  the  Locke 
Company  will  be  greatly  increased  upon  the  completion  of  its 
new  plant  at  Baltimore  early  next  year. 

Western  Electric's  High  Volume  of  Business  — 

Sales  of  the  Western  Electric  Company  are  running  at  a 
higher  rate  than  at  any  other  period  in  its  history,  according 
to  a  recent  report  from  the  company.  For  eight  months  of 
the  current  year  its  domestic  billing  showed  a  total  volume 
of  $119,500,000.00,  indicating  domestic  sales  for  the  year  ap- 
proximately $190,000,000.00.  This  does  not  include  export 
business  nor   sales   of   its  foreign  affiliated   companies. 


Pacific  Coast  Office  Established  — 

The  Manistee  Iron  Works  Company  of  Manistee,  Mich- 
igan, have  established  a  Pacific  Coast  District  Office  in  the 
Rialto  Building,  San  Francisco.  The  district  will  be  in  charge 
of  Mr.  L.  M.  Page,  general  sales  manager  for  the  past  five 
years.  Branch  offices  will  shortly  be  opened  at  Los  Angeles, 
Portland  and  Seattle. 

Retrospect  of  Fan-Motor  Season  —  > 

An  optimistic  ^-iew  of  the  fan-motor  situation  is  con- 
tained in  a  statement  just  issued  by  the  Fan  Motor  Section 
of  the  Associated  Manufacturers  of  Electrical  Supplies.  It  is 
stated  that  the  left-over  stocks  in  the  South  are  very  low,  in 
the  West  quite  small,  in  the  Southwest  below  normal,-  on  the 
Pacific  Coast  law,  while  in  the  East  the  stock  is  a  bit  larger 
than  usual,  due  in  a  measure  to  unfavorable  weather  condi- 
tions having  set  in  which  tended  to  prevent  the  jobber  and 
dealer  from  disposing  of  stocks.  However,  a  line  drawn  be- 
tween the  East  and  West  would  show  a  normal  left-over 
stock  of  fans. 

It  is  thought  that  this  left-over  stock  will  not  have  any 
appreciable  effect  on  the  trade  next  year  and  manufacturers 
are  very  optimistic  about  the  future  fan-motor  business,  par- 
ticularly regarding  its  use  in  the  home.  Efforts  are  to  be 
made  to  emphasize  to  the  trade  through  various  mediums  the 
uses  of  the  fan  in  winter  so  as  to  make  it  an  all-the-year- 
round  utility  device  instead  of  a  seasonable  luxury,  as  it  has 
been  regarded  by  many.  Most  of  the  manufacturers  are  plan- 
ning for  an  increased  production  of  from  20  to  25  per  cent 
and  one  in  particular  is  planning  for  a  40  per  cent  increase. 
Some  of  the  smaller  manufacturers,  while  not  planning  for 
an  increased  production,  are  keeping  up  to  the  1920  schedule. 

Certain  difficulties  are  being  experienced  in  securing  raw 
materials,  particularly  foundry  products.  Wire  is  now  easier. 
The  situation  is  by  no  means  normal  yet,  as  the  manufactur- 
ers see  it.  Work  on  the  production  of  fans  is  carried  on 
throughout  the  year  and  manufacturing  orders  for  1921  stock 
were  placed  last  -wdnter.  It  is  hardly  believed  that  there  will 
be  any  recession  in  prices  this  year,  in  fact,  there  will  prob- 
ably be  some  increases.  There  have  been  no  decreases  in  the 
price  of  labor  or  raw  materials  and  much  raw  material  was 
purchased  last  winter  when  the  prices  were  at  top  notch. 
It  is  felt  that  jobbers  can  be  of  great  assistance  in  aiding 
manufacturers  to  move  stock  by  placing  orders  for  fans 
earlier  in  the  year  than  they  have  been  accustomed  to  doing, 
and  in  this  connection  manufacturers  expect  to  issue  their 
price  schedules  earlier  this  fall  than  they  usually  do.  A  big 
demand  is  expected  for  8,  10  and  12-inch  sizes,  while  ceiling 
fans  have  just  experienced  a  phenomenal  run  and  are  ex- 
pected to  run  high  next  year. 

Sales  Agent  Moves  West  — 

H.  Alex  Hibbard,  who  has  for  the  past  three  years  been 
general  sales  agent  for  the  T  &  W  Universal  Plug  Co.  with 
offices  at  Chicago,  has  resigned  his  position  and  will  return 
to  Denver  to  look  after  the  interests  of  Alex  Hibbard,  Inc., 
electrical  sales  engineers,  of  which  company  he  is  president. 

New  Store  in  Long  Beach  — 

The  J.  W.  Lane  Electric  Company  formally  opened  their 
new  store  and  showroom  in  Long  Beach  a  short  time  ago. 
This  company's  new  home,  which  is  located  at  201-205  East 
Third  Street,  is  modem  in  every  respect  and  follows  the  rec- 
ommendations of  the  California  Cooperative  Campaign  in  its 
arrangements,  although  Mr.  Lane  has  introduced  many  novel 
and  distinctive  features.  The  following  comment,,  made  by 
Mr.  Lane  to  a  local  reporter,  is  interesting: 

"Distinction  in  the  shop,  in  its  equipment,  its  service,  display,  and 
its  general  appeal  to  the  public  is  the  ideal.  In  operating  I  shall  attempt 
to  supply  everything  the  public  demands.  I  have  learned  the  value  of 
this  through  seeing  one  man  grow  from  an  unimportant  person  to  the 
biggest  merchant  in   a   large   middle  western    city  by  this   policy." 
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Meeting  Notices  for  Electrical  Men 

(A  review  of  the  many  accomplishments  of  the  California  Cooperative  Campaign  and  a  sum- 
mary of  the  comprehensive  plans  for  the  future  are  included  in  the  report  of  the  Advisory 
Committee  of  the  Campaign  which  appears  on  this  page.  A  landmark  among  engineering 
activities  m  the  West  is  the  announcement  of  the  1921  A.  I.  E.  E.  Salt  Lake  Convention  which 
appears  here  along  with  news  of  a  Pacific  Coast   Radio  Convention.— The  Editor) 


California  Cooperative  Campaign  Advisory  Committee 
Makes  Report 

The  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign  met  during  August  and  planned  an 
extensive  advertising  campaign  for  the  Christmas  holiday 
season.  It  was  decided  to  assume  direct  charge  of  all  the 
electrical  home  exhibits  in  the  future,  instead  of  leaving  this 
in  the  hands  of  local  groups  in  each  city.  Preparatoi-y  plans 
were  made  for  the  organization  of  a  speakers'  bureau  to  tell 
the  electrical  story,  and  especially  the  hydroelectric  develop- 
ment story,  to  all  commercial,  civic  and  women's  clubs  in 
California.  This  work  the  Advisory  Committee  intends  doing 
in  collaboration  with  the 
Publicity  Committee  of  the 
Pacific  Coast  Section  of  the 
N.  E.  L.  A. 

In  the  committee's  re- 
port on  electrical  homes,  it  is 
shown  that  results  have  al- 
ready been  reported  in  the 
electrical  industry  which  are 
especially  gratifying  to  the 
Campaign.  Already  realty 
men  are  building  new  homes 
which  follow  quite  closely  the 
plans  of  the  electrical  homes, 
and  architects  and  contrac- 
tors have  been  working  with 
the  construction  engineer  of 
the  Campaign  and  report  in- 
creased enthusiasm  on  the 
part  of  house  owners  and 
prospective  builders  for  a 
higher  grade  of  wiring  and 
for  more  outlets.  In  Oakland 
it  is  reported  that  every 
builder  has  increased  the 
number  of  his  outlets  50  per 
cent  and  in  Los  Angeles  elec- 
trical contractors  report  a  .20 
per  cent  increase  in  number 
of  convenience  outlets  being 
provided.  If  the  Campaign 
has  done  nothing  more,  it  has 

awakened  the  people  and  those  interested  in  building  to  the 
actual  necessity  of  more  outlets  than  appear  in  the  ordinary 
lighting  fixture  and  the  effort  is  already  beginning  to  bear 
fruit  . 

It  has  not  been  the  intention  of  the  Campaign  in  these 
model  homes  to  install  the  last  word  in  wiring.  It  has  been 
their  aim,  however,  to  put  in  the  best  wiring  job  that  can  be 
commercialized.  The  wiring  in  the  San  Francisco,  Sacra- 
mento and  Oakland  homes  cost  $700,  $250,  and  $500  respec- 
tively. 

It  is  of  interest  to  note  the  number  of  persons  who 
visited  these  homes  in  the  periods  of  two  weeks  in  which 
they  were  open.  In  round  numbers  20,000  persons  visited  the 
San  Francisco  home,  10,000  at  Sacramento  and  30,000  at 
Oakland.  Of  a  special  value  to  contractors  and  retailers  is 
the  list  of  live  prospects  which  was  obtained  from  the  Oakland 
home,  where  approximately  10,000  names  were  registered  on 
cards  provided  for  that  pui-pose.  In  San  Francisco  about 
$,000  persons  registered. 
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RAPHAEL  WEILL 


The  enterprise  and  enthusiasm  which  have  characterized  the 
engineering  prog:ress  of  the  West  have  their  counterpart  in 
the  field  of  retail  merchandising  where  they  have  made  pos- 
sible the  rapid  upbuilding  of  outstanding  commercial  enter- 
prises. It  is  this  same  spirit  which  has  resulted  in  such 
institutions  as  the  California  Electrical  Cooperative  Cam- 
paign, widely  recognized  today  as  one  of  the  most  distinctive 
achievements  of  the  electrical  industry  in  the  West.  To 
Raphael  Weill,  vice-president  of  the  White  House  Company. 
San  Francisco  pioneer  in  merchandising,  this  issue  of  the 
Journal  of  Electricity  is  affectionately  dedicated  in  apprecia- 
tion of  his  contribution  to  the  West  in  establishing  and  main- 
taining those  high  standards  in  commercial  life  which  have 
become  so  fundamental  a  part  of  the  Western  vision  of  today. 


The  quality  of  the  crowds  attracted  by  the  electrical 
homes  has  been  veiy  high.  Practically  all  visitors  are  people 
who  own  or  are  intending  to  build  or  buy  homes.  Another 
interesting  angle  of  the  electrical  home  is  that  every  real 
estate  fii-m  which  has  had  an  electrical  home  has  already 
made  request  that  others  be  held  on  their  property.  Other 
real  estate  companies  have  requested  the  opening  of  homes 
in  their  districts. 

Arrangements  are  being  made  to  open  homes  in  Los 
Angeles,  Long  Beach,  San  Diego  and  Fresno  before  the  end 
of  this  year.  Of  the  two  homes  projected  in  Los  Angeles, 
one  is  being  built  of  adobe  at  an  expense  of  about  $40,000, 

and  is  said  to  be  the  first 
two-story  adobe  house  to  be 
built  in  Los  Angeles  within 
the  last  fifty  years. 

In  the  matter  of  pub- 
licity, the  Campaign  is  pre- 
paring a  series  of  ten  illus- 
trated lectures  on  the  elec- 
trical home,  room  by  room, 
which  will  run  in  fifteen  of 
the  largest  newspapers  in 
California  from  the  first  of 
November  until  the  first  of 
January.  With  these  stories 
the  Campaign  not  only  hopes 
more  thoroughly  to  sell  the 
electrical  home  idea,  but  also 
to  increase  the  demand  for 
electrical  appliances  during 
the  Christmas  season. 
Salt  Lake  City  Gets  1921 
A.  I.  E.  E.  Convention 
At  a  meeting  of  the 
Board  of  Directors  of  the 
A.  L  E.  E.,  held  in  Philadel- 
phia October  8,  it  was  decided 
to  hold  the  1921  Annual  Con- 
vention jointly  \\'ith  the  Pa- 
cific Coast  Convention  at  Salt 
Lake  City,  Utah,  during  the 
week  beginning  Monday,  Jime 
20th. 
The  principal  argument  in  favor  of  comhining  the  two 
conventions,  as  advanced  by  the  Pacific  Coast  Convention  held 
in  Portland  last  July,  was  the  desirability  of  bringing  the 
eastern  and  western  members  of  the  Institute  together  oc- 
casionally for  an  interchange  of  ideas,  instead  of  holding  two 
conventions  each  year,  namely,  the  annual  in  the  eastern  por- 
tion of  the  counti-y  attended  by  a  few  of  the  far  western  mem- 
bers, and  the  Pacific  Coast  convention  attended  by  only  a  few 
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200,000  people  are  expected  to  visit  Electrical 
Homes  in  California  before  the  first  of  the  year 
and  $20,000  will  be  spent  in  advertising  these  pro- 
jects, according  to  recent  estimates  of  the  Califor- 
nia Electrical   Cooperative   Campaign. 

HELP    THE    CALIFORNIA    ELECTRICAL 
COOPERATIVE  CAMPAIGN  PUT  IT  OVER 
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eastern  members.  The  records  show  that  no  annual  conven- 
tion of  the  Institute  has  ever  been  held  west  of  Omaha  and 
none  west  of  the  Mississippi  river  since  the  St.  Louis  conven- 
tion in  1904. 

Pacific  Coast  Wireless  Men  to  Convene  in  San  Francisco 
in  November 

The  first  Pacific  Coast  Radio  Convention  and  Show  will 
be  held  in  San  Francisco  November  25,  26  and  27  for  the 
Army,  Navy,  Department  of  Commerce,  Shipping  Board, 
Radio  Manufacturers,  Radio  Clubs  and  Associations,  and  am- 
ateur radio  operators.  With  a  slogan  of  "Fair  play  for  the 
amateur  and  commercial  operator,"  the  San  Francisco  Radio 
Club  expects  that  new  standards  will  be  set  in  the  ai-t,  devel- 
opment of  apparatus  outlined  and  the  good- will  of  western 
radio  be  promoted. 

Montana  Power  Holds  Electric  Show 

The  first  annual  electi'ic  show  of  the  Montana  Power 
Company  was  held  at  Butte,  Montana,  October  4  to  8,  which 
it  was  estimated  more  than  twelve  thousand  people  attended. 
While  the  amount  of  merchandise  sold  during  the  demonstra-- 
tions  was  gratifying  to  the  firms  participating,  the  show  was 
intended  primarily  as  an  educational  exhibit  rather  than  a 
merchandising  proposition.  It  is  expected  that  the  show  will 
be  made  an  annual  event  there  in  the  future. 

Utah  A.  I.  E.  E.  to  Help  Organize  Engineering  CouncLl 
of  Utah 

Tlie  Utah  Section  of  the  A.  I.  E.  E.  at  its  meeting  of 
October  15  approved  the  proposed  constitution  of  the  Engi- 
neering Council  of  Utah  and  agreed  to  cooperate  with  the 
other  engineering  societies  in  effecting  a  permanent  organi- 
zation. 

An  interesting  paper  on  "The  Outstanding  Features  of 
the  1920  Convention"  was  presented  by  H.  T.  Plumb,  official 
delegate  to  the  Annual  Convention,  who  also  reported  on  the 
Pacific  Coast  Convention.  In  connection  with  this  latter  con- 
vention, Mr.  Plumb  expressed  the  opinion  that  in  one  respect 
in  particular  it  was  more  satisfactory  than  the  Annual  Con- 
vention, namely,  that  there  were  fewer  papers  and  more  time 
allowed  for  discussion  and  for  getting  acquainted  with  the 
other  delegates. 

The  Section  also  filed  a  petition  asking  that  the  sphere 
of  its  activities  and  membership  be  extended  from  its  present 
limitation  of  sixty  miles  I'adius  of  Salt  Lake  City  to  include 
all  qualified  electrical  engineers  from  the  southern  border  of 
Utah  to  St.  Anthony,  Idaho. 

San   Francisco   Electrical    Retailers   Hear   Talk 
on  Advertising 

The  regular  semi-monthly  meeting  of  the  San  Francisco 
Electrical  Retailers'  Association  was  held  on  the  evening  of 
October  13.  Rollin  C.  Ayers,  advertising  manager  of  the 
Zellerbach  Paper  Company  and  past  vice-president  of  the 
Associated  Ad  Clubs  of  the  World,  spoke  on  "Cash  Drawer 
Value  of  Better  Business  Practices,"  and  told  of  the  work 
that  was  being  done  by  the  Associated  Ad  Club  and  Better 
Business  Bureaus  to  keep  advertising  truthful.  He  dwelt 
at  length  on  the  necessity  for  straightforward  advertising  in 
the  newspapers  and  reminded  the  members  of  the  Association 
that  newspaper  advertising  was  not  the  only  kind  of  adver- 
tising, but  that  a  satisfied  customer  who  would  talk  favorably 
about  the  service  received  at  their  stores  was  one  of  the  best 
advertisements  they  could  possibly  have. 

Synchronous  Club  Holds  Interesting  Meeting 

"One  of  the  best  meetings  which  has  been  held  in  the 
last  two  years,"  was  the  verdict  of  over  100  members  of  the 
Los  Angeles  Synchronous  Club  following  the  gathering  of 
October  12.  Two  highly  entertaining  and  instructive  ad- 
dresses were  given.     The  first  was  presented  "by  LieutTTT.  E. 


Barden,  U.  S.  N.,  who  discussed  the  recent  voyage  of  the 
German  submarine  U.B.  88.  Lieut.  Barden  was  navigating 
officer  on  this  cruise  which  was  made  for  the  purpose  of 
observing"  any  features  of  these  boats  which  may  be  adopted 
by  this  country.  In  the  talk  particular  attention  was  devoted 
to  the  electrical  features  of  the  boats,  both  for  operation  and 
signaling. 

A  very  clear  account  of  modem  automatic  substations 
was  given  by  G.  B.  Korker,  engineer  for  the  Westinghouse 
Electric  &  Manufacturing  Company.  Mr.  Kirker  described 
the  five  automatic  stations  now  in  service  for  the  Pacific 
Electric  Railway.  These  are  rotary  converter  outfits  of  1000 
kilowatts  capacity. 

Seattle  A.  I.  E.  E.  to  Hear  Exposition  of  Light  Theories 

At  the  regular  monthly  meeting  of  the  Seattle,  Chapter 
of  the  A.  I.  E.  E.  on  November  16  J.  D.  Ross,  superintendent 
of  the  Municipal  Light  and  Power  System,  Seattle,  will  pre- 
sent an  illustrated  paper  on  "Radiant  Energy  and  Its  Rela- 
tion to  Matter,  Space  and  Time."  Mr.  Ross  will  present 
experiments  to  demonstrate  his  theories  that  light  travels  in 
cuiwes,  that  the" magnetic  line  is  the  axis  of  a  light  wave, 
and  other  topics. 

Mare  Island  Trip  Planned  For  November  4th 

The  San  Francisco  chapter  of  the  American  Society  of 
Mechanical  Engineers  is  making  definite  plans  for  a  trip  to 
the  Mare  Island  Navj'  Yard  which  will  be  held  as  part  of  the 
celebration  to  commemoi-ate  the  fortieth  anniversary  of  the 
society.  The  members  of  the  local  A.  I.  E.  E.,  A.  S.  C.  E.  and 
the  American  Chemical  Society  are  being  invited  to  join  the 
A.  S.  M.  E.  with  their  ladies  on  this  excursion. 

The  party  will  leave  the  morning  of  the  4th  on  the  9:45 
Monticello  steamship.  After  a  tour  of  the  Navy  Yard  the 
pa^'ty  will  \'isit  the  super-dreadnaught  "California"  which  is 
nearing  completion. 

P.  G.  &  E.  Employes  Hear  Talk  on  Opportunities 

The  Pacific  Service  Employes'  Association  of  the  Pacific 
Gas  &  Electric  Company,  San  Francisco,  held  its  Oakland 
meeting  on  October  12,  the  address  being  given  by  Robert 
Sibley,  editor  of  the  Journal  of  Electricity,  on  "What  the 
Future  Holds  for  Public  Seiwice  Employes." 

Pacific  Coast  N.  E.  L.  A.  Engineering  Committee 
Plans  Ne'w  Work  Ahead 

The  Engineering  Committee  of  the  Pacific  Coast  Divis- 
ion, N.  E.  L.  A.,  meeting  in  San  Francisco  on  Aug.  26,  got  a 
good  start  on  its  plans  for  the-  coming  year,  although  the 
work  was  not  fully  outlined.  The  committee  is  especially 
desirous  of  securing  for  presentation  at  the  Annual  Meeting 
individual  reports  from  such  members  as  may  be  engaged  in 
new  and  specialized  work.  G.  E.  Annstrong  was  appointed 
pei-manent  secretary  of  the  committee.  Tentative  dates  have 
been  fixed  for  the  next  meeting  for  Nov.  4,  5  and  6,  in  the 
Edison  Building  in  Los  Angeles,  the  first  day  to  be  taken  up 
with  a  meeting  of  the  Engineering  Committee  and  the  suc- 
ceeding days  with  a  series  of  meetings  of  the  Pacific  Coast 
Technical  Sub-Committees. 

After  a  discussion  of  possible  topics  for  general  papers 
for  the  spring  convention,  it  was  decided  that  a  series  of 
descriptive  papers  be  prepared  covering  the  major  power  de- 
velopments in  the  Pacific  Coast  Division  that  are  in  progress 
of  construction  this  year.  Chainnan  Klauber  appointed  the 
following  men  to  take  care  of  articles  covering  work  under 
construction  by  their  respective  companies:  P.  M.  Downing, 
Pacific  Gas  &  Electric  Company;  H.  A.  Ban-e,  Southern  Cali- 
fornia Edison  Company;  Carl  Heintz,  City  of  Los  Angeles; 
J.  A.  Koontz,  Great  Western  Power  Company. 

Several  topics  were  outlined  for  presentation  and  com- 
mittees were  appointed  to  prepare  papers  on  these  topics, 
as  follows: 
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Power  necessities  and  resources  of  California  covering  both  steam 
and  hydraulic  sources,  with  approximate  costs  and  quantities  involved. 
P.  IVI.  Downing,  chairman. 

Factors  affecting  the  fixing  of  rates  on  a  power  factor  basis,  J.  P. 
Jollyman,   chairman. 

Live  wire  maintenance  with  particular  reference  to  the  practices  of 
Pacific  Coast  companies.  Referred  to  the  Pacific  Coast  members  of  the 
Overhead  Systems  Committee  with  the  suggestion  that  these  members 
collect  data  and  send  it  in  to  the  Overhead  Systems  Committee  chaiHman. 

Study  of  relay  and  relay  systems  to  cover  the  problems  introduced 
by  large  interconnected  systems  combining  steam  and  hydro  stations. 
E.   E.   Stauffacher,   chairman. 

Progress  on  the  development  of  220,000-volt  transmission.  J.  A. 
Koontz,    chairman. 

A  symposium  of  operating  difficulties.  Referred  to  a  committee 
consisting  of  the  load  dispatchers  of  the  several   companies. 

Thirty-three-thousand-volt  triplex  underground  distribution.  Carl 
A.   Heintz. 

Reports  were  received  from  the  Line  Code  Committee, 
the  Safety  Code  Committee,  the  Insulator  Test  Committee 
and  from  the  chairmen  of  the  several  committees  of  the 
Pacific  Division  Technical  Committee.  In  addition,  the  re- 
organization of  the  Association  into  divisions  and  the  new 
plan  for  committee  representation  was  outlined  by  the 
chainnan. 

Manufacturers  Attend  N.  E.  L.  A.  Executive  Committee 
Meeting  For  First  Time 

Representatives  of  electrical  manufacturers  for  the  first 
time  attended  the  National  Executive  Committee  meeting  of 
the  N.  E.  L.  A.  at  National  Headquarters  on  Sept.  1.  Under 
the  new  classification  adopted  at  the  Pasadena  convention 
E.  W.  Rice,  president  of  the  General  Electric  Company,  E.  M. 
Herr,  president  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  and  W.  A.  Layman,  president  of  the  Wagner 
Electric  Manufacturing  Company,  were  appointed  members 
of  the  committee.  The  first  two  members  were  present  but 
transportation  delays  prevented  the  appearance  of  Mr. 
Layman. 

The  national  budget  was  presented  and  approved,  while 
a  gain  of  287  members  over  the  past  year  was  reported.  The 
two  remaining  big  meetings  of  the  year  will  be  held  in  Decem- 
ber and  March,  but  no  action  was  taken  regarding  the  place 
at  which  the  1921  convention  will  be  held. 

Indorsement  was  given  to  the  recent  action  of  the  Amer- 
ican Water  Works  Association  in  its  approval  of  the  ground- 
ing of  secondaries  of  electric  light  systems  to  water-piping 
systems. 

New  Members  of  the  A.  I.  E.  E. 

The  large  proportion  of  Western  men  appearing  in  the 
list  of  those  recently  elected  to  membership  in  the  American 
Institute  of  Electrical  Engineers  indicates  the  increasingly 
active  part  this  section  of  the  country  is  playing  in  Institute 
affairs. 

Henry   S.    Peck,    sales    engineer,    A.    H.    Cox    &    Co.,    Seattle,    Wash., 
was  elected  to  membership. 
Transferred  to  Grade  of  Member  — 

Donald  C.  Barnes,  manager,  Seattle  Division,  Puget  Sound  Power  & 
Light  Company,  Seattle.  Wash.  ;  Willis  T.  Batcheller,  electrical  and  mechan- 
ical engineer,  Seattle  Municipal  Light  and  Power  System,  Seattle,  Wash.  ; 
William  F.  Durand,  professor  of  mechanical  engineering,  Stanford  Univer- 
sity, Stanford  University,  Cal.  :  Llewellyn  Evans,  superintendent  of  electric 
works.  City  of  Tacoma,  Tacoma,  Wash.  ;  John  A.  Koontz,  Jr.,  electrical 
engineer.  Great  Western  Power  Company,  San  Francisco,  Cal.  :  Alvin  A. 
Miller,  'manager,  power  and  railway  divisions,  Westinghouse  Electric  & 
Manufacturing  Company,  Seattle,  Wash.  ;  Roy  R.  Robley,  operating  engi- 
neer, Portland  Railway  Light  &  Power  Company,  Portland,  Ore. 
Transferred  to  Grade  of  Fellow  — 

Reinier  Beeuwkes,  electrical  engineer,  Chicago,  Milwaukee  &  St.  Paul 
Railroad   Company,    Seattle,    Wash.  ;   George    R.   Murphy,   manager.    Pacific 
district,  Electric  Storage  Battery  Company,  San  Francisco,  Cal. 
Associates  Elected  — 

John  Bankus,  electrical  engineer,  Portland  Railway  Light  &  Power 
Company,  Portland,  Ore.  ;  Andrew  G.  Betts,  meter  superintendent,  Puget 
.  Sound  Power  &  Light  Company.  Tacoma,  Wash. :  Herbert  A.  Boring,  sales 
agent.  General  Electl-ic  Company,  Seattle,  Wash. ;  Robert  Q.  Brown,  acting 
instructor  in  civil  .engineering.  University  of  Washington,  Seattle,  Wash.  : 
Leslie  W.  Calvert,  chief  electrician,  Weyerhaeuser  Timber  Company,  Ev- 
erett, Wash.  ;  Leon  H.  Chamberlain,  switchboard  engineer.  The  Pacific  Tel. 
&  Tel.  Company,  San  Francisco,  Cal.:  Lester  L.  Conrad,  laboratoryman. 
Southern  California  Edison  Company,  Los  Angeles,  Cal.  ;  Alvin  F.  Darland, 
chief  electrician,  Todd  Dry  Dock  &  Construction  Corp.,  Tacotma,  Wash. : 
John  A,  Fletcher,  assistant  district  manager,  Canadian  General  Electric 
Company,  Ltd.,  Vancouver,  B.  C. ;  Clarence  C.  Gifford,  electrical  engineer, 
Los  Angeles  Shipbuilding  &  Drydock  Company,  San  Pedro,  Cal.  :  James  L. 
Green,  engineer.  Northern  Electric  Company,  Ltd.,  Regina,  Sask.,  Canada ; 
Charles  D.  Herrold,  Street  Car  Industrial  Co.,  San  Jose,  Cal.  :  William 
Hubbert,  electrical  foreman.  Skinner  &  Eddy  Corporation,  Seattle,  Wash. ; 
Clarence  L.  Johnson,  telephone  engineer.  The  Pacific  Tel   &  Tel.   Co.,  San 
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COMING    CONVENTIONS 

ELECTRICAL  SUPPLY  JOBBERS'  ASSOCIATION 

Semi-Annual   Meeting — Cleveland,   Ohio 

November  17,  18,  19,  1920 
PACIFIC  COAST  RADIO   CONVENTION 

The  First  Pacific  Coast — San  Francisco,  Cal. 

November  25,  26,  27,  1920 
AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS 

Annual    Convention — Salt    Lake    City,    Utah 

June   20-26,   1920 
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Francisco,  Cal. :  William  C.  Kinderman,  chief  electrician.  Holt  Mfg.  Co., 
btockton,  Cal  :  Vernon  E.  McCain,  salesman.  Western  Electric  Company, 
lacoma.  Wash.;  George  I.  McFarland,  superintendent,  Jordan  Steam  Sta- 
tion Utah  Power  &  Light  Company,  Salt  Lake  City,  Utah;  Ernest  E. 
McKeen,  electrician,  Portland  Railway  Light  &  Power  Company,  Portland, 
ure. ;  A.  M.  McMillan,  storage  battery  salesman.  Western  Electric  Com- 
pany, Seattle,  Wash.  ;  ZaJoc  E.  McrrUI,  assistant  engineer.  Public  Service 
Commission  of  Washington,  Olympia,  Wash.  ;  Frank  A.  Roell,  shop  superin- 
tendent, A.  H.  Cox  &  Co.,  Inc.,  South  Seattle,  Wash.;  Frank  E.  Smallidee, 
president  and  manager.  Electric  Supply  Company,  Wenatchee,  Wash.  ; 
n  .^  J^,?''?'  'is^'stant  to  electrical  engineer,  Nevada  Consolidated  Copper 
tx).,  McGill  Nevada ;  Lester  J.  Tnrley,  engineer  of  electric  power,  chief 
engineers  department,  Los  Angeles  Railway,  Los  Angeles,  Cal.;  Walter 
Williani  Tuttle,  electrical  draftsman.  Public  Works  Department,  U.  S 
Naval  Station,  Pearl  Harbor,  T.  H. ;  C.  E.  Wagner,  shop  foreman,  Port- 
land Railway  Light  &  Power  Company,  Portland,  Ore. :  John  C.  Widrig, 
salesman,  A.  H.  Cox  &  Co.,  Seattle,  Wash.;  Harold  B.  Wood,  lineman, 
ihe  Montana  Power  Company,  Roundup,  Montana;  Vernon  Radford 
Wright,  manager.  Wenatchee  Battery  &  Motor  Co.,  Wenatchee,  Wash. 
Associates  Re-Eiected  August   12,   1920  — 

August  Hund,   research  work,  Berkeley,    Cal. 

Elections  to  the  Illuminating  Engineering  Society 

Two  of  the  five  new  members  recently  elected  to  mem- 
bership in  the  Illuminating  Engineering  Society  are  Western 
men.    They  are : 

Robert  L.  Eltringham,  electrical  engineer.  Industrial  Accident  Com- 
mission of  the  state  of  California,  San  Francisco,  Cal.,  and  John  Leuthold, 
publisher  Summit  County  Star,  Breckenridge,   Colo. 

Of  the  fourteen  Associate  members  elected  at  the  same 
time,  nine  are  Western  men.     They  are: 

p.  A.  Anderson,  industrial  engineer.  Great  Western  Power  Company, 
Oakland,  Cal. ;  George  E.  Armstrong,  McGraw-Hill  Publishing  Company. 
Inc.,  San  Francisco,  Cal. ;  Arthur  F.  Buss,  building  equipment  specialist. 
General  Electric  Company,  San  Francisco,  Cal.;  Ernest  M.  Frellson,  sales- 
man, Edison  Lamp  Works,  San  Francisco,  Cal. ;  Frank  J.  Gleiss,  assistant 
superintendent  electrical  distribution,  Oakland  District,  Oakland,  Cal. ; 
David  Edward  Harris,  vice-president  and  general  manager.  Pacific  States 
Electric  Company,  San  Francisco,  Cal. ;  Allen  Higgins,  Jr.,  salesman,  West- 
inghouse Electric  &  Manufacturing  Company,  San  Francisco,  Cal.  ;  Herbert 
J.  Mayo,  sales  engineer,  Benjamin  Electric  Manufacturing  Company,  San 
Francisco,  Cal.,  and  W.  L.  Stockwell,  manager,  J.  C.  English  Company  of 
California,    San   Francisco,    Cal. 

The  two  transfers  to  Member  g^rade  are: 

Romaine  W.  Myers,  consulting  electrical  and  illuminating  engineer. 
Oakland,  Cal.,  and  Robert  S.  Prussia,  district  illuminating  engineer,  West- 
inghouse Lamp  Company,  San  Francisco,  Cal. 

The  two  Associate  Members  elected  subject  to  the  ap- 
proval of  the  Board  of  Examiners  are: 

H.  B.  Blandon,  manager  lighting  division,  Alexander  &  Lavenson 
Electric  Supply  Company,  San  Francisco,  Cal.,  and  S.  P.  Russell,  vice- 
president  H.   B.   Squires  Company,  San   Francisco,   Cal. 

H.  C.  Hoover  Urges  Engineer  Activity 
in  Community  Affairs 

During  Herbert  C.  Hoover's  recent  visit  in  Portland, 
Ore.,  he  spoke  to  a  representative  gathering  of  engineers  of 
8.11  branches  on  the  importance  and  necessity  of  establishing 
a  department  of  Public  Works  in  the  federal  government. 

He  urged  engineers  to  take  a  more  active  part  in  the 
social,  civic  and  economic  affairs  of  their  communities  and  of 
the  country,  and  stated  that  a  speedy  and  successful  solution 
of  the  economic  situation  that  confronts  the  country  could 
only  be  brought  about  by  the  cooperation  of  the  engineer 
■ttnth  his  quantitative  aspect  of  mind. 


50,309,000  sq.  mi.  is  the  area  of  the  Pacific  Ocean. 
This  area  is  destined  to  be  the  scene  of  the  great 
developments  in  commerce  and  in  the  progress  of 
civilization  within  the  coming  century. 

HELP  THE  PAN-PACIFIC  EMPIRE 
PUT  IT  OVER 
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(Everyone  from  the  small  boy  to  the  engineer  is  interested  in  a  convenience  device  for  the 
home  such  as  the  electrically-operated  stocker  presented  on  these  pages.  Another  device 
described  is  one  which  will  improve  lighting  service  in  small  steam  plants,  on  steam  shovels, 
oil  veil  derricks  and  locomotives.  Booklets  on  the  California  Hydro-Electric  iSecurities,  The 
Airplane  Propeller  and  Hydro-Electric  Power  in  the  Niagara  District  are  among  the  reviews 
of  books  and  bulletins. — The  Editor.) 


AUTOMATIC  STOKER  FOR  HOUSEHOLD  USE 

-  An  electrically-operated  automatic  stoker  has  been  per- 
fected and  is  now  being  placed  on  the  market  by  the  Domestic 
Stoker  &  Manufacturing  Companj-,  Salt  Lake  City,  Utah. 

The  object  of  the  device  is  to  provide  a  simple  and 
reliable  stoker  for  household  use  that  will  fire  a  furnace 
scientifically  and  eliminate  a  considerable  portion  of  the 
smoke  usually  produced. 
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The  coal  bill  can  be  greatly  reduced  and  the  regulation    furnace   dirt   done   away   with   by    this 
new    electrically-operated  automatic  stoker. 


The  device  is  operated  by  a  small  electric  motor  which 
is  also  used  to  opei-ate  the  draft  and  circuit  changing  mechan- 
ism. A  hopper  containing  two  hundred  and  fifty  pounds  of 
slack  coal  feeds  a  chute  from  which  an  adjustable  slide  deliv- 
ers the  fuel  to  a  conveyor.  The  latter  carries  the  fuel  to  an 
oscillating  chute  projecting  into  the  furnace,  whence  it  is 
dropped  on  the  center  of  a  conical  grate. 

The  thermostat,  which  might  be  called  the  brains  of  the 
device,  is  situated  in  the  living  room  and  is  directly  responsive 
to  change  in  temperature.  Its  range  of  temperature  between 
the  upper  and  lower  limits  is  about  one-half  degree.  When 
either  limit  is  reached  an  electric  circuit  is  closed  which 
actuates  an  electromagnetic  switch  and  closes  the  motor  cir- 


cuit. If  this  limit  is  the  lower  one  the  motor  causes  the 
damper  to  open  and  the  check  draft  to  close.  At  the  same 
time  a  motor  switch  is  closed  which  causes  the  motor  to  con- 
tinue to  operate  and  drive  the  stoker.  The  fuel  being  fed  to 
the  furnace  rapidly  takes  fire  and  the  temperature  rises  to 
the  upper  limit.  When  the  thermostat  reaches  this  limit  the 
electromagnetic  switch  is  again  closed,  the  check  draft  is 
opened,  and  the  damper  is  closed.  Also  by  the  same  operation 
the  motor  switch  is  opened.  Whenever  the  motor  switch  is 
opened  or  closed  the  ther'mostatic  circuit  is  broken,  the  elec- 
tromagnetic switch  opened,  and  the  thermostat  connection 
switched  to  the  other  temperature  limit  preparatory  to  the 
next  operation. 

TURBINE  GENERATOR  UNITS  FOR 
LOCOMOTIVE  HEADLIGHTS 

Although  developed  especially  for  supply- 
ing energy  for  locomotive  headlights,  the 
turbine-generator  units  just  placed  upon  the 
market  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  may  be  used  for  lighting 
service  in  small  isolated  steam  plants  such  as 
pumping  stations,  small  steam  shovels,  oil  well 
derricks  and  in  other  applications  where  a 
small  amount  of  lighting  is  required.  The 
construction  is  especially  advantageous  for 
portable  application,  as  it  is  designed  for  severe 
outdoor  service. 

This  unit  is  light  and  compact,  requiring 
no  foundations.  It  can  be  set  up  on  a  floor, 
heavy  board  or  in  any  horizontal  place  and  held 
in  position  with  four  small  bolts,  studs  or  lag 
screws. 

While  totally  enclosed  all  parts  are  read- 
ily accessible  by  removing  the  end  cover  on  the 
generator  and  the  turbine  end  casing  on  the 
steam  end.  There  are  only  five  moving  parts — 
the  shaft  carrying  the  generator  armature  and 
the  turbine  rotor,  two  governor  weights,  gover- 
nor spindle  and  governor  steam  valve  stem, 
thus  making  for  simplicity  of  operation. 

The  generator  end  consists  of  one  casting 
containing  one  bearing  and  the  field  poles  with 
windings. 

NEW  TOGGLE  SWITCH 
Users    of   household    electrical    appli- 
ances have  exhibited  a  preference  for  ap- 
paratus having  an  electric  switch  mounted 
thereon.    A  most  convenient  device  for  this 
purpose  is  the  new  toggle-switch  which  is 
manufactured  by  the  Bryant  Electric  Com- 
pany,   of    Bridgeport,    Conn. 
The  base  is  of    porcelain  in 
which  the  mechanism  is  fast- 
ened and  sealed  in  accordance 
with  Underwriters'  specifica- 
tions,   to    prevent    loosening. 
The  device  is  catalogued  as 
number  2902. 
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The  new  "Color-Ray"  unit  for  use  in  win- 
dow display  lighting  which  was  presented 
for  the  first  time  at  the  recent  convention 
of  the  International  Association  of  Display 
Men. 


Colored  Lights  For  the  ShoV  Window 

Many  different  makeshift  schemes  have  been  used  to 
produce  the  desired  color  effects  in  display  windows.  In  some 
cases  gelatin  has  been  applied  and  harnessed  to  the  reflector 
by  various  m.etliods.  Incandescent  lamps  have  been  colored 
with  various  kinds  of 
"lamp  dip,"  but  this 
has  proved  unsatisfac- 
tory because  the  heat 
of  the  lamp  rapidly 
fades  out  the  color.  The 
use  of  natural  colored 
glass  lamps  of  the  Maz- 
da "C"  type  has  also 
proved  unsatisfactory. 

The  engineering  de- 
partment of  the  Na- 
tional X-Ray  Reflector 
Company  has  devel- 
oped a  means  of  pro- 
ducing colored  light  in 
show  windows  which 
seems  to  have  solved 
the  problem  of  color 
effects. 

The  device  which  they  present  will  be  called  by  the 
trade  name  "Color-Ray"  and  consists  of  a  metal  frame  which 
fits  over  the  mouth  of  the  X-Ray  Jove  and  Jupitor  Reflectors. 
This  frame  supports  a  slide  of  colored  gelatin  which  is  held 
in  place  by  fine  steel  meshes.  The  slide  slips  in  the  frame  so 
that  the.  color  can  be  changed  readily.  When  the  ordinary 
white  light  is  desired  the  slides  may  be  left  out  altogether, 
being  very  inconspicuous  and  in  no  way  interfering  with  the 
amount  of  light  that  is  produced. 

The  frame  is  fastened  to  the  X-ray  reflector  by  means 
of  an  asbestos  cord  harness  designed  so  that  it  may  be  at- 
tached without  disturbing  either  the  reflector  or  the  lamp. 

A  CONVENIENT  SWITCH  EXTENSION 

The  St.  Louis  Brass  Manufacturing  Company  announces 
a  new  product  which  they  will  put  on  the  market  under  the 
name  of  the  Brasco  Switch  Extensions  as  soon  as  the  patents 
are  granted.  This  is  a  small  arm-like  case  which  extends 
along  the  ceiling  carrying  the  wire  to  the  point  from  which 
it  is  attached  either  to  a  pendent  or  pull  switch. 

These  switch  extensions  are  made  of  steel,  are  zinc- 
plated  and  have  a  rust-proof  finish.  In  furnishing  large 
buildings  they  are  especially  valuable  in  that  they  save  wir- 
ing for  wall  switches  and  are  less  costly  and  more  satisfac- 
tory than  knob  work  on  concrete  ceilings. 


California  Hydro-Electric  Securities 

In  order  to  increase  the  market  for  California  hydro- 
electric securities  throughout  the  United  States,  the  Los  An- 
geles office  of  Blyth,  Witter  &  Company  has  published  a 
booklet  which  sets  forth  in  a  most  convincing  and  attractive 
way,  that  data  which  will  bring  about  the  investment  of 
$700,000,000  in  the  electrical  industry  of  that  state  within  the 
next  ten  years. 

This  most  readable  material  is  divided  into  four  chap- 
ters which  appear  under  the  following  headings:  Hydro- 
electric power  is  essential  to  the  growth  and  prosperity  of 
California;  The  history  of  hydroelectric  development  in  Cali- 
fornia is  inextricably  interwoven  with  the  state's  indus- 
trial development;  California's  hydroelectric  companies  pre- 
sent attractive  investment-field  and  Blyth,  Witter  &  Company 
hold  an  enviable  position  in  the  financial  domain  of  hydro- 
electric development. 

The  Air  Propeller 

Those  who  want  a  practical  working  knowledge  of  the 
characteristics  of  the  air  propeller  and  a  general  knowledge 
of  its  theory  will  welcome  the  book  by  Frederick  Bedell, 
which  has  recently  been  published  by  D.  Van  Nostrand  Com- 
pany under  the  name  of  "The  Air  Propeller." 

The  author,  who  is  professor  of  physics  at  Cornell  Uni- 
versity and  a  well  known  writer  of  technical  books,  is  now 
preparing  a  book,  "The  Airplane,"  and  the  material  in  "The 
Air  PVopeller"  is  to  be  revised  and  included  in  this  larger 
book.  A  brief  discussion  of  the  airplane  engine  and  the  power 
available  for  airplane  propulsion  is  also  included. 

Hydroelectric  Power  in  the  Niagara  District 

The  Hydro-Electric  Power  Commission  of  Ontario  has 
published  a  thirty-page  booklet  which  tells  in  an  interesting 
manner  the  story  of  the  development  of  hydroelectric  power 
in  the  province  of  Ontario,  Canada.  Sketches  and  photo- 
graphs show  how  power  is  generated  at  Niagara  Falls  and 
how  this  power  is  used  in  agriculture  and  industry. 

An  idea  of  the  significance  of  the  development  of  this 
district  to  the  electrical  industry  is  gained  by  considering 
that  the  province  contains  a  supply  of  water  power  aggre- 
gating in  all  6,000,000  horsepower,  of  which  approximately 
800,000  horsepower  has  already  been  developed. 

Battery  Charging  Equipment 

The  latest  equipment  for  the  charging  electric  street 
vehicles,  industrial  trucks  and  batteiy  locomotives  is  de- 
scribed in  Publication  830  of  the  Cutler-Hammer  Manufactur- 
ing Company.  An  introduction  reviews  briefly  the  different 
methods  of  charging  and  the  various  kinds  of  equipment,  with 
a  view  of  aiding  the  reader  in  selecting  the  type  of  equipment 
best  suited  to  the  particular  conditions  with  which  he  has 
to  deal. 

In  the  main  part  of  the  booklet,  C-H  charging  equipment 
is  described  in  detail  with  illustrations  and  descriptions. 


As  shown  in  the  sketch   above,   either  the  pendent  or  pull  switch  can  be 
neatly  attached  to  any  type  of  fixture  of  the  new  Brasco  Switch  Extension. 


1,000,350,000  good  words  for  the  West  have  been 
published  by  the  Journal  of  Electricity  since  it 
was  founded  thirty-four  years  ago.  It  is  working 
for  the  best  interests  of  the  electrical  industry  in 
the  region  west  of  the  Rocky  Mountains  and  in  the 
great  countries  bordering  the  Pacific  Ocean. 
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(Plans  for  the  development  of  the  upper  falls  of  the  Spokane  River  and  an  account  of  charges 
that  a  city  is  monopolizing  the  electrical  supply  business  are  important  among  Northwest  items. 
The  Pacific  Central  and  Southwest  districts  report  the  construction  of  a  number  of  power 
plants  and  news  of  the  construction  of  several  large  industrial  plants  comes  from  the  Inter- 
mountain  district. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

BURNS,  ORE. — Plans  and  estimates  have  been 
furnished  for  a  municipal  lighting  system,  esti- 
mated  to   cost   $53,127. 

THE  DALLES,  ORE. — A  contract  has  been 
let  for  the  installation  of  72  ornamental  lighting 
posts  to  be  installed  in  the  business  section  of 
the  city.  Pressed  steel  posts  with  300-watt 
lights  will  be  used. 

BURNS,  ORE. — The  city  council  has  received 
from  Engineer  I.  C.  Kelsey  estimates  for  the 
installation  of  the  proposed  municipal  light  and 
water  plant.  Engineer  Kelsey  estimates  the 
cost   at    $300,000. 

SALEM,  ORE. — The  Nevada-California.,Oregon 
Telephone  &  Telegraph  Ckimpany,  with  head- 
quarters at  Susanville,  Cal.,  has  filed  application 
with  the  Oregon  Public  Service  Commission  to 
establish  a  telephone  exchange  at  Lakevicw,  Ore, 

ASTORIA,  ORE. — The  Pacific  PoweT  &  Light 
Company,  with  headquarters  in  Portland,  has 
filed  application  with  the  Oregon  Public  Service 
Commission  for  permission  to  increase  fares  on 
its  traction  lines  in  Astoria  from  5  to  7   cents. 

CENTRALIA,  WASH.— The  Shei-man  County 
Power  &  Light  Company  has  begun  operation 
of  its  new  1250-kw.  Curtis  steam  turbine,  which 
will  supply  service  to  the  city  of  Centralia, 
The  company  also  contemplates  the  operation  of 
a  line  to   Chehalis,   Wash. 

FREEWATER,  ORE.— The  Peacock  Mill  Com- 
pany has  applied  to  the  state  engineer  for  per- 
mit to  construct  a  power  plant  in  Umatilla 
county.  The  plant  is  to  be  built  in  units  and 
completed  within  four  years.  Construction  con- 
templated includes  a  pipe  line  1.5  inches  long, 
concrete  weir  for  diversion,  and  54-inch  wood 
pipe  conveying  water  to  turbine.  '  The  first  unit 
will  cost  $140,000. 

ILWACO,  WASH. — According  to  recent  re- 
ports, this  town  is  considering  the  purchase  of 
the  disti-ibution  system  of  the  North  Shore  Light 
&  Power  Company  and  the  installation  of  a 
1.000-kilowatt  generating  plant.  This  will,  it  is 
believed,  solve  the  light  and  power  question  for 
some  time  to  come.  At  present  negotiations 
are  under  way  with  E.  E.  Wood,  manager  of 
the  utility  company,  and  if  they  are  culminated 
satisfactorily  the  lines  will  be  taken  over  as 
soon  as  possible. 

SEATTLE,  WASH.— Seattle  city  officials  have 
been  advised  by  the  state  hydraulic  engineer  at 
Olympia  that  the  city  has  been  granted  permits 
to  appropriate  waters  required  in  the  develop- 
ment of  the  Skagit  River  municipal  hydroelectric 
power  site.  This  completes  the  last  of  the  state 
and  federal  permits  required  for  the  Gorge  Creek 
project,  and  the  Rub  Creek  development.  These 
permits  cover  the  proposed  $25,000,000  Ruby 
Creek  dam  and  plant  construction,  the  $10,000,- 
000  Gorge  dam  and  plant,  1,000,000  acre-feet  of 
water  storage  in  the  channel  of  the  Skagit  river, 
and  the  construction  of  a  ixjwer  plant  on  New- 
halem  Creek  to  generate  power  needed  in  prose- 
cuting the  main  work. 

SPOKANE.  WASH.- The  development  of  the 
upper  falls  of  the  Spokane  River  at  Spokane, 
with  a  potential  horsepower  estimated  between 
10,000  and  15,000  hp.,  is  under  consideration  by 
the  Washington  Water  Power  Company,  Presi- 
dent D.  L.  Hunti-ngton  has  announced.  "The 
next  two  or  three  months  should  suffice  to  make 
our  plans   fairly   definite   regarding   other  devel- 


opments which  we  find  enlarged  power  demands 
require  us  to  make,"  said  Mr.  Huntington.  "All 
of  them  are  widely  diflierent  in  type.  The  upper 
falls  development  is  the  only  one  in  considera- 
tion in  the  city,  the  others  being  outside  the 
city  limits.  The  increase  in  the  growth  of  the 
power  business  has  been  steady  and  consistent 
and  means  that  wise  foresight  should  be  exer- 
cised to  add  facilities  for  supplying  the  de- 
mand." 

TACOMA,  WASH. — According  to  a  statement 
of  Llewellyn  Evans,  superintendent  of  light,  the 
limit  of  the  capacity  of  the  La  Grande  power 
plant  of  the  city,  against  which  the  light  de- 
partment gave  warning  several  years  ago  and 
toward  the  relief  of  which  the  acquisition  of  the 
Lake  Cushman  power  site  is  aimed,  has  actually 
made  its  appearance.  The  winter  demand  for 
current,  coming  on  top  of  the  increase  in  the 
load  which  the  industrial  growth  of  Tacoma  has 
caused  during  the  last  year,  has  now  run  the 
city  past  its  capacity  of  production,  he  states. 
Recently,  the  city  began  buying  power  from  the 
Tacoma  Railway  &  Power  Company  during  the 
peak  hours  of  the  days,  although  its  four  gen- 
erators at  La  Grande  were  working  even  beyond 
their  rightful  capacity.  The  Lake  Cushman  power 
is  needed  immediately,  but  cannot  be  counted 
upon  for  probably  two  years.  Condemnation 
hearing  in  Mason  county  is  set  for  November  20. 

TACOMA,  WASH.  —  Injunction  proceedings, 
charging  the  city  of  Tacoma  with  exercising  a 
monopoly  on  the  electrical  supply  business,  have 
been  filed  against  the  city  and  Ira  S.  Davisson. 
as  commissioner  of  the  light  department,  by 
A.  Z.  Smith,  R.  A.  Wheelock  and  Roy  F.  Owen, 
three  local  dealers  in  electrical  apparatus.  Seven 
alleged  unfair  practices  are  cited  by  the  com- 
plainants, which  they  declare  they  have  under- 
taken for  themselves  and  all  other  persons  and 
corporations  in  the  city  similariy  situated. 
Numerous  unlawful  and  unreasonable  methods 
employed  by  the  city  in  handling  electrical  ap- 
paratus, thev  say,  has  lost  them  large  sums  of 
money,  and  has  resulted  in  their  oppression  as 
taxpayers,  license  payers  and  business  men.  The 
complaint  alleges  that  the  city  sells  electrical 
apparatus  and  appliances  at  5  per  cent  above 
cost:  that  motors  are  leased  by  the  city  or  an 
agreement  made  with  the  party  that  he  can  buy 
the  motor  and  get  credit  for  any  amount  of 
rent  paid  up  until  12  months,  less  the  interest 
on  the  investment;  that  the  city  has  secured 
contracts  with  one  or  more  large  manufacturers 
for  the  exclusive  handling  and  sale  of  their 
motors ;  violation  of  the  city  charter  because  of 
the  alleged  habit  of  the  commissioner  of  pur- 
chasing electrical  goods  without  calling  for  bids, 
where  supplies  exceed  $500  in  cost ;  that  the  city 
carried  on  a  general  business  with  all  comers, 
whether  in  or  out  of  the  city;  that  the  city 
makes  bids  unlawfully  in  competition  with  all 
dealers,  when  bids  are  called  for;  that  it  is  the 
city's  practice  of  keening  leased  motors  in  re- 
pair, the  cost  for  this  being  absorbed  by  the 
citv  out  of  its  treasury.  For  all  these  items,  the 
plaintiffs  ask  the  court  to  restrain  the  citv  fi-om 
continuing  such  practices.  In  a  second  and 
separate  cause  of  action  brought  by  the  three 
dealers,  they  declare  that  an  early  shortage  of 
power  threatens  the  residents  of  the  city  through 
Commissioner  Davisson's  practice  of  selling 
power.     At  the  cosr  of  $2,000,000,  the  city  built 


a  hydroelectric  generating  plant,  they  declare, 
with  ample  capacity  to  supply  the  city  with 
light  and  heat  for  many  years  to  come.  Of  late, 
they  say,  Commissioner  Davisson  has  exceeded 
his  powers  and  sold  current  to  many  persons  and 
corporations  outside  the  city,  so  that  the  amount 
of  power  is  greatly  reduced.  Such  sale  of  power, 
it  is  alleged,  has  been  made  at  rates  below  those 
charged  to  the  citizens  of  Tacoma. 

THE  PACIFIC  CENTRAL   DISTRICT 

BAKER9FIELD,  CAL.— Plans  are  being  made 
to  install  a  large  concrete  dam  in  Tejon  Pass 
canyon,  to  impound  water  for  reclaiming  Tejon 
ranch   acreage. 

FRESNO,  CAL. — Work  was  started  about  the 
middle  of  October  on  the  San  Joaquin  Light  & 
Power  Corporation's  new  $50,000  substation  to 
supply  the  towns  of  San  Joaquin  and  Tranquil- 
ity in  Fresno  county.  Three  1500-kw.  trans- 
formers will  be  installed.  Estimated  cost  of  the 
60,000-kv.  line,  24  miles  long  is  $86,000,  while 
the  cost  of  the  distribution  line  is  estimated  at 
$125,000. 

SACRAMENTO,  CAL.  —  The  United  States 
Electric  Steel  Production  Company  of  San  Fran- 
cisco contemplates  the  construction  of  a  $5,000,- 
000  plant  in  Sacramento,  according  to  a  letter 
addressed  to  the  City  Commission.  The  proposed 
plant  would  develop  100,000  hydroelectric  horse- 
power, according  to  the  plans.  The  company  is 
asking  for  a  free  site  in  the  city.  The  letter 
has  been  referred  to  the  Chamber  of  Commerce. 

SAN  FRANCISCO,  CAL.— It  having  been  held 
by  the  State  Supreme  Court  that  a  municipal 
corporation  in  the  operation  of  its  utilities, 
either  within  its  own  limits  or  in  outside  terri- 
tory is  not  under  the  control  of  J;he  Railroad 
Commission,  the  Commission  has  ordered  the 
dismissal  of  the  complaint  filed  by  the  Southern 
Sierras  Power  Company  against  the  City  of  Los 
Angeles.  The  complaint  involved  service  ex- 
tension. 

MARY3VILLE,  CAL. — Resumption  of  gold- 
dredging  along  normal  lines  is  announced  from 
the  Yuba  river  and  Oroville  fields,  following 
lifting  of  the  ban  against  the  use  of  electric 
power.  Practically  all  the  companies  have  been 
operating  part  time  since  early  summer  because 
of  shortage  of  power,  and  several  dredges  were 
closed  down.  Near  Hammonton  the  Yuba  Con- 
solidated Goldfields  has  eight  monster  dredges  in 
commission. 

STOCKTON,  CAL.  —  Involving  a  $2,000,000 
power  plant  project,  application  for  storage  and 
use  of  part  of  the  natural  flow  of  the  north  folk 
of  the  Stanislaus  river  has  been  filed  with  the 
recorder  of  Tuolumne  county.  Frank  B.  Pattce 
of  Oakdale  and  Samuel  Bernhard  of  San  Fran- 
cisco have  applied  for  the  water  rights  in  con- 
templation of  the  erection  of  the  large  power 
plant  near  the  headwaters  of  the  river  to  de- 
velop about  9,600   horsepower. 

OAKLAND,  CAL. — Estimates  of  the  costs  of 
three  different  projects  projKised  at  the  Seventh 
street  crossing  are  being  made  by  Harbor  Engi- 
neer K.  S.  Heck,  in  preparation  for  the  re- 
opened Railroad  Commission  hearing.  Heck  will 
investigate  the  possibility  of  an  extension  of 
the  Sixteenth  street  trestle  for  1,000  feet  toward 
Seventh  street :  a  highway  incline  over  the 
Southern  Pacific  tracks  and  a  subway  under  the 
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tracks.     His  estimates  of  costs  will  be  submitted 
to  Commissioner  Frederick  Soderberg. 

OAKDALE,  CAL. — The  Pacific  Gas  &  Electric 
Company  has  a  force  of  men  at  work  on  con- 
struction of  the  Spring  Gap  power  house,  the 
first  unit  In  a  program  which  calls  for  the  ex- 
penditure of  ?4,000,000  or  $5,000,000  in  reservoir 
and  other  work  along  the  Stanislaus  river.  Tu- 
olumne county  is  opposing  the  construction  of 
this  power  house  because  of  the  fear  that  it  may 
cause  a  loss  of  water  by  diversion  of  the  stream 
of  the  south  fork  of  the  Stanislaus  to  the  middle 
fork.  However,  this  will  make  it  possible  to  use 
the  water  for  a  second  time  for  power,  and  will 
give  the  company  more  water  to  sell  to  the  Oak- 
dale  and  South  San  Joaquin  irrigation  districts 
for  .irrigation.  The  Water  Commission  now  has 
the  matter  up  for  adjudication,  And  is  expected 
to  shortly  give  a  decision. 

FRESNO,  CAL. — The  new  Midway  steam  plant 
of  the  San  Joaquin  Light  &  Power  Corporation, 
the  camp  for  which  was  established  at  Button 
Willow,  Kern  county,  is  well  under  way.  One 
12,500  kva.  unit  with  transformers,  etc..  is  due 
on  the  ground  in  December  or  January  and  it  is 
expected  to  operate  the  plant  by  June.  The 
ultimate  development  of  the  plant  is  four  12,500 
kva.  units,  the  generating  and  transforming 
equipment  of  which  is  of  General  Electric  manu- 
facture and  the  switching  equipment  Westing- 
house.  The  plant  is  located  practically  in  the 
Elk  Hills  oil  district  where  the  Standard  Oil 
Company  has  in^  the  last  few  months  brought 
in  several  large  new  gas  wells.  The  boilers  will 
be  equipped  entirely  with  gas  furnaces  which  can 
be  turned  over  with  little  difficulty  to  oil  bua'n- 
ing  fuel  if  the  supply  of  natural  gas  should  fail. 

SACRAMENTO,  CAL. — Following  the  comple- 
tion of  a  $2,000,000  irrigation  system  and  the 
building  of  the  Southern  Pacific  Railroad 
through,  the  property,  it  is  announced  that  the 
Sutter  basin  project  in  the  Sacramento  valley 
is  to  be  colonized.  This  property,  comprising 
upward-of  45,000  acres,  has  been  under  cultiva- 
tion ,  for  three  years  and  this  season  produced 
2.000  carloads  of  grain  and  vegetables.  Sutter 
basin  lies  at  the  confluence  of  the  Sacramento 
and  Feather  rivers,  twenty-three  miles  northwest 
of  Sacramento.  It  is  the  last  great  body  of  an 
alluvial  soil  in  the  Sacramento  valley  to  be  de- 
veloped and  prepared  for  settlement.  Unlike 
most  bottom  land  development  projects,  the  Sut- 
ter basin  has  a  complete  irrigation  systerr  with 
a  pumping  plant  at  Tisdale  capable  of  throwing 
1,380  acre-feet  of  water  daily  and  two  other 
smaller  plants. 

HANFORD,  CAL.— That  natural  gas  will  be 
used  in  the  cities  and  towns  of  Kings  county 
seems  highly  probable  now  that  the  sale  of  a 
franchise  for  such  a  purpose  has  been  ordered 
by  the  supervisors  ?,;  the  instance  of  Mayor  F.  A. 
Cleveland,  of  Corcoran.  The  Tulare  lake  gas 
wells  near  Corcoran  have  been  reported  produc- 
ing large  quantities  of  gas  and  this  action  is 
considered  but  the  recognition  of  the  irossibility 
of  organizing  such  a  distributive  company. 
""SONORA,  CAL. — Application  has  been  made 
for  1.30  cubic  feet  per  second  or  5,200  miners' 
inches  of  water  from  the  .north  fork  .of  the 
Stanislaus  river  for  a  two  million  dollar  electric 
power  proposition  to  be  known  as  the  Ramsey 
Project,  which  will  develop  9,600  horsepower. 
The  point  of  diversion  is  in  the  coumties  of 
Tuolumne  and  Calaveras  on  the  north  fork  of 
the  Stanislaus  river,  above  the  junction  of  Rat- 
tlesnake Creek.  The  canal  and  pipe  line  is  to 
be  11%  miles  in  length,  terminating  near  the 
South  Grove  of  Big  Trees.  The  dam  will  be  225 
ft.  high,  1,040  ft.  long  on  the  top  and  30  ft. 
long  on  the  bottom  ;  width  of  top,  10  ft.  The 
dam  will  be  of  rock-fill  construction  with  con- 
crete face  reinforced.  Construction  work  will 
begin  in  two  years  and  be  finished  within  five 
years.  There  will  be  a  fall  of  924  feet  to  power 
in   the  river. 


THE  PACIFIC  SOUTHWEST 

JEROME,  ARIZ.— Construction  of  the  im- 
pounding dam  at  Box  Canyon,  nine  miles  below 
Camp  Verde,  may  be  under  way  as  early  as 
January. 

SANTA  BARBARA,  CAL.— Plans  are  under 
way  for  the  construction  of  the  dam  on  the 
Mono,  at  a  cost  of  $1,500,000,  for  Montesito 
water  supply. 

CORONA,  CAL.— Extension  of  the  Pacific 
Electric  line  is  contemplated  to  connect  up  the 
line  between  Corona  and  Stern,  a  distance  of 
about  12  miles. 

CASA  GRANDE,  ARIZ.— Mark  A.  Smith  rec- 
ommends that  a  bond  issue  for  $300,000  is  the 
only  feasible  means  of  building  the  San  Carlos 
dam.  to  be  issued  by  the  Government  and  the 
proceeds   placed   in  the   reclamation  fund. 

GARDEN  GROVE,  CAL. — A  special  bond  elec- 
tion was  held  October  25  for  the  purpose  of 
voting  on  a  bond  issue  for  $100,000,  for  the  pur- 
pose of  constructing  necessary  conduits,  drains, 
etc.,  for  draining  lands  and  acquiring  necessary 
property. 

LOS  ANGELES,  CAL.— Sealed  bids  will  be 
received  by  the  Board  of  Supervisors,  up  to  11 
a.m.  Nov.  8,  for  furnishing  all  labor  and  ma- 
terial necessary  for  the  erection  of  timber  con- 
crete lined  pipe  duct  and  accessories  at  the 
County  Farm  in  accordance  with  plans  and 
specifications  on  file  in  the  office  of  the  Board 
of    Supervisors. 

TUCSON,  ARIZ. — Fire  of  unknown  origin  has 
destroyed  the  gas  plant  of  the  Tucson  Gas,  Elec- 
tric Light  and  Power  Company,  causing  a  loss 
estimated  at  about  $50,000.  which  is  fully  covered 
by  insurance,  it  was  stated.  The  fire,  which  was 
said  to  have  originated  in  the  generating  room 
of  the  plant,  spread  quickly  thlx)Ughout  the 
establishment  owing  to  the  inflammable  material 
of  which  the  building  was  constructed. 

LOS  ANGELES,  CAL. — A  resolution  com- 
mending the  Southern  California  Edison  Com- 
pany for  initiating  a  $200,000,000  project  to 
furnish  adequate  electrical  power  to  Southern 
California  and  urging  the  Railroad  Commission 
to  grant  a  rate  increase  to  the  company  was 
adopted  at  a  meeting  of  the  board  of  directors 
of  the  Los  Angeles  County  Farm  Bureau  re- 
cently. The  resolution  states  that  the  project 
can  become  a  reality  if  the  increase  in  rates  is 
granted. 

REDLANDS,  CAL.  —  The  Southern  Sierras 
Company  is  planning  on  building  at  least  one 
and  probably  two  big  power  houses  in  Mill  Creek 
Canyon.  The  company  has  heretofore  operated 
power  houses  in  Inyo  county  alone.  The  plan 
is  for  a  big  power  house  just  above  the  Edison 
intake  in  the  Mill  Creek  ;  in  fact,  the  spillway 
from  the  Southern  Sierras  house  would  empty 
into  Edison  intake.  The  other  power  house  will 
be  farther  up  the  canyon  so  that  the  first  power 
house  will  get  the  necessary  fall.  The  Mill  Creek 
plants  will  be  operated  almost  entirely  as  re- 
serve plants.  They  will  generate  2500  horse- 
iwwer, 

SANTA  FE,  NEW  MEX.— The  first  official 
step  toward  building  an  interurban  electric  rail- 
way north  from  Albuquerque  was  taken  recently 
when  the  City  Electric  Railway  Company,  in- 
corporated under  the  laws  of  Arizona,  filed  a 
foreign  corporation's  statement  in  the  Corpora- 
tion Commission's  oflnces.  The  filing  of  the 
statement  permits  the  company  to  do  business 
in  New  Mexico.  The  City  Electric's '  purpose, 
according  to  a  statement,  is  the  building  and 
operation  of  trolley  lines  and  it  was  said  unoffi- 
cially that  the  company's  first  project  would  be 
the  eonstniction  of  a  line  north  from  Albu- 
querque along  the  Albuquerque-Alameda  road. 
The  project  has  been  under  consideration  for 
some  time,  but  until  today  no  official  indication 
of  intention  to  carry  out  the  plan  was  given. 
The  City  Electric  of  Arizona,  although  it  has 
the  same  name  as  the  company  which  operates 
the   local    system   in   the  Duke   City,    is   an   inde- 


pendent   company     capitalized     at     $150,000,    ®f 
which   $20,000   has  been  issued. 

THE  INTER-MOUNTAIN  DISTRICT 

SALT  LAKE  CITY,  UTAH.— Permission  has 
been  granted  to  the  Utah  Power  &  Light  Com- 
pany by  the  Public  Utilities  Commission  of  Utah 
to  extend  its  lines  to  Millville,  and  in  Juab 
county. 

BRIGHAM  CITY,  UTAH.— Brigham  City  has 
sold  its  $200,000  electric  light  bonds  to  the  Han- 
chett  Bond  Company  of  Chicago  for  $192,500. 
This  action  was  taken  by  the  city  council  at  an 
adjourned    meeting    held    October    16. 

LA  VINA,  MONT.— It  is  reported  that  the 
Town  Council  is  making  plans  to  install  a  mu- 
nicipal lighting  system.  Certain  preliminary 
steps  have  been  taken  and  C.  A.  Renshow,  engi- 
neer of  Roundup,  Mont.,  has  been  engaged  to 
supervise  the  work.  Bids  have  been  called  for. 
It  has  been  decided  to  use  wooden  poles  for  the 
mounting  of  the  lights. 

SALT  LAKE  CITY,  UTAH.— The  new  plant  of 
the  Uintah  Power  &  Light  Company,  fifteen 
miles  northwest  of  Roosevelt,  on  the  Uintah 
river,  is  now  ready  for  operation.  This  plant 
will  supply  power  to  Duchesne,  Roosevelt,  Myton 
and  other  towns  in  that  vicinity. 

DENVER,  COLO.— Ground  will  be  broken  in 
90  days  for  the  plant  of  the  Howard  Pulp  & 
Paper  Company,  a  newly  organized  corporation 
for  the  manufacture  and  sale  of  news-print 
paper  on  a  large  scale.  The  mill  will  be  erected 
at  Idaho  Falls,  Idaho,  in  absolutely  virgin  ter- 
ritory and  in  an  area  which  is  ideal  for  timber, 
logging   and   milling  of  the  product. 

OGDEN,  UTAH.  —  Construction  work  has 
begun  upon  the  new  ice  plant  to  be  erected  in 
the  railroad  district  by  the  Pacific  Fruit  Com- 
pany. This  plant  will  be  electrically  operated, 
the  initial  load  being  about  1500  horsepower. 
The  plant,  it  is  said,  will  be  the  largest  ice  plant 
in  the  West,  having  a  daily  output  capacity  of 
250  tons  and  a  storage  capacity  of  20,000  tons. 
It  is  expected  that  the  plant  will  be  completed 
by  July  1   of  next  year. 

MISSOULA,  MONT.— Through  the  efforts  of 
James  Harbert,  recently  elected  one  of  the  vice- 
presidents  of  the  Northwest  Reclamation  League, 
facts  and  figures  of  vital  interest  to  residents  of 
western  Montana  were  obtained  by  him  from  the 
committee  of  the  Columbia  Basin  Survey  com- 
mission, regarding  one  of  their  projects,  the 
erection  of  a  dam  at  Big  Rock,  located  one  and 
three-quarters  miles  below  Poison,  which  will  be 
known  when  completed  as  the  Big  Rock  dam. 

SALT  LAKE  CITY,  UTAH.— Utah  Granite  & 
Marble  Company  has  filed  application  with  the 
state  engineer  for  the  use  of  ten  second-feet  of 
water  from  Little  Cottonwood  Creek,  in  Salt 
Lake  county,  to  develop  270  horsepower.  A  wood 
or  concrete  dam  is  planned  in  the  river,  from 
which  the  water  would  be  conducted  by  an  earth 
channel,  a  wooden  flume  and  an  iron  pipe  36-  in. 
in  diameter,  falling  over  a  48-inch  Pelton  wheel 
under  a  head  of  300  ft.  The  site  named  for  the 
diversion  works  is  about  three  miles  east  and 
twelve  miles  south  of  the  business  district  of 
Salt  Lake  City. 

POCATELLO,  IDA. — A  project  which  com- 
prises the  canalization  of  the  lower  Snake  River 
for  the  purptose  of  making  a  deep  water  inlet 
from  tidewater  to  Lewiston.  Idaho,  was  dis- 
cussed at  a  recent  meeting  held  at  Lewiston  by 
the  United  States  board  of  engineers  with  local 
people  interested  in  the  proposition.  The  pro- 
ject, which  has  been  officially  surveyed  by  federal 
engineers,  comprises  locks  and  ten  dams  along 
the  Snake  River  between  Lewiston  and  Riparia. 
Wash.  The  possibility  of  establishing  large  power 
plants  at  the  dams,  for  the  puriwse  of  supplying 
electric  current  to  the  manufacturing  industries 
which  are  developing  in  that  section,  is  one  of 
the  principal  considerations  in  connection  with 
this  project. 
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The  enterprising  mind,  which  is  not  afraid  to  strike  out  in  a 
new  direction,  has  always  been  an  object  of  admiration.  But 
what  about  this: 

"An  inquirer  desires  to  purchase  machinery  and  supplies  for 
a  small  tannery,  and  also  a  book  of  information  regarding  the 
operation  and  manufacture  of  a  tannery." 
We  suggest  that  for  the  benefit  of  enterprising  beginners  all 
businesses  selling  out  should  throw  in  a  book  of  directions. 
Thus: 

"For  Sale — Small  hydroelectric  system,  complete  with  book 
of  information  regarding  power-plant  operation  and  mainte- 
nance.   A  child  can  use  it." 

*  ^       * 

A  few  advertisements  that  we  are  not  planning  to  run  in  the 

Searchlight  Section  are  as  follows: 

Wanted — a  female  donkey.     Apply  personally. 

Wanted — Movie  theatre  piano  player;  no  experience  neces- 
sary. 

Wanted — Housekeeper,  for  a  man  and  two  middle-aged 
children. 

Wanted — ^Respectable  sales  girls.  No  flirts  need  apply.  We'll 
teach  you. 

In  spare  moments — ^that  is  after  we  have  read  the  colyums 
and  the  comae  sections — we  study  the  market  reports,  and- 
"view  with  alarm"  the  constant  abusive  publicity  which  is 
given  to  the  gentle  and  harmless  egg. 

"Eggs  strong,"  says  one  headline.  Well,  any  eggs  are  if  you 
keep  them  long  enough.  "Best  Eggs  Off,"  says  another, 
leading  the  public  to  wonder  what  the  lower  grade  of  eggs 
must  be  like.  "China  Eggs  Crash"  sounds  like  a  needless 
remark.  Why  throw  them  around?  An  article  headed  "Eggs 
Fall  with  Butter"  is,  we  presume,  the  biography  of  an  om- 
elette. But  the  point  is  that  whatever  happens  to  eggs  the 
paper  always  makes  the  worst  of  it. 

*  *       * 

Still  another  contribution  to  our  volume  of  Useless  Statistics 
affirms  that  if  all  the  stamps  issued  by  the  government  during 
the  past  fiscal  year  were  collected  and  laid  end  to  end,  they 
would  form  a  chain  18,000  miles  long,  about  equal  to  the  dis- 
tance from  New  York  to  the  Philippines.  The  writer  goes  on 
to  say  that  the  number  was  10,061,439,768,  representing  a 
face  value  of  $180,957,385.  Of  the  whole  number  5,130,249,018 
were  two  cent  stamps  and  3,798,961,089  were  one  cent.  But 
one  thirty-cent  stamp  was  issued. 
Will  anyone  confess  to  that  thirty-cent  stamp  ? 


Originality  in  business  cards  is  being  advocated  by  a  writer 
on  salesmanship.    He  says: 

For  example,  one  of  the  best  business  cards  in  tlie  world  is  a  recent  maga- 
zine opened  to  your  firm's   advertisement. 

Another  highly  practical  form  of  business  card  is  the  article  you  are  selling. 
When  the  prosi>ect  holds  out  his  hand  for  your  card,  hand  him  a  sample 
of  the  device  you  are  peddling — or  a  picture  of  it,  or  a  substantial  facsimile 
of  a  testimonial  letter. 

The  conventional  business  card  is  like  a  conventionalized  selling  talk.  It  is 
correct,  but  it  lacks  effectiveness  and  spontaneity  of  an  original  and  un- 
expected approach. 

That  may  be  all  right  if  the  prospect  comes  out  and  gets  your 
card  himself,  but  would  you  send  the  office  boy  in  with  a  copy 
of  the  telephone  directory  or  the  Saturday  Evening  Post  on  a 
silver  tray?  And  besides,  your  business  cards  are  very  sel- 
dom returned  to  you,  and  carrying  an  adequate  supply  of  this 
kind  you  might  be  mistaken  for  a  book  agent.  The  other  idea 
also  has  its  good  points,  but  personally  we  should  be  rather 
disconcerted  if  we  held  out  our  hand  to  a  salesman  for  his 
card  and  he  handed  us  a  washing  machine,  or  a  picture  of  an 
electric  range. 


Art  in  business  seems  to  be  going  a  little  fal*.    A  recent  adver- 
tisement reads: 

"Firm  of  manufacturing  silversmiths,  consisting  of  artistic 
novelties,  desires  to  find  a  market  here  for  its  goods." 
Now  a  silversmith  who  is  an  "artistic  novelty"  must  be  worth 
seeing,  but  a  whole  firm  consisting  entirely  of  artistic  novel- 
ties ought  to  go  into  the  circus  business. 


"Large  scale  production"  is  an  integral  part  of  the  modem 
industrial  system,  but  it  seems  that  some  people  have  been 
abusing  the  meaning  of  the  term.  A  negro  in  Memphis  needed 
a  new  pair  of  overalls,  and  a  Scranton,  Pennsylvania,  factory 
got  the  order.  The  garment  used  up  25  yards  of  material. 
It  has  a  girth  of  106  inches  and  each  hip  pocket  will  hold  a 
watermelon.  The  owner  is  nine  feet,  four  inches  tall,  and 
weighs  540  pounds. 


ELECTRICAL  HYBRIDS  — L 
The  Electric  Bellephant 

The  Bellephant  is  very  shy; 
He  lives  up  near  the  ceiling, 
And  any  caller  at  the  door 
Is  sure  to  start  him  squealing. 
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Progress  has  always  been  the  dominant  idea 
of  the  Hurley  organization.  The  New  Thor 
No.  32  now  in  production  reflects  how  suc- 
cessfully this  idea  has  been  developed. 

This  washer  is  the  result  of  fourteen  years 
of  effort  in  the  design  and  development  of  a 
machine  that  would  ajjpeal  to  the  most  criti- 
cal judgment  of  jobber,  dealer  and  user.  It 
is  more  than  an  improved  Thor  —  it  is  a 
wonderful  achievement. 

The  New  Thor  No.  32  is  a  washer  that  will 
have  a  tremendous  influence  on  the  appliance 
opportunity  in  every  community. 


HURLEY  MACHINE  CO. 


New  York 


Toronto 


Exclusive  Distributors  for  the  Pacific  Coast: 

lacific  5tate5  Electric  Company 


San  Francisco  Oakland  Los  Angeles 

Portland  Seattle 


-  Supplies - 

National  Renewable  Fuses 
Federal  Bushings,  etc. 
Hubbell  Receptacles,  etc.        '^'r 
G.  I.  Mazda  Lamps 
V.  V.  Fittings 
Steal  City  Outlet  Boxes 
Matthews'  Lamp  Guards 
Conaectjcut  Cutouts,  etc. 
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Western 
Thanksgiving... 


For  west  winds  chill  with  the  sunset  tide, 

For  trees  on  a  bronzing  slope, 
For  the  fresh,  moist  soil  of  the  country  side. 

For  the  heart's  unending  hope ; 
For  the  feel  in  the  hand  of  a  goodly  task. 

For  adventure  unexplored. 
For  the  will  to  seek  and  the  faith  to  ask — 

We  render  thanks,  oh  Lord. 


For  blessed  silences  of  night 

Once  hideous  with  sound. 
For  green  things  stretching  toward  the  light 

Where  blood  once  stained  the  ground ; 
For  clean  hands  and  the  call  to  build 

Onward  constructively. 
For  all  the  future,  unfulfilled— 

We  render  thanks  to  Thee. 

For  hearts  unbowed  with  a  world's  despair, 

Searching  anew  for  the  treasure ; 
For  the  clear,  clean  thoughts  of  the  young  who  dare 

To  build  to  a  newer  measure ; 
For  the  West  with  its  youth  and  its  wide  frontier, 

And  its  challenge  to  keener  living ; 
For  its  call  to  the  strength  of  the  pioneer — 

We  offer  our  thanksgiving.  _  c.  g. 


California's 
Great  Irrigation 
Project 


It  is  only  fitting-  that  in  this  issue  of  the  Journal 
of  Electricity,  which  is  devoted  to  the  uses  of  elec- 
tricity on  the  farm,  some  mention 
be  made  of  one  of  the  many  vast 
projects  which  are  now  being 
considered  in  the  West.  The  map 
which  accompanies  this  issue  shows  the  scheme 
which  Col.  Robert  B.  Marshall,  for  a  number  of  years 
chief  geographer  of  the  United  States  Geological 
Survey,  has  presented  to  the  people  of  California  to 
convert  the  gi'eat  interior  valley  of  California,  com- 
posed of  the  Saci-amento  and  San  Joaquin  valleys, 
into  one  big  irrigation  project. 

Such  projects  as  these  are  necessary  for  the 
development  of  the  West,  and  in  justice  to  the  great 
mind  which  conceived  this  plan  of  diverting  rivers 
from  their  channels  and  putting  them  to  useful  work, 
an  investigation  of  the  feasibility  of  the  plan  should 
be  made.  A  committee  should  be  appointed  by  the 
state,  to  consist  of  a  contracting  engineer,  a  civil 
engineer,  a  hydraulic  engineer,  an  electrical  engineer, 
representatives  of  the  power  companies,  representa- 
tives of  the  irrigation  districts  involved,  representa- 
tives of  the  state  engineering  department,  the  state 
water  commission  and  the  state  railroad  commission. 
Besides  these,  representative  men  from  the  banking 
and  bond  houses  and  various  big  commercial  projects 
of  the  state  should  be  consulted  by  the  committee 
suggested  above,  to  determine  whether  or  not  the 
project  could  be  handled  by  a  bond  issue  as  pro- 
posed by  Colonel  Marshall.     The  report  of  such  a 


committee  would  be  authoritative,  and  the  people  of 
California  would  be  willing  to  abide  by  its  decision. 

This  committee  should  not  only  investigate  and 
report  upon  this  project  suggested  by  Colonel  Mar- 
shall but  upon  all  the  possibilities  for  the  develop- 
ment of  the  waters  of  the  state,  both  for  irrigation 
and  hydroelectric  power.  The  scheme  to  develop  the 
great  interior  valley  of  California  is  but  one  example 
of  the  constructive  thinking  that  is  needed  in  the 
upbuilding  of  this  great  empire  of  the  West,  and 
all  of  these  should  be  considered  and  carefully  inves- 
tigated by  competent  committees. 

The  question  is  not  as  to  the  possibility  of  such 
a  scheme  but  as  to  the  practicability  of  it.  With 
the  wealth  of  California  in  her  soil  and  in  her  hydro- 
electric resources,  this  seems  to  be  an  opportunity  to 
combine  the  two  to  the  best  advantage  of  the  people 
of  the  state.  If  the  plan  is  feasible  at  this  time 
then  let  us  proceed  to  carry  it  out  with  all  possible 
dispatch,  and  if  it  is  not  feasible  then  let  it  stand 
as  the  vision  of  a  man  who  lived  before  his  time,  and 
let  us  pass  the  idea  along  to  our  children  as  an  ideal 
to  be  striven  for. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

4:00  a.m.    Rise   and   dress  by   candle 
light. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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WOOD    PULP    POSSIBILITIES    IN    SOUTHEASTERN    ALASKA 

It  is  estimated  that  there  are  about  one  hundred  million  acres  of  forest 
and  woodland  in  the  territory  of  Alaska,  of  which  a  large  proportion 
in  the  southeastern  district  is  especially  adapted  for  use  in  the  making  of 
paper  pulp.  An  abundance  of  water  power  awaits  only  the  industrial 
demand  for  its  development.  One  paper  company  has  already  taken  ad- 
vantage of  this  situation  to  establish  a  pulp  mill  in  this  region  and  govern- 
ment records  show  that  there  is  sufficient  raw  material  and  power  at 
hand  to  supply  twenty  more  continuously. 

Perhaps  the  most  characteristic  element  in  the 
power  company  business  of  the  West  is  the  impor- 
„  .,,.       ,,  tance   of   the   agricultural   load. 

^uiimng  the  g^  outstanding  is  this  feature  of 

Agncultural  Western  conditions  that  it  will  be 

Load  •       .  1     J. 

a    sui'prise    to    many   people   to 

learn  that  the  farm  demand  is  one  of  recent  growth, 
the  first  educational  work  along  these  lines  being 
carried  out  some  eight  or  ten  years  ago  by  California 
companies.  Although,  of  course,  the  special  arid 
climate  of  much  of  the  western  area  has  had  to  do 
with  the  phenomenal  growth  of  this  load,  neverthe- 
less its  extent  may  fairly  be  credited  to  the  foresight 
and  liberal  policies  of  the  power  companies  of  this 
region. 

In  a  survey  made  by  the  Journal  of  Electricity 
the  results  of  which  appear  on  another  page  of  this 
issue,  the  situation  in  California  has  been  analyzed 
as  an  example  of  what  can  be  done  in  the  agricultural 
field.  The  farm  load  in  that  state,  which  is  greater 
than  that  of  the  entire  remainder  of  the  United 
States  put  together,  is  shown  as  the  direct  outcome 
of  a  development  policy  on  the  part  of  the  com- 
panies concerned.  Rates  were  low,  the  city  customer 
rightly  being  allowed  to  bear  some  of  the  burden  of 
a  rural  development  which  indirectly  benefited  him. 


Extension  policies  were  liberal.  One  instance  is  on 
record  of  a  power  company  which  built  an  extension 
line  at  its  own  expense  for  148  miles  across  desert 
country  in  order  to  connect  up  a  single  farm.  The 
entire  intervening  district  has  since  fed  on  to  that 
same  line  and  amply  justified  the  daring  of  this 
pioneer  work.  Today,  of  course,  the  situation  is 
somewhat  less  spectacular,  but  Western  rates  still 
appear  extremely  low  to  those  familiar  with  similar 
conditions  in  the  middle  West  and  Eastern  states. 
All  this,  more  than  anything  else,  serves  as  a 
testimonial  to  the  advantages  of  the  rural  load.  The 
skepticism  of  those  who  looked  upon  it'as  dispropor- 
tionately seasonal  has  vanished  before  the  records  of 
75  per  cent  and  higher  load  factors  upon  California 
systems  which  serve  agricultural  districts.  The 
tendency  now  is  toAvard  a  greater  development  of  the 
domestic  load  upon  the  farm,  as  offering  a  means  of 
bettering  the  individual  load  factor  and  thus  improv- 
ing the  situation  beyond  even  its  present  limits. 
The  California  experience  is  of  interest,  both  in  its 
historical  significance  and  in  the  details  of  its  hand- 
ling— and  may  well  serve  as  an  example  to  other 
regions  which  are  developing  along  similar  lines. 


Pacific  Coast 

Jobbers' 

Association 


It  is  questionable  if  there  has  ever  been  a  more 
helpful  gathering  among  electrical  supply  jobbers 
than  that  which  took  place  at 
Del  Monte  during  the  last  semi- 
monthly period.  The  occasion 
was  the  quarterly  convention  of 
the  Pacific  Division  of  the  Electrical  Supply  Jobbers' 
Association. 

There  has  long  been  a  deep-felt  need  for  definite 
statistics  on  what  actually  happens  when  one  dollar 
is  set  rolling  in  investments  of  hydroelectric  equip- 
ment, and  it  is  interesting  to  see  that  this  gathering 
brought  out  in  its  open  session  the  very  interesting 
and  important  fact  that  for  each  kilowatt  of  hydro- 
electric equipment  installed,  a  total  of  $1100  is  put 
into  play  in  the  electrical  industry  from  the  time  the 
energy  is  taken  from  its  native  haunts  in  the  moun- 
tains until  the  time  it  is  delivered  as  light  or  power  i 
in  the  busy  city,  the  farm  or  the  home,  a  hundred 
or  so  miles  distant.  Not  only  was  this  fact  brought . 
out,  but  the  segregated  units  of  investment  were] 
analyzed,  showing  where  this  $1100  is  spent. 

Deeper  than  this,  however,  was  the  interesting! 
and  timely  information  given  by  John  A.  Britton,! 
vice-president  and  general  manager  of  the  Pacificj 
Gas  &  Electric  Company,  as  to  why  the  West  mayl 
look  for  unprecedented  prosperity  during  the  next 
ten-year  period;  and  by  A.  N.  Kemp,  comptroller  of 
the    Southern    California    Edison   Company,    who 
pointed  out  in  a  scholarly  manner  definite  reasons 
why  rates  might  well  be  fixed  on  security  invest- 
ment issues  as  suggested  by  the  California  Raih-oad 
Commission,  taking  into  account  proper  rewards  for 
efficiency  that  will  bring  returns  to  the  public,  to  the 
utility  company  and  to  the  individuals  in  that  com- 
pany when  economies  are  introduced.    These  matters 
are  presented  in  fuller  detail  in  other  pai'ts  of  this 
issue,  and  need  no  further  emphasis  here. 
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Wholehearted  appreciation  is  due  to  the  Pacific 
Division  of  the  Electrical  Supply  Jobbers'  Associa- 
tion for  this  new  and  effective  effort  on  their  part 
to  be  of  assistance  to  the  industry  throughout  the 
West.  It  will  be  remembered  that  it  is  to  this 
Association,  perhaps  more  than  to  any  other,  that 
the  West  owes  a  debt  of  gratitude  for  the  splendid 
cooperative  activity  that  now  distinguishes  this 
section  of  our  nation.  It  was  ten  or  twelve  years 
ago  that  the  seeds  of  cooperation  were  sown  in  dis- 
cussion leading  towaid  the  harmonizing  of  the  dif- 
ferent branches  of  the  industry.  These  first  seeds 
were  sown  at  the  sessions  of  this  Association,  and 
unquestionably  it  was  in  these  early  constructive 
thoughts  that  the  splendid  ideals  of  W.  L.  Goodwin, 
now  so  effectively  being  put  into  practice  throughout 
the  East,  had  their  origin.  From  this  source,  too, 
must  have  sprung  much  of  the  helpful  pre-f ormative 
discussion  that  made  possible  the  organization  of  the 
California  Electrical  Cooperative  Campaign,  which 
was  perfected  during  1917  at  the  Riverside  Conven- 
tion of  the  Pacific  Coast  Division,  N.  E.  L.  A. 

While  it  must  not  be  said  that  any  one  branch 
of  our  industry  in  the  West  is  to  receive  more  credit 
than  any  other  in  the  splendid  working  out  of  this 
cooperative  ideal,  still  it  is  but  right  to  put  on  record 
the  early  pioneer  work  of  the  Pacific  Division  of  the 
Electrical  Supply  Jobbers'  Association. 


The  present  law  in  Washington  covering  the 
subject  of  construction  work  in  hydroelectric  prac- 
„,     ,  _.  tice  should  be  repealed.   Forceful 

„       ,       ,.  attention  was  called  to  this  law 

.  *'"f  ^■"?"'?  in  the    issue  of    the    Journal  of 

in  Washington  Electricity  for  October  15,  1920, 
under  the  title  "Selling  the  Railroad  Commission." 
The  law  as  now  in  force,  or  as  proposed  to  be  put 
in  force  in  the  new  year,  will  bring  incalculable  dam- 
age to  the  utilities  of  that  commonwealth.  The  law 
is  retroactive,  necessitating  extensive  replacement 


of  power  company  equipment  to  be  completed  by 
1922.  Men  and  materials  for  this  work  all  have  to 
be  obtained  within  this  time,  and  yet  a  one  thousand 
dollar  fine  for  every  offence,  with  each  offence  made 
accumulative,  is  the  penalty  for  failure  to  comply. 
Under  our  present  system  of  regulation  it  is  the 
people  of  a  community  who  have  to  pay  for  foolhardy 
laws  such  as  this.  This  matter  not  only  affects  the 
commonwealth  of  Washington,  but  also  certain  other 
commonwealths  of  the  West  where  similar  laws  have 
been  attempted.  Men  of  the  industry  would  do  well 
to  use  every  opportunity  possible  to  rescind  this 
enactment  in  the  state  of  Washington. 


Over  a  year  and  a  half  ago,  at  one  of  the 
contractor-dealer  meetings  in  the  West,  the  manu- 
facturers were  quite  severely 
The  Burden  criticised    for    not   providing    a 

of  Margins  greater   margin   on   the   sale   of 

motors.  At  that  time  it  was 
brought  out  that  unquestionably  manufacturers 
would  be  glad  to  provide  the  additional  margin 
if  the  facts  of  the  case  required  such;  it  was  also 
brought  forcefully  to  the  attention  of  the  contractor- 
dealers  that  they  themselves  were  the  only  people 
who  could  provide  the  manufacturers  with  the  real 
facts  as  to  their  cost  of  doing  business,  and  the  re- 
quest was  made  for  such  statistical  information.  To 
date  nothing  has  been  forthcoming.  Here  is  statis- 
tical data  that  contractor-dealers  can  no  longer  afford 
to  refrain  from  gathering. 

A  ray  of  light,  howevei',  is  ali'eady  beginning 
to  shine,  for  we  are  reliably  informed  that  in  recent 
months  contractor-dealers  in  the  West  have  called 
in  certified  public  accountants  to  audit  their  books, 
and  it  is  confidently  expected  that  at  an  early  date, 
over  the  certified  public  accountant's  signatiu'e,  will 
appear  the  following  information:  First,  the  finan- 
cial foundation  of  the  business  that  has  been  investi- 
gated, which  will  include  the  capital  invested,  inven- 
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ONE    OF   THE    LARGEST    AGRICULTURAL   LOADS   IN    THE    WEST 

The  rice  industry  of  California  is  a  recent  development  which  has  risen  from  nothing  to  a  crop  of  over  twenty-one  million  dollars  per  year  withi" 
the  last  five  years.  In  spite  of  the  power  shortage  of  this  year,  the  installed  capacity  of  motors  used  by  this  industry  increased  from  20.629  to 
29,793  hp.  and  the  current  consumption  from  19.250,419  kw-hr.  in  1919  to  25.135,357  kw-hr.  m  1920.  This  was  in  spite  of  the  fact  that  warn- 
ings of  the  water  shortage  sent  out  before  the  planting  season  caused  a  curtailment  of  the  acreage  planned.  The  rice  industry,  further,  was  the 
first  to  be  cut  down  in  power  by  the  power  administrator  and  in  conseouence  over  10.000  kw.  in  Kasoline_  engines  and  sma  steam  plants  were 
installed  in  the  fields  to  supplement  electric  power.  This  is  only  one  instance  of  the  development  possible  in  Western  agriculture  under  the  stim- 
ulus of  electric  service. 
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tory  and  other  items  of  interest;  and  second,  the 
operations  of  the  business,  including  gross  sales, 
overhead  charges,  profits,  and  the  like.  A  summary 
of  such  statistics  as  this  will  undoubtedly  give  some 
idea  as  to  what  the  true  facts  of  costs  are.  If  these 
facts  demand  greater  margins,  no  manufacturer  will 
fail  to  recognize  the  situation.  If,  on  the  other  hand, 
the  facts  of  the  case  show  that  the  margins  are 
already  sufficient,  and  to  get  the  benefits  of  them  it 
is  the  responsibility  of  the  contractor-dealers  to 
practice  economies  and  better  merchandising  meth- 
ods, then  the  contractor-dealers  in  turn  must  recog- 
nize the  situation. 


The  news  that  Salt  Lake  City  has  been  chosen 

as  the  meeting  place  for  the  1921  Convention  of  the 

American  Institute  of  Electrical 

ine  JNext  Engineers    has  a  special  signifi- 

«!*"^^  tT  V  ca"c«  to  th^  electrical  industry  in 

the  A.  1.  Ji.  Hi.  ^^g  ^gg^_     -p^jj.  ^j^g  ^yg^  ^jj^g  jjj 

the  history  of  the  Institute  the  annual  convention  is 
to  be  held  in  a  truly  Western  city.  This  fact  should 
be  borne  in  mind  by  all  the  local  sections  west  of 
the  Rocky  Mountains,  and  they  should  cooperate  in 
every  possible  way  with  the  Utah  Section  to  make 
this  convention  the  best  ever. 

The  creation  of  the  Federal  Water  Power  Com- 
mission has  directed  more  than  ever  the  attention 
of  electrical  men  to  hydroelectric  development,  and 
as  the  West  contains  nearly  70  per  cent  of  the  unde- 
veloped water  power  and  more  than  27  per  cent  of 
the  developed  water  power  in  the  United  States,  it 
is  only  right  that  this  great  body  of  electrical  engi- 
neers should  choose  the  West  as  the  gathering  place. 
This  convention  will  give  a  wonderful  opportunity 
to  Western  engineers  to  show  some  of  those  records 
for  which  the  West  is  famous  and  of  which  the  West 
is  justly  proud.  Let  us  all  help  the  Utah  Section  of 
the  A.  I.  E.  E.  in  every  way  possible  to  make  this 
convention  a  success,  so  that  in  the  coming  years 
a  Western  city  will  always  be  considered  a  logical 
meeting  place  for  this  great  aggregation  of  engi- 
neers. 


New  Advances 
in  Telephony 
in  the  West 


Along  with  the  splendid  progress  that  is  being 
made  in  hydroelectric  development  throughout  the 
West  wherein  many  world  rec- 
ords in  engineering  achievements 
are  being  surpassed,  it  is  inter- 
esting to  note  that  the  telephone 
coupled  with  radio  activity  is  not  lagging  behind. 
Recent  announcement  was  made,  for  instance, 
that  the  great  radio  station  at  Bordeaux,  France, 
is  sending  out  longer  wave  lengths  than  any 
thus  far  in  use,  this  design  having  been  per- 
fected at  Palo  Alto,  California.  Statistics  from 
telephone  service  and  operation  throughout  the 
United  States,  particularly  in  the  large  cities,  show 
that  the  two  great  cities  of  California  outdistance 
any  other  cities  in  the  nation  in  intensive  use  of  the 
telephone,  San  Francisco  leading  all  cities,  not  ex- 
cepting New  York,  Chicago  or  Philadelphia,  and  Los 
Angeles  following  next  behind  San  Francisco.  But 
one  of  the  most  interesting  phases  of  new  develop- 


ment is  that  consummated  by  the  Pacific  Telephone 
&  Telegi-aph  Company  about  the  middle  of  July  last 
whereby  radio  connection  has  been  made  from  San 
Pedro,  California,  to  Catalina  Island  in  such  a  way 
that  a  citizen  at  San  Francisco  or  any  other  city  of 
the  West  served  by  this  company  desiring  to  tele- 
phone to  Avalon  on  Catalina  Island  may  do  so  in  the 
ordinary  way.  This  message  is  transferred  automat- 
ically by  wireless  telephony  from  San  Pedro  over  to 
Catalina  Island  and  sent  again  on  the  regular  tele- 
phone switch  exchange.  A  telephone  conversation 
said  to  be  a  world's  record  was  carried  on  recently 
between  the  Avalon  station  and  the  steamer  Glouces- 
ter, off  Philadelphia,  over  4,100  miles  of  wire  and 
wireless.  Such  advances  as  this  indicate  the  large 
activity  and  vision  that  pervade  all  branches  of  the 
electrical  industry  throughout  the  West. 
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ELECTRIC  LIGHT  RATES  AND  THE  HIGH  COST  OF  LIVING 

Increases  in  utility  rates  were  not  only  the  last  of  all  to  be  made,  but 
they  are  much  lower  than  those  of  other  commodities,  according  to  the 
Illinois  Committee  on  Public  Information.  The  above  chart,  which  is 
compiled  almost  entirely  from  government  figures,  gives  an  idea  of  how 
little  the  electric  utility  industry  has  to  fear  from  a  drop  in  the  cost  of 
living.  Unlike  clothing  and  similar  commodities,  it  neither  benefits  nor 
suffers  from  fluctuations  in  market  conditions,  except  as  the  general  pros- 
perity and  growth  of  the  community  is  affected.  With  the  optimistic 
prophecy  for  the  continuing  gro\vth  of  the  West  within  the  next  few  years 
which  is  presented  elsewhere  on  these  pages,  public  utility  companies  in 
this  district  may  look  forward  to  a  period  of  continuing  expansion. 


Vast  Growth  in 
Agricultural  Uses 
of  Electricity 


It  is  interesting  to  note  that  while  the  West 
for  some  years  now  has  led  the  world  in  the  uses 
of  electricity  on  the  farm,  still  a 
beginning  only  has  been  made. 
Three  years  ago  the  Journal  of 
Electricity,  after  a  survey  of  the 
situation  in  the  West  concerning  agricultural  uses, 
set  forth  the  fact  that  there  were  in  California  some 
10,000  installations  of  electric  motors  on  the  farm. 
Since  that  time  the  growth  has  been  phenomenal 
and  this  record  has  been  outdistanced  by  three  hun- 
dred per  cent.  The  California  farmer  now  uses  more 
mechanical  power  per  acre  than  any  other  farmer 
in  the  United  States,  a  recent  survey  showing  that 
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over  33,500  electric  motors  are  now  in  use  on  Cali- 
fornia farms.  According  to  Professor  L.  J.  Fletcher 
of  the  Division  of  Agricultural  Engineering  of  the 
University  of  California,  the  great  power  companies 
feeding  the  San  Joaquin  and  Sacramento  valleys  had 
a  connected  agricultural  load  of  302,000  hp.  as  of 
June  30,  1920,  the  motors  averaging  between  8  and 
9  hp.  Phenomenal  as  this  use  seems  to  be,  even  this 
is  but  a  beginning,  for  in  the  San  Joaquin  Valley 
alone,  fed  by  one  gi'eat  power  company,  it  is  esti- 
mated that  while  but  about  245,000  acres  are  today 
included  in  the  agricultural  pumping  load,  some 
3,000,000  acres  still  await  development. 

This  growth  is  typical  of  conditions  throughout 
the  West — of  the  great  district  along  the  Columbia 
River  in  Washington  and  Oregon,  of  the  fertile  val- 
leys of  Montana,  and  of  the  inter-mountain  regions 
surrounding  Salt  Lake  City. 
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When  Moses  came  down  from  Mt.  Sinai,  accord- 
ing to  the  good  book,  he  carried  two  stone  tablets 

and  on  one  of  these  was  carved 
A  Time  For  the  words,  "Six  days  shalt  thou 

All  Things  labor."    The  growing  tendency  is 

to  cut  this  time  down  and  some 
of  the  present  day  business  men  are  not  content 
with  reducing  it  to  five  days  but  needs  must  take 
vacations  two  or  three  days  in  the  week  by  devoting 
most  of  the  day  to  the  game  of  golf.  Aside  from  the 
thought  of  a  service  shirked,  it  is  a  poor  example  to 
set  the  men  below,  who  are  apt  to  feel  that  they  too 
can  loaf  all  of  the  time  that  the  "boss"  is  on  the 
links.  Beyond  even  the  present  urge  for  production, 
the  principle  of  every  man  a  worker,  is  the  only  safe 
basis  on  which  a  nation  can  rest  and  an  ideal  which 
pictures  success  as  unproductive  leisure  is  a  danger- 
ous one.  The  so-called  captains  of  industry  are 
today  setting  the  example  so  that  now  every  man 
who  can  by  stretching  his  imagination,  call  himself 
his  own  boss,  thinks  that  it  is  necessary  to  play  golf 
at  least  three  times  a  week  to  show  the  public  and 
his  competitor  that  he  is  a  successful  business  man. 
The  office  boy  of  today  has  an  ambition  not  to  con- 
quer the  world  but  to  be  able  to  do  the  nine  holes 
in  one  less  than  par. 


During  recent  months  those  interested  in  the 
power  industry  in  Oregon  have  been  concerned  over 
a  movement  which  has  gained 
headway  in  that  state  to  beautify 
the  highways  by  the  planting  of 
shade  trees.  The  electrical  men 
have  been  heartily  in  favor  of  this  movement  in 
general,  but  have  foreseen  that  when  fully  grown 


The  Tree  Planting 
Movement  and 
Power  Lines 


these  trees  may  later  prove  a  menace  to  power  lines 
and  a  continual  source  of  trouble.  With  this  end  in 
view  an  effort  has  been  made  to  have  only  the  smaller 
types  of  trees  planted  and  low  spreading  varieties  or 
shrubs  substituted  for  the  more  troublesome  species. 
This  experience  may  well  serve  as  an  example 
in  other  states.  The  tree  planting  movement  is 
becoming  general,  both  as  a  tribute  to  our  soldier 
dead  and  also  in  the  beautifying  of  highways,  a 
project  quite  properly  encouraged  by  the  forestry 
interests  and  the  federal  authorities.  It  is  in  no 
way  the  part  of  the  power  company  to  discourage 
this  laudable  zeal— but  it  is  a  matter  of  proper  fore- 
thought to  consult  with  agi-icultural  and  forestry 
officials  as  to  what  species  of  tree  may  be  suggested 
in  cases  where  power  lines  already  border  the  roads 
and  might  be  seriously  hindered.  The  public  is  quite 
ready  to  appreciate  the  point,  and  will  welcome  a 
constructive  suggestion  where  a  mere  objection, 
although  possibly  effective,  would  arouse  ill  feeling. 


The  so-called  headlight  heaters  and  other  types 
of  quick  and  mobile  heating  have  long  since  become 
popular  in  the  home.     There  is, 
Heavy  Heating        however,  much  good  work  to  be 
in  the  Home  done  in  the  study  and  investiga- 

tion of  the  possibilities  of  heavy 
heating  in  the  home — such  as  the  radiator  placed  in 
the  fire-place  and  other  types  of  this  nature. 

Great  uncertainty  exists  as  to  the  proper  rates 
that  should  be  instituted  for  such  installations  in 
order  that  the  business  thereby  secured  may  be  self- 
sustaining.  No  utility  company  in  the  West  at  the 
present  time  has  made  a  complete  study  of  this  situ- 
ation. The  residential  diversity  factor  that  is  created 
and  the  effect  upon  the  primary  as  well  as  other  sub- 
station peaks,  and  other  factors  involved  in  power 
delivery,  are  matters  that  merit  the  research  of  the 
engineer.  There  is  no  question  but  that  heating  of 
this  nature  has  a  possibility  in  districts  having  mild 
climate  such  as  that  prevailing  in  California  and 
some  of  the  Southwestern  states,  but  the  extent  to 
which  its  uses  should  be  advocated  depends  of  course 
entirely  upon  the  results  of  investigation.  Some 
two  years  ago  a  very  profound  research  was  under- 
taken in  this  matter  at  Spokane,  Washington,  and 
there  it  was  found  practically  impossible  to  devise 
rates  within  reason  that  could  handle  such  loads  in 
the  climate  prevailing  in  that  section.  The  entire 
subject,  however,  presents  such  fascinating  propor- 
tions in  the  way  of  new  uses  of  electricity  in  the 
home  that  it  certainly  calls  for  immediate  and  thor- 
ough investigation. 


The  New  Journal  Service 
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Tlie    rapid    progress    which    the    electrical    industry    is    now  | 

making    in    the    improvement    of    existing    appliances    and  | 

machinery  is  always  of  interest  to  the  man  connected  in  any  i 

■       way  with  the  industry.     Consistently  following  its  policy  of  being  of  service  to  the  industry,  the  JoumaJ  of  Elec-  | 

I       tricity  with  this  issue  is  adopting  a  new  form  of  handling  its  "Latest  in  Everything  Electrical"  department.    With  | 

I       the  adoption  of  three  columns  instead  of  two  and  the  use  of  more  illustrations  it  is  thought  that  the  page  will  be  | 

1       more  attractive  and  will  better  serve  its  purpose.     A  circular  letter  has  been  sent  out  to  all  the  large  manufac-  | 

j       turers  of  the  United  States  offering  them  the  use  of  this    page  as  an  advance    agent,   to  be    used  only   for  new  m 

I       material  and  electrical  apparatus   that  is  of  particular  interest  to  the  West.     Western  apparatus  will  be  given  the  | 

I       preference,   as   the   Journal  of  Electricity   believes  in   the  upbuilding  of  the  West  as  an  industrial  center.    This  new  | 

I       service  is  but  one  of  the  many  ways  in  which  the  Journal  of  Electricity  is  assisting  in  this  upbuilding.  | 
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Building  the  Agricultural  Load 

(Electrical  service  for  agricultural  districts  has  been  one  of  the  features  of  electrical  develop- 
ment in  the  West,  where  the  demands  of  irrigation,  coupled  with  the  enterprise  and  generosity 
of  the  power  companies  in  the  matter  of  extensions  and  rates,  have  fostered  an  especially  large 
agricultural  load.  The  following  article  presents  important  data  collected  by  the  Journal  of 
Electricity,  showing  methods  of  handling  the  industrial  load  in  the  West,  with  special  refer-, 
ence  to  California  power  companies. — The  Editor.) 


Agriculture  undoubtedly  forms  the  backbone  of 
the  prosperity  of  the  West.  The  first  pioneering 
days  when  mining  and  stock  raising  were  the  major 
industries  have  given  way,  even  in  the  frontier  dis- 
tricts, to  the  day  of  the  farmer.  Recent  statistics 
frohn  Montana  indicate  that  even  in  that  stronghold 
of  mining,  agricultural  products  have  exceeded  min- 
ing output  in  value  annually  since  1917.  The  West 
is  just  now  entering  upon  the  third  stage  in  its 
growth  with  a  more  intensive  city  growth  and  an 
industrial  and  commercial  development  which  are  a 
natural  outgrowth  of  the  production  of  the  raw 
materials. 

Intensive  Electrification  in  Western  Rural 
Districts 

The  agricultural  load  is  therefore  one  of  major 
importance  to  the  power  companies  of  this  region. 
The  unusual  per  capita  use  of  electricity  in  the  West, 
which  averages  2.2  times  that  for  the  entire  nation, 
is  particularly  applicable  to  farm  conditions — and 
the  prosperous  agricultural  districts  of  all  Western 
states  are  looked  upon  as  especially  fertile  fields  for 
the  sale  of  household  and  farm  conveniences.  In 
addition  to  this  extensive  use  of  electricity  for  do- 
mestic and  general  power  purposes,  the  outstanding 
feature  of  the  Western  agricultural  load  is  undoubt- 
edly the  large  block  of  power  which  is  used  for  irri- 
gation pumping.  ■  This  particularly  centers  in  regions 
of  arid  climate  such  as  the  Southwest  and  Inter- 
mountain  states,  California  probably  representing 
the  most  intensive  development  along  this  line. 
Idaho  and  Utah  have  long  been  looked  upon  as  irriga- 
J;ion  centers  and  the  eastern  portion  of  Washington 
has  many  areas  where  electric  pumping  is  required. 
The  recent  dry  years  in  Montana  have  focused  inter- 
est in  that  state  upon  the  possibilities  of  irrigation 
with  the  result  that  electric  pumping  may  soon  be- 
come a  feature  of  the  agricultural  load  of  that 
region. 

The  Southwestern  states,  of  course,  are  entirely 
dependent  upon  irrigation  for  their  agricultural  de- 
velopment. It  is  estimated  that  ten  million  acres 
of  agricultural  land  in  the  states  west  of  the  Rocky 
Mountains  lies  above  the  reach  of  gravity  irrigation. 

In  order  to  ascertain  just  what  the  agricultural 
situation  in  the  West  was,  as  far  as  the  power  com- 
panies were  concerned,  the  Journal  of  Electricity 
prepared  and  sent  out  a  questionnaire  to  power  com- 
panies throughout  the  West.  Returns  were  very 
scattered,  reasonably  complete  data  being  secured 
from  the  California  district  alone.  This  district, 
however,  may  be  looked  upon  as  an  example  of  the 
ultimate  development  possible  along  this  line  in 
other  Western  states,  mth  slight  variations  depend- 
ent upon  historical  and  geographical  differences,  and 
its  conditions  are  here  analyzed  as  typical. 


The  total  connected  agricultural  load  in  hp.  for 
seven  of  the  most  important  California  companies  is 
given  as  375,708  hp.,  the  largest  single  return  being 
that  of  the  Pacific  Gas  &  Electric  Company,  who  list 
a  total  of  167,701  hp.  under  various  agricultural 
classifications.  The  district  south  of  the  Tehachapi 
reports  the  next  heaviest  load,  with  135,000  hp.  re- 
ported for  the  Southern  California  Edison  Company. 
Another  extensive  pumping  area  is  that  of  the  lower 
San  Joaquin  Valley  served  by  the  San  Joaquin  Light 
&  Power  Corporation,  with  a  pumping  load  of  about 
27,000  hp. 


Several  years  aso  tlie  Pacific  Gas  &  Electric  Company  sent  over  the  lines 
of  the  Northern  Electric  Railway  a  demonstration  car  showing  uses  of 
electricity  on  the  farm  and  in  the  home.  This  was  visited  by  over  6000 
persons  and  proved  most  effective   as  an  educational   campaign. 

Educating  the  Farmer 

All  of  the  California  companies  report  a  very 
active  policy  of  education  and  follow-up  in  agricul- 
tural districts  carried  on  at  the  time  the  development 
was  being  instituted.  It  is  interesting  to  find  that 
this  farm  load  is  one  of  recent  growth,  most  of  the 
companies  not  reporting  any  activity  along  that  line 
until  about  1912.  Various  policies  were  adopted  in 
the  different  districts.  The  Pacific  Gas  &  Electric 
Company  sent  out  a  demonstration  car  over  the  lines 
of  the  Northern  Electric  Railroad  which  proved  very 
successful  in  arousing  interest,  the  exhibit  being 
visited  by  practically  every  farmer  in  the  district 
covered.  Demonstrations  were  also  given  by  t^ie 
company  in  irrigating,  cooking,  heating,  etc.  Several 
companies  report  the  extensive  use  of  advertising 
matter  sent  to  the  farmer  and  reaching  him  through 
the  papers  that  he  reads.  Among  these  are  the 
Southern  California  Edison  Company  and  the  South- 
ern Sierras  Power  Company.  All  the  companies  are 
active  through  their  district  superintendents  and 
commercial  agents  and  give  special  service  to  the 
farmer  in  seeing  that  the  layout  of  his  plant  is  the 
best  for  his  purposes  and  in  giving  service  after  the 
installation  is  made.    The  success  of  these  efforts  is 
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to  be  judged  from  the  fact  that  most  of  the  com- 
panies are  giving  up  their  active  campaign  in  recent 
years,  the  farmer  being  so  well  sold  on  the  subject  of 
electricity  on  the  farm  that  in  most  regions  of  the 
state  applications  have  been  greater  than  the  com- 
panies were  able  to  fill. 


The  Santa  Clara  Valley  district  in  California  is  probably  the  most  congested 
area — electrically — of  any  rural  district  in  the  world,  practically  every 
street  and  lane  being  paralleled  by  a  power  line.  Owing  to  the  fact  that 
it  is  a  fruit-growing  area  the  irrigation  load  comes  early  in  the  off  season. 

The  present  tendency  of  the  power  company  is 
to  concentrate  upon  the  domestic  load  upon  the  farm 
with  the  idea  that  a  higher  individual  load  factor 
may  thus  be  obtained.  Winter  irrigation  and  the 
diversity  of  crops  and  climate,  as  well  as  the  other 
loads  which  supplement  the  agricultural  on  all  sys- 
tems, have  given  the  California  companies  on  the 
whole  a  very  high  annual  load  factor — but,  of  course, 
much  of  the  distribution  equipment  in  agricultural 
districts  must  be  maintained  for  a  load  which  is 
heavy  only  during  the  summer  months.  A  house- 
hold use  of  electricity  and  a  general  use  of  power 
for  driving  farm  conveniences  would  nicely  balance 
this  discrepancy,  the  heaviest  load  here  of  necessity 
coming  at  a  time  when  power  is  not  being  used  for 
irrigation  purposes.  This  use  is  already  very  gen- 
eral, as  may  be  judged  from  the  fact  that  more  elec- 
tricity is  used  upon  the  farms"  of  California  than  in 
the  entire  remainder  of  the  United  States;  but 
active  campaigns  are  still  carried  on  by  many  of 
the  companies  to  introduce  cooking  and  heating  more 
extensively  upon  their  rural  lines. 

Diversity  of  Rates  for  Agricultural  Service 

Rates  on  the  whole  are  extremely  favorable. 
In  analyzing  the  situation  here,  perhaps  the  out- 
standing feature  may  be  said  to  be  the  diversity  of 
rates  for  agricultural  service  in  the  different  regions 
of  the  state.  There  are  two  explanations  for  this, 
one  historical  and  the  other  based  upon  the  wide 
differences  in  climate  and  in  the  nature  of  crops 
between  the  various  districts.  When  the  agi'icul- 
tural  load  was  first  conceived  as  a  possibility  in  the 
state  there  was,  of  course,  no  way  of  working  out 
how  much  power  would  be  used  with  a  given  installed 
capacity,  nor  the  conditions  under  which  this  use 
would  develop.     A  flat  yearly    rate    was   therefore 


adopted,  usually  of  about  $50  per  horsepower-year. 
This  did  away  with  the  necessity  of  installing 
meters,  as  well  as  the  expense  of  meter  reading  over 
sparsely  settled  districts,  and  for  some  time  worked 
very  well.  As  the  value  of  water  was  more  and  more 
realized,  however,  the  electric  motors  were  more  and 
more  overworked  to  supply  the  pumps,  until  the  time 
came  when  it  was  no  longer  possible  for  the  power 
company  to  supply  power  at  the  return  allowed.  In 
consequence,  the  flat  rate  has  in  most  places  been 
supplanted  by  a  metered  rate,  although  it  still  exists 
in  some  few  instances.  The  present  tendency  is  to 
allow  an  annual  charge  based  upon  the  size  of  the 
installation,  plus  a  kilowatt-hour  charge  graduated 
downward  depending  upon  the,  amount  of  current 
used.  The  details  of  this  type  of  rate  again  vary 
in  different  districts,  depending  upon  local  conditions. 


All  the  WesLeiii  liuw^^i'  i.oiiii»unies  Ciirried  un  riiurij  or  less  extensive  cam- 
paigns in  i-ural  districts  to  educate  the  farmer.  Above  is  shown  a  typical 
booklet   distributed   by    a    power    company. 

In  general  it  may  be  said  that  the  rate  allowed 
for  power  on  the  farm  has  been  very  low,  with  the 
recognition  on  the  part  of  the  power  company  and 
the  railroad  commission  alike  that  this  was  neces- 
saiy  during  the  period  of  the  development  of  the 
country.    Owing  to  the  special  expense  of  maintain- 
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DIAEY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

4.10  a.m.    John    pumps    six    pails    of 
water  for  family  use. 


MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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ing  a  distribution  system  for  lighting  in  a  rural  dis- 
trict, lighting  rates  have  been  somewhat  higher  in 
these  districts  than  in  the  cities,  but  it  may  fairly  be 
said  that  power  rates  on  the  whole  averaged  some- 
what lower  than  similar  rates  for  industrial  uses. 
The  tendency  at  the  present  time  is  to  increase  these 
rates  slightly  until  they  bear  the  full  share  of  their 
burden  of  the  expense  of  generation  and  distribution. 

During  the  year  1920  special  conditions  ob- 
tained, owing  to  the  acute  power  shortage  expected 
and  experienced  and  in  consequence  a  special  rate 
was  allowed  by  the  Railroad  Commission  in  some 
cases  which  fixed  no  minimum  charge,  but  allowed 
payment  upon  a  strict  kilowatt-hour  consumption 
basis.  It  was  felt  that  the  knowledge  that  he  was 
paying  exactly  for  what  he  used,  would  induce  the 
customer  to  be  more  saving  in  his  consumption  of 
power.  With  the  relief  of  the  power  shortage,  how- 
ever, the  ready-to-serve  and  standby  charge  will  un- 
doubtedly be  resumed  as  the  more  equitable  basis  for 
all  concerned. 

Typical  Rate  Schedules 

Typical  rate  schedules    as  now  in  practice  are 
given  as  follows: 
Pacific  Gas  &  Electric  Company 

This  is  the  rate  which  covers  about  90  per  cent  of  the 
agricultural  power  installations  on  the  company's  lines. 

RATE 
(a)     For  installations  of  less  than  50   hp.: 

First  500  kw-hr.  per  meter  per  month 3.2c  per  kw-hr. 

Next  500  kw-hr.  per  meter  per  month 2.7c  per  kw-hr. 

Next  2000  kw-hr.  per  meter  per  month 2.2c  per  kw-hr. 

All    over    3000  kw-hr.  per  meter  per  month 1.7c  per  kw-hr. 

Minimum  Charge :  $7.00  per  hp.  per  year  but  not  less  than  $30.00  per  year 


(b)    For  installations  of  30  hp.  and  over: 


Size  of 
Installation- 


-hp. 


Kate 

Cents  per  kw-hr. 


30  hp.  to  49  hp.  inclusive    ... 

50  hp.  to  9?  hp.  inclusive    ... 

100  hp.  and  over  

100  hp.  to     499  hp.  inclusive 

500  hp.  to  1499  hp.  inclusive 

1500  hp.  and  over 


2.2c 
1.7c 
1.6c 
1.2c 
1.1c 
1.0c 


Annual 

Minimum  Charge 

per  horsepower 

$  7.00 

7.00 

7.00 
14.00 
14.00 
14.00 


Fifteen  per  cent  surcharge  is  made  in  addition  to  the  above  charges. 
Any  installation  may  obtain  the  rates  for  larger  sized  installations  by 
guaranteeing  the  rates  and  minimum  under  the   larger  installation. 

Southern  California  Edison  Company 

The  following  basic  schedule  covers  a  large  portion  of 
the  district  of  the  Southern  California  Edison  Company,  with 
optional  schedules  for  those  who  desire  to  meet  special  con- 
ditions. 

GENEEAL   RATE 
Capacity  of  Installation  Rate 

Less  than    5   hp 3.75c  per  kw-hr. 

5  hp.   but  less  than  15   hp 3.25c  per  kw-hr. 

15   hp.    and   over 2.75c  per  kw-hr. 

MINIMUM  CHARGE 
Capacity  of  Installation  Minimum  Charge 

Less  than  5  hp $1.00  per  hp.  per  month,  but  not  less  than  $2.00 

per  month. 

5  hp.  and  over $6.00  per  hp.  for  an  irrigation  season  of  six  con- 
secutive months,  payable  at  the  rate  of  $1.00 
per  hx>.  per  month  during  the  six  consecutive 
months. 

OPTIONAL   RATE 

(1)  For  installations  of  5  hp.  and  over  and  for  a  guaranteed  minimum  of 
$12.00  per  hp.  per  year,  payable  at  the  rate  of  $2.00  per  hp.  per  month 
for  an  irrigation  season  of  six  consecutive  months,  the  energy  rate 
to  be: 

2.25c    per   kw-hr. 

(2)  For  a  guaranteed  minimum  of  $1.00  per  hp.  of  connected  load  per 
month,  but  not  less  than  $100.00  per  month,  for  an  irrigation  season 
of  six   consecutive  months,    the   energy  rate  to  be : 

2.25c    per   kw-hr. 

(3)  For  a  guaranteed  minimum  of  $1.00  per  hp.  of  connected  load  per 
month,  but  not  less  than  $200.00  per  month,  for  an  irrigation  season  of 
six  consecutive   months,    the   energy   rate  to   be : 

2.0c  per  kw-hr. 


SPECIAL  MINIMUM   CONDITIONS 

(1)  Pumping  plant  contracts  operated  under  General  Rule,  and  Optional 
Rate  (2)  and  (3)  where  monthly  minimum  is  specified,  may  be  made 
with  accumulative  minimum,  provided  that  the  minimum  shall  be  for 
amounts  of  259^^  in  excess  of  the  straight  monthly  minimum.  Such 
accumulative  minimum  to  be  upon  a  six  months*  or  yearly  basis, 
payable  in  monthly  installments. 

(2)  For  the  remaining  six  months  of  the  year  not  included  in  the  irriga- 
tion season  to  which  minimum  applies,  no  minimum  to  be  charged, 
under  General  and  Optional  Rate  as  designated  above,  except  when  the 
accumulative  minimum  is  on  a  yearly  basis,  but  regular  energy  rate  to 
apply.  '         '         -    -'-  "";.;","        ~       " 

(3)  Any  installation  may  obtain  the  rate  for  larger  size  installation  by 
guaranteeing  the  minimum   under  the   larger   installation. 

San  Joaquin  Light  &  Power  Corporation  ' 

These  rates  cover  general  agricultural  service  and  rep- 
resent the  type  of  rate  allowed  during  1921  without  minimum 
charge  provisions  in  the  interest  of  conserving  water  and 
power.  They  are  subject  to  revision  some  time  during  the 
year  1921. 

GENERAL  AGRICULTURAL  SERVICE 

Installations  with  connected  load  of  from  .3  to  6  hp. : 

First  125  kw-hr.  per  month  per  hp.   connected 2.4c  kw-hr. 

All  over  125  kw-hr.  per  month  per  hp.  connected 1.4c  kw-hr. 

Installations  with   connected  load  of  7   hp.   and  over : 

First  125  kw-hr.   per  month  per  hp.   connected 2.0c  kw-hr. 

All  over  125  kw-hr.  per  month  per  hp.  connected 1.4c  kw-hr. 

No  minimum  charge  during  the  year  1920. 

Special  rates  are  arranged  for  lighting,  heating, 
cooking  and  domestic  power,  these  as  a  rule  coming 
under  separate  schedules.  The  power  rates  in  appli- 
cation on  agricultural  service  in  California  as  a  whole 
will  work  out  to  about  2.5c  per  kw-hr.  on  the  larger 
installations,  the  figure  of  course  varying  depending 
upon  the  schedule  upon  which  rates  are  figured. 

Financing  Rural  Extensions 

To  those  familiar  with  the  extension  policies  of 
the  Eastern  and  Middle  Western  states  where  the 
agricultural  load  is  not  so  generally  sought  after,  the 
methods  of  financing  extensions  in  practice  in  Cali- 
fornia are  exceptionally  generous.  The  general  pol- 
icy is  for  the  companies  to  finance  any  extension  up 
to  the  point  where  it  will  bring  profitable  returns. 
The  method  of  determining  this  point  is  worked  out 
in  slightly  different  ways  by  the  different  companies, 
but  figures  out  to  about  the  same  conclusion,  that 
the  company  is  willing  to  put  in  at  its  own  expense 
an  amount  equivalent  to  three  times  the  guaranteed 
annual  income.  If  the  cost  of  the  extension  is 
greater  than  this,  the  farmer  is  expected  to  advance 
the  money,  which  will  then  be  allowed  him  in 
amounts  which  bear  a  direct  proportion  to  his 
monthly  bill,  varying  with  the  different  companies 
from  20  per  cent  to  50  per  cent.  Where  the  antici- 
pated income  is  less  than  20  per  cent  of  the  expendi- 
ture required,  it  is  customary  to  ask  a  guarantee  of 
the  customer  that  the  annual  return  to  the  company 
will  come  up  to  33  1/3  per  cent  of  the  cost  of  ex- 
tension. 

A  summary  of  the  extension  policies  of  the  vari- 
ous companies  may  be  given  as  follows : 

Pacific  Gas  &  Electric  Company 

General  Agriculture: 

Extensions  made  at  company  expense  up  to  3  times 
anticipated  annual  income. 

If  anticipated  annual  revenue  less  than  1/3  cost,_  the 
business  permanent,  the  company  will  pay  up  to  3  times 
annual  revenue,  remainder  to  be  advanced  by  consumer. 

If  revenue  for  any  three  years  up  to  tenth  year  exceeds 
total  cost  of  installation,  excess  to  be  refunded  to  consumer. 
The  revenue  for  the  tenth  year  for  figuring  refund  shall  not 
be  figured  as  more  than  average  for  preceding  three  years. 
Rice : 

Extensions  made  at  company  expense  up  to  2  times 
anticipated  annual  revenue. 
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If  cost  more,  difference  to  be  advanced  by  consumer. 

Refunds  to  be  made,  if  income  for  any  two  consecutive 
years  up  to  tentli  exceeds  cost  of  installation,  tenth  year  to  be 
figured  at  average  of  the  two  preceding  years. 

Southern  California  Edison  Company 

Extensions  made  at  company's  expense  up  to  2  times 
anticipated  annual  revenue. 

Where  more  than  twice  and  up  to  3  times  anticipated 
annual  revenue,  difference  to  be  advanced  by  customer. 

Advance  refunded  at  50%  of  monthly  bills. 

Where  estimated  annual  income  less  than  1/5  of  cost, 
entire'  amount  to  be  advanced  by  consumer,  not  to  be  re- 
funded; or  guarantee  of  income  to  be  made  by  consumer. 

San  Joaquin  Light  &  Power  Corporation 

Extensions  made  at  company  expense  up  to  3  times 
annual  revenue. 

Where  cost  more  than  3  times  but  less  than  5  times 
annual  revenue,  cost  to  be  advanced  by  consumer,  to  be  re- 
funded at  20%   of  monthly  bills. 

Customei'  may  construct  such  part  of  line  so  that  cost 
to  company  not  more  than  3  times  annual  revenue. 

Customer  may  guarantee  income  at  1/3  cost  of  instal- 
lation. 

Extensions  not  usually  made  where  revenue  will  be  less 
than  1/5  cost. 

Great  Western  Power  Company 

Extensions  made  at  company's  expense  up  to  point  of 
profitable  returns. 

Beyond  this  point,  cost  advanced  by  consumer  and  re- 
funded at  20%  of  monthly  bills. 

Southern  Sierras  Power  Company 

Extensions  made  at  company's  expense  up  to  equivalent 
of  anticipated  annual  revenue. 

Where  cost  greater  but  not  more  than  3  times  antici- 
pated annual  revenue,  consumer  shall  advance  the  difference, 
to  be  refunded  on  basis  of  50%  of  monthly  power  bills. 

Whei'e  estimated  revenue  exceeds  35%  of  cost,  customer 
may  pay  total  cost,  receiving  6%  on  advance,  refund  to  be 
made  at  25%  of  monthly  bills. 

Where  revenue  more  than  20%  but  less  than  33  1/3% 
consumer  to  pay  entire  cost  to  be  refunded  at  basis  of  20% 
of  monthly  bills.  Or  customer  may  pay  for  part  of  line  and 
come  under  one  of  above  classifications. 

San  Diego  Consolidated  Gas  and  Electric  Company 

Extensions  made  at  company's  expense  up  to  3  times  the 
anticipated  annual  gross  revenue. 

If  cost  greater,  the  dift'erence  to  be  advanced  by  the 
consumer  as  a  deposit. 

California-Oregon  Power  Company 

Where  cost  of  extension  $100  or  less,  made  at  expense 
of  company  where  annual  revenue  40%  of  cost  of  extension. 

Where  cost  over  $100,  made  at  expense  of  company  if 
contract  for  3  years  guaranteeing  annual  revenue  of  70%  cost 
of  installation. 

If  contract  for  three  years  guaranteeing  annual  revenue 
greater  than  40%  of  installation,  consumer  shall  advance 
sufficient  to  reduce  cost  to  company  to  one  and  one-half  times 
guaranteed  annual  income.  This  advance  to  be  refunded  to 
customer  on  basis  of  20%  of  monthly  bills. 

J£  contract  for  3  years  guaranteeing  annual  revenue 
greater  than  30%  of  installation,  consumer  shall  advance 
entire  cost  of  extension,  this  amount  to  be  refunded  on  a  basis 
of  20%  of  monthly  bills. 

No  extension  to  be  made  where  guaranteed  income  does 
not  equal  or  exceed  30%  of  the  cost  of  extension. 

Where  guarantee  not  acceptable,  consumer  shall  advance 
entire  cost  of  extension,  to  be  refunded  upon  above  basis. 

At  the  present  time  a  new  basis  for  the  deter- 
mination of  extension  expenses  is  being  looked  for 
which  will  determine  more  fairly  exactly  what  share 
the  company  can  afford  to  bear  with  profit  to  itself 
than  the  present  more  or  less  arbitrary  33  1/3  % 
rule.  The  intention  back  of  the  various  rulings,  how- 
ever, is  one  of  liberality,  with  the  idea  that  the  agri- 
cultural load  is  one  worth  encouraging  and  one  which 
can  only  prosper  under  conditions  as  favorable  as 
possible  to  the  consumer. 


The  situation  in  California  is  of  course,  not 
wholly  typical  of  other  Western  conditions.  Returns 
from  Arizona,  where  the  electric  pumping  load  is  an 
advantageous  supplement  to  such  irrigation  projects 
as  that  of  the  Salt  River  Valley,  would  indicate  that 
extensions  here  are  made  entirely  at  the  farmer's 
expense,  but  as  this  is  a  cooperative  organization, 
conditions  are  of  course  not  strictly  comparable. 

The  Telluride  Power  Company  of  Utah  reports 
rates  of  $6.00  per  hp.  per  month,  which  figure  out 
about  1.11c  per  kw-hr.  Extensions  are  made  at  the 
cost  of  the  customer,  being  later  refunded  at  the 
I'ate  of  25  %  of  his  power  bill  during  a  contract  period 
of  five  yeai'S. 

On  the  whole  the  agricultural  load  is  looked 
upon  very  favorably  in  the  West  and  special  efforts 
are  made  to  make  electric  service  attractive  to  farm- 
ers. The  returns  to  the  power  companies  on  this 
type  of  load  as  indicated  by  the  responses  would 
seem  to  have  amply  justified  this  policy. 


FARM  MOTOR  INSTALLATION 

The  accompanying  picture  shows  an  installa- 
tion of  a  5-hp.  motor  operating  a  grain  crusher,  hay 
cutter  and  root  cutter.  Since  the  photograph  was 
taken  a  milking  machine  and  separator  have  been 
added  to  the  same  line  shafting. 

The  same  consumer  has  also  installed  a  10-hp. 
motor,  220-volt,  thi'ee-phase  alternating  current,  for 
operating  a  silo  filler.  It  is  controlled  by  a  double 
throw  switch,  enabling  the  company  to  install  a 
transformer  for  capacity  10-hp.  instead  of  15,  and 
also  reduces  the  monthly  minimum  charge  to  $5.00 
instead  of  $7.50. 

The  average  monthly  consumption  for  the  last 
12  months  has  been  51  kw-hr. 


This    motor    operates    a    grain    crusher,    hay    cutter,    root    cutter,    milking 
machine  and  separator.    The  installation  is  on  a  British   Columbia  farm. 
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DIARY  OF  AN  OLD-FASHIONED  FAEMER'S  WIFE 

4:45  a.m.  John  and  boys  milk  72  cows 
by  hand.  Good  appetite  for 
breakfast. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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Electrifying  the  West's  Most  Important  Industry 


WHERE  THE  FARMER  IS  THE  POWER 
COMPANY'S  BEST  CUSTOMER 
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Electric  lights  in  the  farm  buildings  are  among  the 
greatest  benefits  which  electricity  brings  to  the  farmer. 
Not  only  are  they  clean,  convenient  and  safe,  but  they 
enable  the  farmer  who  must  use  the  last  daylight  hours 
in  the  fields,  to  do  certain  indoor  ^vork  after  dark,  which 
would  be  impossible  by  the  light  of  a  lantern  or  kero- 
sene lamp.  The  elimination  of  the  fire  hazard  is  also 
very  important. 


The  use  of  a  single  motor  to  drive  a  number  of  different 
machines  is  characteristic  of  farm  installations.  In  this 
bam  the  motor  operates  a  feed  cutter,  and  the  idle  belt 
just  to  the  left  of  it  goes  down  a  pit  behind  the  cutter 
where  it  can  be  connected  with  a  pump  for  filling  the 
tank  on  the  roof,  or  supplying  water  for  irrigation. 
Note  that  the  bam  is  also  lighted  by  electricity  as  it  is 
too  dark  even  during  the  daytime  for  work  to  be  carried 
on  easily  and  safely. 


Where  electric  milking  machines  are  used  one  person 
can  attend  to  the  milking  of  several  co^ws  simultan- 
eously, thus  saving  a  great  deal  of  time  on  this  other- 
wise laborious  task.  Milking  done  this  way  is  not  only 
quicker  and  easier  but  far  more  cleanlv  and  satisfactory. 


Only  those  who  have  drawn  and  carried  bucket  after 
bucket  of  water  from  a  well  for  watering  stock,  for 
washing,  cooking  and  a  thousand  other  uses  can  fully 
realize  the  inconveniences  of  the  old-fashioned  farm, 
and  the  savings  of  an  electrically-pumped  water  supply. 
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TEN  MILLION  ACRES  OF  AGRI- 
CULTURAL LAND  IN  THE  WEST 
REQUIRE   IRRIGATION   PUMPING 
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Sixty-three  acres  of  Tokay  grapes  saved 
this  year  by  electrical  pumping  produced 
25,000  boxes  of  fruit,  selling  for  $3  to  $4 
a  box  in  New  York. 
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A  5-in.  pump  operated  by  a  5-hp.  motor  and  having  a 
lift  of  about  8  ft.,  irrigates  20  acres  on  this  farm.  The 
motor  replaced  a  gasoline  engine  and  proved  cheaper 
and  more  reliable.  Rent  for  a  similar  stream  of  water 
would  be  $12.00  per  hour  and  could  be  secured  for  only 
one  hour  a  week. 
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On  this  ranch  a  50-hp.  motor  replaced  a  32-hp.  gas 
engine  to  run  an  air  compressor.  Note  the  portable 
transformers  ready  at  all  times  for  service.  The  devel- 
opment of  special  equipment  for  farm  service  is  pro- 
gressing steadily  in  response  to  the  growing  demand 
for  electric  power  in  rural  districts.  California  has 
miore  motor  installations  per  acre  than  any  other  state. 


A  row  of  Wickson  plum  trees  in  full  bloom  on  a  Cali- 
fornia ranch.  One  of  the  great  advantages  of  this 
fruit  crop  is  that  it  requires  irrigation  in  the  off-season 
— beginning  in  November  and  having  its  peak  in  April 
and  May.  This  makes  an  excellent  load  factor,  as  the 
irrigation  of  other  crops  does  not  usually  begin  until 
June  or  July.  The  diversity  of  crops  and  of  climatic 
conditions  in  the  district  of  any  one  company  and  the 
growing  tendency  toward  winter  irrigation  are  factors 
which  help  to  neutralize  the  seasonal  character  of  the 
agricultural  load.  This  particular  orchard  is  in  the  San 
Joaquin  Valley,  a  district  representing  a  2700-hp. 
pumping  load. 
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Rice  irrigation  requires  from  six  to  eight  acre-feet  of  water  during  a  five-months    season — twice    as    much    as    other    crop    irrigation    requirements. 

This  industry   has  come  to  depend  almost  entirely  upon  electrical  pumping. 

An  Emergency  Steam  Plant  for  Rice  Irrigation 


BY  RUDOLPH   VAN  NORDEN 


(The  rice  industry  in  California  has  been  developed  during  the  last  few  years,  with  the  aid  of 
electrical  pumping,  into  one  of  the  largest  and  most  important  agricultural  enterprises  in  the 
West.  The  following  article  tells  of  special  measures  taken  during  a  poVer  shortage  to 
continue  the  necessary  irrigation.  The  second  part  of  the  article  will  appear  in  the  next  issue. 
The  author  is  a  consulting  engineer  of  San  Francisco. — ^Tlie  Editor.) 


Famed  as  it  has  become  throughout  the  world 
for  its  varied  agricultural  abundance,  California,  less 
than  a  decade  ago,  was  unknown  as  a  land  for  rice 
production.  Formerly,  the  cultivation  of  rice  was 
thought  of  as  possible  only  for  tropical,  or  semi- 
tropical  countries  where  there  was  a  hot  and  humid 
climate  and  above  all,  a  superabundant  supply  of 
water.  In  the  great  central  valley  of  California, 
semi-arid  in  its  natural  state,  irrigation  was  largely 
accomplished  by  means  of  the  diversion  of  water 
from  mountain  streams,  where  the  flow  throughout 
the  summer  is  limited.  This  use  entailed  the  con- 
struction of  gravity  flow  transportation  systems  of 
great  cost  and  limited  capacity  and  divergence. 

Large  Supply  of  Water  Necessary 

•  Rice  requires  6  to  8  acre-feet  of  water  per  sea- 
son, covering  a  period  of  five  months.  This  amount 
is  twice  as  great  as  other  crop  irrigation  require- 
ments. Solid  blocks,  tens  of  thousands  of  acres  in 
extent,  are  intensively  cultivated,  and  the  gross 
quantity  of  water,  and  consequently  the  tremendous 
size  and  extent  of  the  canals  required  to  convey  it, 
greatly  exceed  the  possibilities  of  the  older  mountain 
systems.  To  make  the  demand  for  water  even  more 
exacting,  the  supply,  unlike  that  for  other  crops, 
must  be  continuous.  So  necessary  is  this  that, 
should  the  water  fail  for  two,  or  at  most  three  days, 
during  the  growing  period,  thereby  allowing  the  land 
to  dizain,  the  crop  would  "bum  up"  under  the  intense 
summer  heat  and  the  season's  harvest  would  be  lost. 

Growth  of  Rice  Area  in  California 

It  was  about  eight  years  ago  that  the  first  ex- 
periments were  made,  near  Sacramento,  in  growing 
rice  on  the  flat  alluvial  lands  on  the  west  side  of  the 
Sacramento  river.  These  lands,  in  many  cases,  were 
unsuited  for  other  crops,  because  of  the  alkali  content 
in  the  soil,  and  were  therefore  uncultivated.     The 


early  experiment  has  resulted  in  so  phenomenal  an 
increase  in  rice  farming  that  during  the  season  of 
1920  there  were  more  than  200,000  acres  devoted  to 
this  crop,  extending  over  an  area  whose  dirhensions 
from  north  to  south  are  one  hundred  miles,  and  from 
east  to  west  ten  to  twenty  miles,  on  both  sides  of  the 
river. 

Low  Water  Supply  and  Power  Shortage 

The  Sacramento  is  the  only  river  source  from 
which  sufficient  water  to  irrigate  this  vast  area  is 
procurable.  Its  low  summer  flow  will  average  5,000 
sec.-ft.,  but  the  variation  between  years  of  maximum 
and  minimum  runoff  is  considerable.  During  the 
past  summer  the  flow  reached  the  unprecedented  low 
value  of  about  3,300  sec. -ft.  The  year  1920  has  been 
the  fourth  in  a  series  of  low-flow  years  for  the  rivers 
of  central  and  northern  California,  and  the  low  flow 
in  the  Sacramento  was  a  result  of  the  general  low 
minimum  flows  of  all  the  tributary  streams  whose 
sources  are  in  the  high  Sierra  Nevada  mountains. 
This  condition  had  a  direct  bearing  upon  the  output 
of  the  hydi'oelectric  generating  plants  located  on 
these  streams  which  furnish  the  power  for  pumping 
water  from  the  Sacramento  river  for  rice  irrigation. 

In  view  of  the  palpable  shortage  of  power  during 
the  summer  of  1919,  when  the  power  companies  were 
put  to  the  limit  of  their  resources  to  furnish  power 
service  for  pumping,  and  also  because  of  a  very 
material  increase  in  the  rice  acreage  proposed  for  the 
present  year — much  of  which,  in  view  of  the  prob- 
ability of  another  dry  year,  the  power  companies 
refused  to  contract  for — an  acute  power  shortage  for 
the  season  of  1920  was  foreseen  early  in  the  year. 

The  Railroad  Commission  Called  In 

Following  more  or  less  misunderstanding  be- 
tween the  producers  and  consumers  of  power,  repre- 
sentatives of  the  former  met  with  the  Railroad  Com- 
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mission  March  1,  and  by  concerted  action  placed  with 
the  Commission  the  right  to  distribute  and  dispose 
of  the  probable  available  power  over  the  period  of 
the  summer  shortage.  This  arrangement  applied  to 
the  service  for  new  consumers  as  well  as  to  the  cur- 
tailment, if  necessary,  of  power  already  furnished  to 
old  consumers.  News  of  this  action  was  the  cause  of 
some  consternation  among  rice  growers,  and  follow- 
ing a  mass  meeting  held  at  Willows  on  the  evening 
of  March  2,  the  entire  delegation  appeared  in  a  body 
before  the  Railroad  Commission  for  the  purpose  of 
cooperating  with  the  Commission  and  devising  ways 
and  means  for  unified  action,  in  the  spirit  of  give  and 
take,  with  a  view  to  forestalling  what  promised  to  be 
endless  litigation.  At  this  time  the  Power  Adminis- 
trator of  the  Commission,  Mr.  H.  G.  Butler,  an- 
nounced that  a  power  shortage  might  be  expected 
amounting  to  possibly  25  per  cent  of  the  probable 
requirement,  including  new  services,  for  the  season 
of  1920.  In  the  several  meetings  which  followed 
committees  were  formed  to  deal  with  various  phases 
of  the  power  shortage  ,  as  well  as  a  water  shortage, 
which  loomed  before  all  users  of  water  from  the  Sac- 
ramento river.  As  the  result  of  these  conferences, 
most  of  the  rice  growers  agreed  to  a  reduction  in 
their  power  supply  not  to  exceed  25  per  cent,  and 
it  was  decided  that  some  of  these  growers  who  were 
putting  water  on  their  lands  for  the  first  time,  but 
who  had  already  expended  large  sums  in  the  prepara- 
tion of  the  land,  should  have  some  power  allotted  to 
them. 

The  Emergency  Water  Conference 

The  shortage  which  loomed  as  a  possibility 
throughout  the  irrigation  season  for  all  users  of 
water  from  the  Sacramento  river  threatened  further 
conflict  and  litigation  should  the  supply  fall  short  of 
the  demand,  and  to  forestall  such  actions  and  insure 
fair  apportionment  members  of  various  state  depart- 
ments, including  the  Railroad  and  Water  Commis- 
sions, and  the  State  Engineer,  together  with  mem- 
bers of  the  United  States  Department  of  Agriculture, 
Geological  Survey  and  Board  of  Army  Engineers, 
formed  the  Emergency  Water  Conference.  The  water 
users,  in  order  to  cooperate  with  the  state  control, 
turned  over  their  water  rights,  thereby  placing  with 
the  conference  the  apportionment,  or  proportionate 
curtailment  of  their  diversions.  Mr.  Paul  Bailey,  of 
the  State  Water  Commission,  was  appointed  Water 
Master,  in  official  charge  of  all  diversions,  a  duty 
which  he  performed  throughout  the  irrigation 
season. 

Municipal  Water  Districts 

Rice  irrigation  is  necessarily  handled  in  large 
blocks,  the  water  in  each  instance  being  pumped 
from  the  river  through  one  or  more  pumping  sta- 
tions, delivering  into  main  canals  which  distribute 
through  laterals.  In  most  instances  single  land- 
owners would  be  unable  to  finance  the  cost  of  such  a 
system,  so  that  in  a  number  of  cases  groups  of  con- 
tiguous owners  have  formed  together  into  state  cor- 
porations known  as  Municipal  Water  Districts. 
These  districts  are  created  under  the  California  law 
known  as  the  "Wright  Act,"  amended  by  the  Legis- 


lature of  1917.  Of  these  districts  so  formed,  the 
Provident  District  is  the  second  in  point  of  extent 
of  the  rice  acreage  irrigated  from  its  canals,  there 
having  been  throughout  the  season  of  1920  more 
than  25,000  acres  so  served.  The  river  pumping 
plant  for  this  district  is  located  near  Sidd's  Landing, 
about  one  mile  south  fi-om  the  old,  now  abandoned, 
town  of  Jacinto — the  home  of  Frank  Glenn,  famous 
three  decades  ago  as  the  "Wheat  King,"  after  whom 
Glenn  county  was  named.  Before  the  railroad  run- 
ning north  into  Oregon  became  an  established  fact 
Jacinto  was  the  head  of  navigation  for  a  part  of  the 
year,  and  was  not  only  a  wheat  shipping  point  but  a 
stage  station  at  the  beginning  of  the  long  overland 
journey  into  Oregon  and  Washington.  The  Sidds 
Landing  plant  contains  five  pumping  units  driven  by 
induction  motors  with  a  combined  capacity  of  2,300 
horsepower  and  delivering  550  sec.-ft.  of  water  into 
the  main  Provident  canal.  This  canal  flows  west- 
ward and  then  southward,  branching  many  times, 
and  serving  a  district  which  is  twenty  miles  long 
from  north  to  south  and  ten  miles  wide. 

At  a  number  of  points  it  is  necessary  to  raise 
the  water  into  diversion  canals  and  this  is  done 
through  "booster  plants."  There  are  four  of  these 
boosters,  requiring  in  the  aggregate  300  horsepower. 
There  is,  in  addition,  another  district  which  received 
most  of  its  water  from  these  canals  through  drain- 
age. This  district  has  a  power  requirement  of  900 
horsepower,  so  that  the  total  power  necessary,  in 
terms  of  installed  motor  capacity,  is  3,500  horse- 
power. 

Meeting  the  Problem  in  the  Provident  District 

Immediately  upon  the  conclusion  of  the  confer- 
ences before  the  Railroad  Commission  in  which  it 
was  seen  that  a  power  shortage  was  probable,  a 
meeting  was  called  of  the  landowners  and  tenants  of 
the  Provident  District.  The  situation  was  briefly 
outlined  and  the  river  growers  were  told  that  to 
secure  their  full  water  quota  and  their  crop  it  would 
be  necessary  to  build  a  steam  generating  plant  of 
sufficient  capacity  to  make  up  any  possible  shortage 
which  might  occur  in  the  power  supply,  and  that 
funds  for  the  construction  of  this  plant  must  be 
immediately  forthcoming  in  order  that  there  should 
be  no  delay  in  beginning  the  work.  The  hat  was 
then  passed  among  the  forty  or  more  land  owners 
and  lessees  present,  and  within  ten  minutes  approxi- 
mately $100,000  had  been  subscribed. 

This  solution  of  the  prospective  power  shortage 
appeared  attractive  to  those  concerned.  But  to  work 
it  out  in  the  time  allotted  and  within  the  amount 
subscribed  involved  a  new  group  of  problems  for 
the  engineer  and  contractor.  It  was  generally  con- 
ceded that  a  plant  with  capacity  of  at  least  1,000  kw. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

5:30  a.m.    Skim    45    gallons    of   milk 
from  last  night's  set. 


MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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would  be  necessary,  and  if  the  evaluated  cost  of 
existing  modem  plants  be  any  criterion,  the  fund 
available  would  fall  far  short  of  the  amount  which 
might  be  required.  But  by  far  the  most  serious  diffi- 
culty was  the  time  allotment  for  completion.  It  was 
then  nearly  the  middle  of  March.  By  June  twen- 
tieth, in  all  probability,  the  power  company  would 
have  begun  drawing  water  from  storage  to  operate 
its  generating  plants,  and  shortly  aftei"ward  the 
shortage  of  power  would  become  acute.  This  gave 
little  more  than  three  months  to  make  designs, 
obtain  boilers,  turbo-generator  and  machinery,  trans- 
port them  to  the  power  site,  erect  the  plant  and  place 
it  in  operation. 

Arrangements  for  the  building  of  the  plant  wei'e 
in  the  hands  of  Mr.  P.  B.  Cross,  one  of  the  largest 
landowners,  who  in  turn  placed  the  design  and 
superwsion  in  charge  of  the  ^^Titer,  with  instructions 
to  build  the  plant  and  get  it  operating  within  the 
time  limit,  and  with  the  amount  of  available  funds. 
A  contract  for  its  construction  was  entered  into  ^^ith 
Leonard  F.  Youdall,  of  Stockton,  the  builder  of  the 
Sidd's  Landing  pumping  plant  and  other  similar 
plants.  The  plant  was  built  and  placed  in  operation 
practically  within  the  time  and  cost  limits,  and  the 
results  were  obtained  for  which  the  installation  was 
intended. 


ELECTRICITY  ON  CALIFORNIA  FARMS 

BY    L.    J.    FLETCHER 

(The  large  part  played  by  electricity  in  Western 
fanning  is  emphasized  by  the  fact  that  the  state 
university  in  California  includes  in  its  regular  agri- 
cultural curriculum  the  installation  and  operation  and 
maintenance  of  electrical  machinery.  The  following 
account  is  by  the  head  of  the  Division  of  Agricul- 
tural Engineering,  University  of  California. — The 
Editor.) 

Power  farming  is  the  rule  in  California.  The 
farmers  in  this  state  use  over  33,500  electric  motors, 
which  total  above  302,000  horsepower.  Over  80  per 
cent  of  these  motors  are  used  for  the  operation  of 
pumps  for  irrigation.  The  ranchers  do  not  make 
occasional,  but  almost  constant  use  of  their  motors ; 
records  of  2400  hours  per  year  are  not  uncommon, 
and  in  the  rice  districts  continuous  runs  of  1400 
hours  are  not  infrequent. 

The  electric  motor  is  an  ideal  power  for  operat- 
ing the  centrifugal  pump.  Owing  to  its  high  speed 
it  may  be  direct  connected;  it  requires  remarkably 
little  attention  for  the  services  rendered,  and  may  be 
operated  by  comparatively  unskilled  labor.  This  last 
is  a  considerable  factor,  since  the  success  or  fail- 
ure of  the  gas  engine  or  tractor  depends  to  a  very 
large  degree  upon  the  operator.  The  fact  that  there 
are  but  two  parts  of  the  motor  to  lubricate,  and  that 
these  parts  require  attention  but  a  few  times  each 
season,  make  it  an  almost  "fool  proof"  machine. 

While  the  greater  horsepower  is  used  in  the 
operation  of  pumps,  thi-eshing  machines,  grinders, 
etc.,  the  gi-eatest  benefit  is  derived  from  the  use 
of  electricity  in  the  farm  home.  Here  it  is  used  to 
save  time  and  labor  of  the  usually  overworked  farm- 
er's wife.  It  is  one  of  the  largest  factors  in  making 
fann  life  more  enjoyable.    Aside  from  lighting  the 


farm  home,  electricity  is  used  to  operate  the  washing 
machine,  vacuum  cleaner,  cream  separator,  sewing 
machine,  and  now  small  refrigeration  plants  are 
made  from  a  small  electric  motor. 

Lighting  of  the  farm  house  is  one  of  the  biggest 
advantages  of  the  use  of  electricity  in  the  country. 
There  is  practically  no  fire  risk  if  the  wiring  is  prop- 
erly done.  This  is  especially  true  of  the  low  voltage 
systems  which  are  used  where  services  from  the 
central  stations  cannot  be  secured.  This  lighting  is 
quiet,  convenient,  cool  in  the  summer  time,  and 
sanitary. 

New  uses  ai'e  continually  being  found  for  elec- 
tricity, one  of  these  being  the  lighting  of  poultry 
houses.  One  of  the  main  reasons  why  egg  produc- 
tion falls  off  during  the  winter  months  is  due  to  the 
comparatively  few  daylight  hours.  Egg  production 
has  been  materially  increased  by  lighting  the  poultry 
house  a  few  hours  early  in  the  morning  and  in  the 
evening.  The  fowls  eat  more  food  and  produce  more 
eggs.  The  rancher  has  an  opportunity  for  exercising 
his  ingenuity  in  sohang  many  of  the  problems  aris- 
ing Arith  the  use  of  electricity.  One  poultryman 
discovered  that  when  the  lights  were  suddenly  turned 
off  in  the  poultry  house  in  the  evening  the  chickens 
could  not  find  their  way  to  the  "bed  room"  and  were 
forced  to  spend  the  night  in  the  "dining  room."  The 
use  of  a  resistance  rheostat,  which  causes  the  lamps 
to  become  dimmer  at  frequent  intervals,  so  imitated 
the  twilight  hours  that  the  chickens  stopped  their 
activities  and  found  their  way  to  the  roosts  before 
the  house  was  completely  darkened. 

There  are  two  main  sources  of  electricity  for  the 
rancher,  the  central  station  and  the  independent 
plant.  The  majority  of  the  central  stations  distrib- 
ute electricity  from  large  hydi'oelectric  plants  located 
in  the  mountains.  There  is  just  so  much  oil  and  coal 
in  the  country,  but  the  power  of  the  running  water 
is  renewed  annually.-  The  rancher  in  this  state  is 
exceedingly  fortunate  to  be  able  to  look  towards  the 
use  of  this  energy,  which  may  truly  be  said  to  be 
inexhaustible.  But  a  very  small  per  cent  of  the  avail- 
able water  power  is  as  yet  developed.  Undoubtedly 
the  uses  of  electi'icity  will  multiply  rapidly  as  more 
of  it  becomes  available. 

Students  in  the  Agricultm'al  College  of  the  Uni- 
versity of  California  may  em-oll  in  a  number  of 
courses  offered  by  the  Agricultural  Engineering  Di- 
\'ision  at  the  University  Farm,  Davis.  These  coui'ses 
include  the  operation,  care  and  testing  of  pumps  and 
motors.  Belt  lacing,  lining  up  of  shafting,  figuring 
of  pulley  speeds  and  sizes,  wiring  for  electric  lines 
and  small  motors,  and  the  care  of  storage  batteries 
is  included  in  the  various  courses.  For  those  ranch- 
ers who  operate  independent  plants  a  knowledge  of 
the  operation  and  repair  of  gas  engines  is  important, 
and  a  complete  course  is  given  in  this  subject. 

To  gain  the  largest  benefits  from  electricity,  the 
rancher  should  know  how  to  install  and  repair  the 
various  electrical  appliances  which  he  uses.  The 
CalifoiTiia  farmer's  problems  are  rapidly  becoming 
those  of  selecting,  operating  or  repairing  his  mechan- 
ical equipment.  The  University  realizes  and  is  pro- 
viding means  of  education  along  these  lines. 
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The  Woman  on  the  Farm 

(The  farm-lighting  set  has  proved  to  be  a  good  pioneer  in  taking  electricity  to  the  farmer 
before  the  power  company  is  able  to  run  its  lines  into  a  sparsely  populated  rural  district.  In 
the  following  article  the  point  is  brought  out  that  the  service  of  these  sets  is  especially  essen- 
tial to  the  women  on  the  many  farms  still  awaiting  power  company  supply. — The  Editor.) 


"Twenty  miles  from  the  nearest  railway  sta- 
tion." To  the  city  dweller  such  an  address  conveys 
perhaps  an  idea  of  unattractive  isolation  from  com- 
munity amusements  and  companionships,  but  the 
full  extent  of  the  real  "inconveniences"  is  not  always 


The  farmer's  wife  can  prepare  the  dinner  while  the  electric  washing 
machine  does  the  washing.  For  a  woman  who  has  more  actual  duties  than 
can  be  accomplished  in  a  normal  working  day  this  possibility  of  doing 
two  things  at  once  is   invaluable. 

realized.  To  be  twenty  miles  from  the  nearest  rail- 
way station  involves  a  good  deal  more  than  a  long 
di'ive  over  bad  country  roads  to  a  little  country  sta- 
tion to  get  into  any  kind  of  communication  with  the 
outside  world.  It  means  no  water  supply  such  as  the 
city  dweller  has  come  to  look  upon  as  an  essential 
commonplace.  It  means  usually  no  lighting  system, 
no  gas  supply,  no  electric  power.  There  are  at  pres- 
ent in  this  country  about  9,000,000  farms  outside  the 
limits  of  districts  served  by  power  companies,  and 
of  these  only  300,000  have  farm  lighting  and  power 
sets  as  a  substitute. 

The  Power-Light  Set  for  Farms 

In  spite  of  the  rapid  entry  of  the  power  com- 
panies into  the  rural  districts,  there  are  still  multi- 
tudinous obstacles  to  running  lines  into  the  many 
areas  where  there  are  only  isolated  farms.  The 
isolated  plant  is  the  immediate  solution  of  the  diffi- 
culties of  the  isolated  farm,  and  the  gi'owing  realiza- 
tion that  electric  power  for  the  farm  is  not  a  luxury 
but  a  necessity  is  steadily  increasing  the  sale  of  farm 
lighting  and  power  sets.  An  interesting  point  was 
brought"  out  during  the  war,  when  the  farm  lighting 
and  power  set  was  originally  classified  among  non- 
essential products.  A  large  manufacturer  of  these 
?ets  sent  out  questionnaires  to  the  users,  and  the 
replies  were  so  convincing  that  the  plants  thereafter 
were  officially  pronounced  "essential,"  and  their 
manufacture  an  essential  industry. 


Luxury  and  Necessity 

It  may  be  contended  that  electricity  is  still  a 
luxury  in  a  great  many  respects,  and  therefore  no 
more  an  absolute  essential  on  the  farm  than  in  the 
city  home.  A  glance  at  the  different  conditions  in 
rural  and  city  districts  is  all  that  is  necessary  to 
refute  the  claim,  and  in  this  connection  the  house- 
wife's point  of  view  is  perhaps  the  most  illuminating. 
Take  from  the  city  housewife  her  electric  supply  and 
she  is  of  course  immeasurably  inconvenienced,  but 
life  is  still  com_paratively  modern  and  normal.  Turn 
to  the  conditions  with  which  women  on  thousands  of 
isolated  farms  have  to  contend,  and  you  find  first 
that  there  is  no  such  thing  as  a  faucet  in  the  house. 
Every  gallon  of  water  for  dish  washing,  house-clean- 
ing, laundi-y  work,  cooking,  drinking,  bathing,  has  to 


With  an  electric  iron  the  farmer's  wife  can  do  the  ironing  in  the  coolest 
part  of  the  house,  instead  of  having  to  walk  to  and  from  a  hot  stove  all 
the  afternoon. 

be  pumped  from  a  well  and  carried  in  bucket  or 
pitcher  to  the  place  where  it  is  needed.  There  is  no 
such  thing  as  a  gas  range  to  which  you  touch  a  con- 
venient match  when  water  must  be  heated  in  kettle 
or  cauldron.  Hot  water  on  the  old-fashioned  farm 
means  lighting  a  fire  in  an  old-fashioned  stove — and 
cleaning  up  afterwards.  Picture  not  being  able  to 
get  a  glass  of  hot  milk  or  a  cup  of  tea  without  light- 
ing a  fire.  A  city  water  supply  and  a  city  gas  supply 
alone,  with  all  the  varied  conveniences  they  imply, 
can  make  the  domestic  routine  of  the  city  housewife 
humanly  workable.  But  neither  of  these  is  available 
to  the  woman  on  the  farm,  and  her  need  of  electricity 
is  for  this  very  reason  so  much  the  more  imperative. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

5:45  a.m.    Cook  breakfast  for  16  fann 
hands  on  wood  stove. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


468 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  10 


The  Manual  Labor  of  the  Farmer's  Wife 

Electric  power  is  primarily  a  substitute  for  man- 
ual labor,  and  in  this  field  again  the  farm  housewife 
has  a  prior  claim  over  the  city  housewife.  The  city 
woman  has  laundi'ies  within  reach;  the  woman  on 
the  farm  does  her  own  washing — and  a  wash,  usu- 
ally, of  a  size  and  difficulty  that  would  appal  the 
average  wife  whose  husband  works  in  an  office  and 
whose  children  ride  to  school  in  a  street  car.  Where 
the  city  housekeeper  runs  a  carpet  sweeper  over  the 
floor  to  take  up  the  crumbs,  the  woman  on  the  farm 
has  to  scrub.  Where  the  city  housekeeper  cooks 
dinner  for  four  and  prepares  a  cold  lunch  for  one, 
the  woman  on  the  farm  often  has  to  furnish  three 
square  meals  a  day  for  five  or  six  hungry  farm  hands 
and  as  many  children — and  wash  the  dishes  after- 
wards. 

Moreover,  the  daily  round  of  the  woman  on  the 
farm  does  not  end  with  the  ordinary  domestic  duties. 
Often  she  milks  the  cows,  feeds  the  chickens,  makes 
the  bread,  skims  the  milk,  churns  the  butter,  and 
does  endless  other  things  that  not  only  take  time  but 
are  hard  physical  labor.  In  short,  she  has  more  than 
a  normal  working  day,  both  in  length  and  difficulty. 
She,  more  than  any  woman,  needs  the  assistance  of 
labor-saving  devices.  Domestic  help  is  as  scarce  as 
other  kinds  of  labor,  and  the  round  of  duties  which 
falls  to  the  share  of  the  average  unaided  housewife 
on  the  isolated  farm  has  come  to  be  beyond  reason. 

Of  every  100  women  on  farms,  36  of  them  help 
with  the  milking,  while  79  of  them  trim  and  fill 
kerosene  lamps  and  all  but  four  do  the  family  wash- 
ing. The  women  feed  the  poultry  on  the  farm  and 
usually  the  corn  is  shelled  each  day  as  they  feed  it. 

Shortening  the  Working  Hours 

Besides  the  great  saving  in  actual  physical 
effort  which  the  use  of  electricity  entails,  there  is  a 
special  advantage  for  the  farm.er's  wife  in  that  it 
allows  her  to  do  several  things  at  the  same  time. 
While  the  electric  washing  machine  attends  to  the 
laundry  work,  she  can  put  away  the  dishes — washed 
in  the  electric  dish-washer- — and  prepare  the  dinner; 
"she  can  feed  the  chickens  and  put  the  baby  to  bed 
while  the  electric  separator  skims  yesterday's  milk; 
she  can  mend  clothes  while  the  electrically-driven 
chui'n  makes  the  butter.  By  electric  lights  she  is 
saved  the  filling  and  trimming  of  oil  lamps,  and  the 
extra  washing  made  by  the  smoke;  by  an  electric 
iron  she  is  saved  the  long  hot  hours  of  carrying 
heavy  stove-heated  irons  backwards  and  forwards 
from  board  to  stove — and  so  on  through  an  almost 
endless  list,  with  time  saved,  strength  saved,  and 
discouragement  averted. 

The  Farmer's  Labor  Problems 

With  the  higher  standard  of  living,  the  spread 
of  new  ideas,  and  the  rapidly  increasing  comforts  of 
the  city,  it  becomes  more  and  more  impossible  to 
maintain  successfully  the  old  conditions  of  labor  on 
the  farm.  This  applies  to  the  regular  farm  work  as 
well  as  to  domestic  work.    Actual  instances  are  re- 


corded of  a  farmer  being  unable  to  engage  help 
because  there  was  no  running  water  and  no  bath  in 
the  farm  house.  The  continuous  water  supply  ob- 
tainable from  a  motor-operated  automatic  water  sys- 
tem will  alone  save  the  farmer  and  his  vdfe  enough 
in  time,  trouble  and  actual  dollars  to  justify  the 
installation  of  a  power-light  set. 

Numerous  devices  for  the  application  of  elec- 
tricity to  all  kinds  of  farm  work  have  already  been 
developed,  and  many  more  are  likely  to  follow.  Be- 
sides the  more  elaborate  applications  the  fai'mer  can 
saw  wood  and  run  his  grindstone,  his  corn  sheller 
and  his  feed  chopper  all  by  electricity.  With  the 
scarcity  and  high  prices  of  farm  labor  the  reduction 
of  the  time  spent  on  chores  is  no  small  item.  An 
elaborate  chart  kept  by  the  owner  of  a  farm  in  great 
detail  for  one  month  showed  an  actual  saving  of  $104 
during  that  period  through  the  use  of  electricity  for 
lighting,  water  supply,  dairy  work  and  housework. 
One  hundred  and  four  dollars  every  month  for 
twelve  months  adds  appreciably  to  the  year's  sav- 
ings, to  say  nothing  of  all  the  other  aspects  involved. 

More  Light  on  the  Farm 

Next  to  a  water  system,  good  lighting  is  perhaps 
the  greatest  saving  and  benefit  to  the  farmer.  With 
electric  lights  in  the  fann  buildings  it  is  possible  to 
do  work  after  dark  which  would  be  absolutely  im- 
possible by  the  light  of  a  kerosene  lamp.  It  is  often 
essential  for  the  farmer  to  use  the  last  possible  hour 
of  daylight  in  the  fields.  From  the  point  of  view  of 
safety  it  is  hardly  necessary  to  point  out  the  savings 
of  electricity  when  one  considers  the  difficulties  and 
dangers  of  perambulating  around  a  farm  by  lantern 
light,  falling  over  a  scythe,  or  setting  fire  to  the 
barn.  In  large  poultry  farms  electric  illumination 
has  been  found  invaluable  not  only  in  increasing  the 
laying  capacity  of  the  hens,  but  in  providing  a  safe- 
guard against  thieves.  A  lighting  system  operated 
from  the  house  quickly  discourages  the  night 
marauder. 

The  need  for  making  the  farm  more  attractive 
is  imperative.  The  outcry  against  the  exodus  from 
the  rural  districts,  the  congestion  in  the  cities,  and 
the  insufficient  labor  on  the  land  is  not  without  foun- 
dation, but  part  of  the  solution  is  perhaps  not  so 
complex  as  some  have  thought. 

The  Eighteen-Hour  Day 

It  is  the  woman  on  the  farm,  however,  who  has 
the  most  urgent  immediate  need  of  electric  power. 
The  electrical  home  campaigns  in  the  cities  only 
serve  to  intensify  the  contrast  between  her  lot  and 
that  of  her  already  normally  comfortable  city  sister. 
With  the  development  of  the  power-lighting  set  for 
the  farm  there  is  no  longer  any  need  to  wait  for  the 
arrival  of  the  power  company,  even  if  this  is  to  be 
delayed  only  for  a  year.  The  wiring  for  the  farm  is 
adapted  to  the  service  of  the  latter.  Primitive  con- 
ditions in  agricultural  districts  are  no  longer  un- 
avoidable, and  it  is  time  to  shorten  the  eighteen-hour 
day  of  the  woman  on  the  farm. 
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Electric  Operation  for  Fresno  Raisin  Packing  Plant 

(As  mentioned  in  the  article  below,  practically  all  the  raisins  in  the  United  States  are  grown 
in  California.  This  means  an  enormous  industry  which  must  be  carried  on  electrically.  This 
description  of  the  largest  raisin  treating  and  packing  plant  in  California  shows  the  important 
part   electrical   power   plays  in   this  industry. — The  Editor.) 


With  the  exception  of  very  limited  quantities 
produced  in  Utah,  Arizona  and  New  Mexico,  all  the 
raisins  gi-own  in  the  United  States  are  produced  in 
California.  Of  these  Fresno  county  is  responsible 
for  77  per  cent.  An  estimate  by  the  CalifoiTiia 
Associated  Raisin  Company  shows  that  in  1918 
Fresno  county  produced  129,500  tons  of  raisins  for 
which  some  $14,250,000  was  received  by  the  growers. 

The  main  portion  of  these  raisins  are  handled  by 
the  California  Associated  Raisin  Company  itself 
through  its  $3,000,000  seeding  and  packing  plant, 
the  second  unit  of  which  has  recently  been  completed. 
This  plant  is  entirely  operated  by  electricity,  consti- 
tuting one  of  the  largest  consumers  of  the  San  Joa- 
quin Light  &  Power  Cor- 
poration. The  Associa- 
tion has  a  membership  of 
8,000  growers  and  han- 
dles more  than  90  per 
cent  of  the  raisins  grown 
in  this  region.  For  a  time 
the  seeding  and  packing 
was  cared  for  through 
commercial  companies 
but  in  1918  the  Associa- 
tion took  over  this  end  of 
the  business  and  now 
owns  and  operates  thirty- 
two  modern  packing 
plants  and  warehouses, 
the  largest  of  which  is 
that  which  is  just  com- 
pleted in  the  southern 
section  of  the  city  of 
Fresno.  The  site  of  this 
mammoth  packing  plant 

covers  20  acres  of  ground  and  here  from  six  to 
seven  hundred  tons  of  raisins  a  day  are  handled 
during  the  busy  season. 

The  Packing-  Process  — 

The  packing  process  in  brief  consists  of  first  dry 
heating  the  raisins  from  3  to  4  hours,  which  makes 
it  possible  to  readily  remove  the  stem,  stemming 
them,  reheating  them  in  the  presence  of  steam,  seed- 
ing them  and  then  packing  the  finished  product  in 
cartons  ready  for  shipment.  All  this  is  handled  by 
electricity  except  the  actual  packing  process — and  a 
machine  has  now  been  devised  which  cai'es  for  this 
and  which  within  a  short  time  will  be  brought  to  a 
state  of  sufficient  perfection  so  that  it  can  take  over 
this  portion  of  the  work. 

As  handled  at  present,  the  raisins  are  received 
in  sweat  boxes  in  loose  form,  partially  stemmed. 
They  are  loaded  by  hand  on  to  a  belt  conveyor,  from 
which  point  they  do  not  need  to  be  rehandled  until 
ready  for  the  cartons.  The  conveyor  and  elevator 
takes  them  to  an  upper  floor    of  the  new  building 
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The  new  Sun-Maid  City  Plant  which  has  recently  been  completed  in 
Fresno,  California.  210  motors  with  a  total  capacity  of  3500  hp.  are  used 
to  carry  on  the  many  processes  of  treating  and  packing. 


where  they  enter  the  drier.  A  battery  of  ten  driers 
has  been  erected  through  which  the  raisins  pass, 
subjected  to  a  heat  of  140  deg.  F.  from  3  to  5  hours. 
These  driers  consist  of  a  series  of  great  trays  or 
"di-apers"  in  constant  motion.  The  raisins  di'op  from 
one  to  the  other  of  them  to  the  last  tray,  where  they 
are  again  cooled.  This  loosens  the  stems  and  renders 
them  brittle,  so  that  in  the  stemmer,  which  is  the 
next  machine  they  enter,  the  stems  readily  drop  off. 
A  belt  conveyor  transfers  them  from  the  di'ier  to 
tills  apparatus,  where  they  are  subjected  to  a  screw- 
like motion.  From  here  they  go  to  the  gi'ader,  a 
series  of  trays  with  holes  of  graded  sizes  kept  in  con- 
stant agitation,  so  that  the  raisins  di'op  from  one 

to  the  other. 

Before  the  use  of 
these  driers  a  tray  sys- 
tem was  used,  by  which 
the  trays  were  simply 
inserted  and  baked  for  a 
given  period.  The  pres- 
ent electrically  operated 
method  saves  from  four 
to  five  hours  in  time  and 
the  services  of  from  10 
to  15  men. 

Belt  conveyors  and 
elevators  again  take  the 
fruit  from  here  to  the 
upper  story,  where  they 
are  transferred  to  the 
other  building.  A  so- 
called  "elephant's  trunk" 
which  swings  constantly 
from  side  to  side  of  an 
elongated  hopper  ingen- 
iously secures  the  even  distribution  of  the  raisins 
on  the  conveyor.  From  here  they  are  transported 
by  means  of  a  bridge  to  the  adjoining  building  where 
they  are  seeded  and  packed. 
Magnetic  Pulleys  for  Extracting  Refuse  — 

There  is  always  danger  of  nails  or  other  iron 
refuse  being  included  among  the  fruit  which  would 
endanger  the  machinery  of  the  seeders,  as  well  as 
prove  objectionable  if  not  caught — and  a  system  of 
magnetic  pulleys  has  been  devised  by  which  prac- 
tically all  metal  is  extracted  as  the  raisins  pass  be- 
tween the  two  buildings.  The  current  as  supplied 
to  the  factory  is,  of  course,  a.c,  but  a  simple  d.c. 
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heated  in  tea  kettle. 
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generator  supplies  the  necessary  current  for  these 
magnets,  as  well  as  for  those  used  between  the 
"processor"  and  the  seeding  machinery. 

In  the  second  building  the  raisins  are  now  dis- 
tributed between  a  battery  of  eight  "processors." 
These  are  great  revolving  containers  in  which  the 
raisins  are  treated  by  steam,  softening  them  after 
the  drying  process  and  putting  them  in  good  shape 
for  passing  through  the  seeders.  Before  passing 
through  the  seeder,  the  raisins  again  pass  over  mag- 
nets which  remove  any  metallic  material  which  may 
have  escaped  the  magnetic  pully  of  the  belt  conveyor. 

The  Seeding  Process  — 

The  seeder  consists  of  rubber  rollers  which  flat- 
ten the  raisin  and  bring  the  seeds  to  the  surface, 
and  a  saw  roller  which  extracts  the  seeds  without 
greatly  injuring  the  texture  of  the  raisin.  The  seeds 
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An  electrically  operated  packing  machine  has  been  devised  to  fold,  line, 
pack,  weigh,  refold  and  seal  the  cartons,  thus  relieving  the  many  workers 
shown  in  this  picture  for  other  work. 

are  removed  from  the  teeth  of  the  saws  by  a  whisk- 
ing device  and  are  then  sent  along  to  a  seed  recep- 
tacle. From  here  they  are  removed  by  conveyor  to 
the  California  Products  Company  which  has  an  ad- 
joining factory.  A  grape  syrup  and  a  grape  seed  oil 
similar  to  cottonseed  oil  is  made  from  the  seeds 
which  find  a  ready  market.  Even  the  refuse  remain- 
ing after  this  process  is  utilized  by  being  baked  into 
bricks  used  for  fuel  in  industrial  and  even  home 
furnaces. 

The  raisins  themselves  drop  from  the  seeder 
direct  to  a  hopper  whence  they  drop  to  the  floor 
below  where  packing  operations  are  carried  on.  An 
ingenious  system  of  vanes  which  can  be  shifted  from 
side  to  side,  permits  the  amount  which  is  sent  from 
any  one  machine  to  a  particular  table  to  be  regu- 
lated, so  that  the  output  may  be  evenly  distributed 
between  the  various  tables.  Each  machine  dis- 
charges to  about  four  of  these  packing  tables. 

The  present  practice  in  packing  involves  the 
services  of  several  young  women  in  folding  cartons, 
lining,  packing,  weighing,  refolding  and  sealing. 
A  machine  for  accomplishing  all  these  steps  has 
been  worked  out  and  is  established  at  the  present 
time  on  the  mezzanine  portion  of  this  floor,  where 
it  has  already  demonstrated  that  it  can  do  the  work. 
One  or  two  mechanical  improvements  are  contem- 
plated, but    it  is  expected  that    shortly  the  entire 


process  from  sweat  box  to  freight  car  will  be  accom- 
plished by  electricity  without  the  raisins  being 
touched  by  human  hands. 

From  the  packing  tables  the  cartons  are  trans- 
ferred in  boxes  by  belt  conveyors  to  the  floor  below, 
where  they  are  nailed  up  and  again  conveyed  to  the 
waiting  freight  cars.  The  seedless  raisins  in  the 
meantime  have  been  going  through  a  similar  process 
(except  of  course  that  they  need  not  be  seeded)  at 
the  other  end  of  the  building,  and  pass  through  the 
packing  department  in  similar  quantities.  About 
350  tons  of  each  are  handled  daily  during  the  months 
of  October,  November  and  December. 

Auxiliary  Electrical  Operations  — 

Aside  from  the  main  details  of  the  raisin  pack- 
ing, various  other  needs  of  the  factory  are  also  elec- 
trically operated.     The  saws  used  to  make  up  the 


£S 

The  raisins  are  seeded  in  the  machines  shown  above.  Here  rubber  rollers 
flatten  the  raisin  and  bring  the  seeds  to  the  surface  where  a  saw  roller 
extracts  the  seeds   without  injuring  the   raisin. 

toothed  roller  are  continually  wearing  out  and  losing 
teeth  and  a  machine  for  replenishing  these  saws  is 
kept  in  operation  on  the  same  floor.  These  are  made 
by  the  simple  process  of  stamping  out  the  disks  of 
metal  and  then  punching  them  with  teeth  with  a 
specially  constructed  machine.  The  rotary  disks  are 
then  strung  along  an  axle,  giving  the  effect  of  a  long 
cylinder  of  irregular  indentations. 

There  are  620  motors  on  the  system,  ranging  in 
size  from  1/2  to  100  hp.  Current  used  is  a.c,  60 
cycles,  at  three  voltages — 110,  220  and  440-v.  These 
motors  are  divided  between  the  32  plants  of  the  Cali- 
fornia Raisin  Association,  210  of  them  being  used  in 
the  Fresno  Sun-Maid  City  Plant.  The  total  capacity 
of  all  motors  is  3500  hp.,  the  commonest  sizes  in  use 
being  the  1/20-hp.,  3,  5,  71/2.  10  and  15-hp.  motors. 
The  1/30  and  1/20-hp.  motors  are  used  on  the  auto- 
matic weighing  machines  for  filling  small  cartons 
with  raisins  in  the  seedless  department. 

Handling  the  Load  — 

In  the  Fresno  plant- 1000-kw.  transformer  capac- 
ity is  provided  for  stepping  down  the  current  which 
is  delivered  at  10,000  volts  to  440  volts  for  use  in 
the  factory.  The  connected  load  is  1232  hp.;  the 
maximum  demand  from  the  period  from  October  to 
November,  1919,  being  453.3  kw.  The  consumption 
for  the  same  period  was  146,800  kw-hr.  In  addition 
a    100-kw.    transformer    capacity  is    provided  for 
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lights,  which  during  the  winter  months  average 
about  94  kw.  A  complete  intercommunicating  tele- 
phone system  connects  all  floors  of  both  buildings 
and  all  departments.  Direct  current  is  used  only 
for  the  magnetic  pulleys  on  the  conveyor  belts,  em- 
ployed for  removing  iron  from  the  raisins  before 
they  enter  the  seeder,  and  for  this  purpose  a  small 
generating  set  is  provided.  The  average  load  factor 
of  the  plant  is  about  75  per  cent. 

Steam  is  used  for  heating  the  driers  and  in  the 
"processing,"  but  not  as  motive  power  in  any  por- 
tion of  the  establishment. 

Service  to  Employes  — 

Medical  and  dental  service  is  provided  for  all 
[employes  through  a  welfare  organization,  supported 
I  in  equal  amounts  by  the  employes  and  the  manage- 
[ment.  Traveling  nurses  attend  the  workers  in  their 
lomes,  and  special  equipment  is  on  hand  in  the  plants 
^for  dental  or  surgical  cases.  Electricity  is  used  here 
t  in  the  usual  applications  of  a  doctor's  or  dentist's 
i  office. 

A  chemical  department  which  provides  assist- 
lance  to  farmers  wishing  soil  analyses  and  also  experi- 
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ments  in  by-products  from  the  raisin  is  part  of  the 
regular  staff  of  the  plant.     Such  progress  is  being 


Electrically  operated  belt  conveyors  transfer  the  cartons  from  the  packine 
tables  to  the  floor  below  where  they  are  nailed  up  and  again  conveyed  to 
tile   waiting  freight   cars. 

made  in  the  development  of  by-products,  that  the 
company  plans  to  take  over  this  part  of  the  business 
shortly  and  handle  its  own  raisin  seeds. 


The  Basic  Industry 

BY    A.    EMORY    WISHON 

(Public  support  of  electrical  development  can  be  won  only  by  proving  to  the  public  that  its 
interests  are  bound  up  in  this  development.  In  the  fcUowing  paper,  which  was  delivered  before 
the  Pacific  Division,  Electrical  Supply  Jobbers'  Association,  at  Del  Monte,  October  23,  the  assist- 
ant general  manager  of  the  San  Joaquin  Light  &  Power  Corporation  tells  the  fundamental 
story  of  electricity  in  its  relation  to  industrial  and  civic  development. — The  Editor.) 


The  development  of  the  Pacific  Coast  depends 

entirely  upon    electrical    development.     It  may  be 

argued  that  the  future  of  the  electrical  industry  on 

i  the  Pacific  Coast  is  uncertain,  as  we  face  a  great 

I  financial  and  a  great  labor  problem.    It  is  true  that 

from  the  greatest  financier  to  the  ex-bartender  this 

[problem  is  being  considered,  but  for  once  a  common 

yanswer  seems  to  prevail— constructive  conservation 

and  more  production.    But  who  is  to  conserve,  and 

rwho  is  to  produce  more  ?    Capital  "passes  the  buck" 

[to  Labor,  and  Labor  "passes  the  buck"  to  Capital. 

The  large  banking  houses  have  begun  to  with- 
[draw  credit  from  industries  not  essential,  and  are 
extending  credit  to  industries  that  increase  the  pro- 
duction of  essentials.     It  is  a  problem  of  mutual 
interest  to  Capital  and  Labor — and  only  by  mutual 
[action  can  disaster  be  averted. 

Constructive  conservation  is  the  answer— more 

Fproduction  on  the  part  of  every  industry,  business 

[,and  individual.    Quit  "passing  the  buck."    Do  your 

part,  no  matter  how  small  it  may  be,  and  encourage 

lothers  to  conserve  constructively  and  produce  more. 

The  public  as  a  whole  is  talking  constructive 
[.conservation  and  more  production.  Is  there  any 
tindustry  in  the  world  today  that  stands  ready  to  do 
rmore  in  the  production  of  essentials  and  in  the  con- 
servation of  labor,  fuels  and  materials,  than  the 
[electrical  industry? 

We  who  have  studied  the  problems  of  the  devel- 
[opment  of  the  West  know   that   the  West  will  not 


develop  ahead  of  its  hydroelectric  development.  The 
greater  portion  of  Western  territory  depends  upon 
hydroelectric  development  for  irrigation  of  its  arid 
land  if  agriculture  is  to  be  further  extended,  and 
increase  of  agricultural  production  made  possible. 
If  factories  are  to  be  built  in  the  West,  cheap  power 
must  be  obtainable  in  order  to  conserve  fuel  and 
labor. 

How  the  Income  Is  Distributed 
If  work  is  to  be  added  for  the  laboring  man, 
development  must  continue.  I  will  cite  the  instance 
where  a  delay  on  the  part  of  a  power  company  due 
to  its  inability  to  serve  600  new  agricultural  appli- 
cants in  Fresno  county  caused  a  study  to  be  made 
as  to  the  effect  of  this  delayed  development  on  local 
industry,  and  the  efl^ect  of  electrical  development  on 
labor  and  local  industry.  In  Fresno  county  in  1910 
there  were  16,799  homes.  There  were  6,245  farms, 
or  approximately  two  homes  in  town  for  every  home 
in  the  country.  It  was  therefore  apparent  that  when 
electi'ical  service  was  rendered  and  the  600  new  farm 
homes  constructed,  1200  new  town  homes  would  be 
constructed,  or  1800  additional  homes  would  be  built, 
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Sweep  and  dust  for  2  hrs., 
potatoes  boiling  dry  in  the 
meantime. 
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directlj^  due  to  electrical  development ;  and  this  does 
not  include  commercial  buildings,  factories  or  other 
construction  made  necessary  to  handle  the  products 
of  the  600  farms,  and  to  supply  the  trade  which  is 
made  possible  through  this  agricultural  development. 
The  cost  of  the  average  town  home  in  this  local- 
ity, including  building  site,  is  $6000,  and  of  the 
country  home  without  building  site,  $5,070,  or  a  total 
building  construction  program  of  $10,242,000.  A 
study  was  then  made  of  the  materials  and  labor  that 
went  into  the  average  home,  and  it  was  shown  by 
curves  that  Avere  indisputable  that  the  cai-penter 
trade  would  receive  15.5%  of  this  delayed  building 
program  of  $10,242,000 ;  that  the  lumberman  would 
receive  14%  of  this  $10,242,000,  and  that  the 
plumber  would  receive  3.85%  of  this  amount — and 
so  on  through  the  lists  of  material  and  trades  neces- 
sary in  the  construction  of  the  average  home.  This 
is  an  example  of  what  the  electrical  industry  can  do 
in  increasing  production  and  creating  pay-rolls. 

Economies  and  Production 

Now  as  an  example  of  what  can  be  done  in 
conservation — today  the  company  I  represent  fur- 
nishes current  to  nearly  3000  oil  wells.  The  average 
well  uses  approximately  100  kw-hr.  daily,  yet  if  this 
well  were  operated  with  an  individual  steam  plant 
the  avei'age  daily  use  of  oil  would  be  in  excess  of  two 
barrels  per  well  operated.  Practically  all  the  power 
that  goes  to  supply  these  wells  is  hj^di'o,  and  con- 
sequently these  full  two  barrels  of  oil  per  well  are 
conserved.  Or,  estimating  2500  wells  operated,  a 
conservation  of  5000  barrels  per  day  or  1,825,000 
barrels  per  year.  Even  estimating  that  the  wells 
were  operated  by  utilities  using  steam  for  fuel,  the 
average  number  of  kilowatt-hours  produced  per  bar- 
rel of  oil  by  power  companies  of  the  state,  I  believe, 
will  be  approximately  200  kw-hr.  Or,  if  these  same 
wells  were  served  with  utility  steam-produced  power, 
a  saving  of  75  per  cent  on  the  fuel  would  still  be 
possible.  I  cite  this  example  for  the  reason  that 
when  you  can  pump  oil  from  the  gi'ound  with  elec- 
tricity at  such  a  saving,  it  leaves  no  argument  on  the 
saving  that  can  be  made  after  this  oil  has  been  trans- 
ported to  points  distant  from  the  field. 

More  production — greater  conservation,  is  what 
the  nation  is  clamoring  for.  If  we  can  put  the  idea 
over  with  the  public,  of  what  the  electrical  industry 
stands  to  do  in  relieving  the  present  tense  economic 
situation,  then  I  ask  you  if  the  electrical  industry 
should  not  have  the  brightest  future  of  any  industry 
in  the  nation  today;  and  should  it  not  receive  the 
political,  individual  and  moral  support  of  the  people 
as  a  whole? 

The  Self-Interest  Appeal 

But  the  public  does  not  understand  the  electrical 
language,  and  it  must  be  driven  home  to  them  in 
terms  of  self-interest,  by  proving  to  the  individual 
of  that  public  what  the  electrical  industry  is  doing 
for  him — what  the  electrical  industry  means  to  him 
in  dollars  and  cents,  and  what  lack  of  electrical  devel- 
opment means  to  him  in  loss  to  his  individual  busi- 
ness. Prove  your  case  to  the  individual  by  proving 
where  that  individual's  pocketbook  is  hurt  when  your 


business  is  hurt,  and  you  will  have  a  convert  who 
\vill  see  that  your  business  shall  prosper.  It  is  no 
new  theory.  It  is  as  old  as  man.  Self-interest  is 
that  element  that  causes  strife,  gi'eed,  war,  ambition, 
strikes,  profiteering,  and  even  enters  into  love.  It  is 
largely  responsible  for  the  present  unsettled  condi- 
tion; yet  it  can  be  capitalized  to  the  benefit  of  the 
electrical  industry  and  for  humanity.  It  is  the  solu- 
tion of  the  present  national  condition. 

To  put  the  story  across  with  the  people  in  order 
that  we  may  perform  this  great  sei-vice  in  the  solu- 
tion  of  the  present  national  problem,  and  that  we     ■ 
may  prosper  in  our  business,  may  seem  a  gi'eat 
undertaking. 

There  was  a  time  when  the  waters  of  the  seas 
offered  an  impregnable  barrier.  Boats  were  un- 
known. But  the  very  fact  that  those  seas  were  a 
great  part  of  the  universe  meant  that  they  must  be 
capitalized  into  bearers  of  burdens;  into  lanes  of 
transportation — and  they  were. 

Fire  in  its  volcanic  origin,  or  through  lightning, 
meant  only  death  and  destruction  to  the  natives. 
Today  we  have  capitalized  that  destructive  element 
into  probably  the  greatest  worker  for  and  comforter 
of  mankind.  Even  in  the  frozen  Arctic  the  ice  that 
would  kill  by  freezing  is  turned  into  homes  to  protect 
from  the  cold. 

Selfishness,  self-interest  is  a  gi'eat  constituent 
part  of  humanity.  It  cannot  be  denied  or  eliminated. 
Since  the  beginning  it  has  been  evident  in  every  man 
every  day.  Creeds  or  philosophy  have  not  killed  it — 
though  in  some  instances  they  have  eliminated  one 
line  of  self-interest  by  instilling  a  new  thought  that 
offers  a  greater  self-interest.  The  Golden  Rule,  prob- 
ably the  only  passage  in  the  Bible  that  is  left  entirely 
to  individual  interpretation  today,  is  simply  a  rule  of 
right  and  Avi'ong,  based  upon  self-interest. 

To  Let  the  People  Know 

We  as  an  electrical  industry  are  the  foundation 
upon  which  all  future  development  of  the  West  must 
be  built.  To  continue,  we  must  finance.  To  finance 
we  must  have  a  protected  investment,  and  a  fair  rate 
of  return.  To  make  this  possible  the  people  must 
understand  this  story.  And  that  the  people  may  be 
made  to  understand,  the  story  must  be  told  so  that 
the  individual  interest  is  appealed  to ;  and  that  indi- 
vidual interest  can  only  be  secured  by  proving  to  the 
individual  what  electrical  industry  and  development 
means  to  him  in  dollars  and  cents;  in  better  stand- 
ards of  living,  in  more  production  and  greater  con- 
servation.   His  self-interest  must  be  developed. 

It  is  a  big  undertaking,  but  it  can  be  done  when 
every  man  in  the  electrical  industry  knows  the  story ; 
sells  the  idea  to  his  wife  and  to  his  mother-in-law — 
which  will  probably  be  a  real  test  of  his  ability  to 
sell  the  idea  to  the  public.  It  is  basically  a  truthful, 
simple  story ;  one  that  will  be  listened  to  with  inter- 
est by  civic  organizations,  by  individuals,  and  by 
childi-en  in  the  school.  When  the  electrical  industry 
qualifies  in  putting  this  story  across  to  the  public, 
then^  there  will  be  no  doubt  of  the  future  of  the  elec- 
trical industry. 
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The  pioneers  have  controlled  the  waters  of  the 
Sierras,  moulded  dams  and  brought  the  electrical 
industry  to  the  point  where  it  is  today.  It  is  up  to 
us  of  the  electrical  industry  today  to  control  and 
mould  the  public  opinion  upon  which  the  future  of 
the  electrical  industry  depends. 


FINANCING  PUBLIC  UTILITIES  IN  THE  WEST 

BY   A.    N.    KEMP 

(A  timely  paper  on  the  subject  of  Junior  Financing 
is  this  article  by  the  comptroller  of  the  Southern 
Edison  Company.  It  points  the  way  to  new  meth- 
ods of  securing  public  good-wll  in  financing  the  vast 
basic  industry  for  the  industrial  development  of  the 
West  and  adds  to  our  present  day  knowledge  a  treat- 
ment of  the  subject  by  an  authority  that  'will  have 
great  weight  throughout    the    West. — The  Editor.) 

In  the  East,  for  instance,  industry  has  grown  up 
where  coal,  oil,  or  gas  is  most  available,  and  now 
that  the  diminution  of  these  is  in  sight,  industry  is 
energetically  looking  for  another  source,  namely  the 
"white  coal"  which  we  have.  The  three  Pacific  Coast 
states  have  forty-four  per  cent  of  the  undeveloped 
power,  and  have  heretofore  been  leaders  in  develop- 
ment of  electricity,  consequently  they  look  for  large 
industrial  gi'owth.  The  climate  also  is  becoming  a 
real  industrial  asset. 

Programs  have  been  adopted  by  the  utilities  to 
develop  large  amounts  of  hydi'oelectric  power  at  an 
estin^ated  expenditure  in  California  alone  of  $50,000,- 
000  a  year.    How  is  this  money  to  be  raised? 

Financing  Development  at  Home 

Before  the  war,  Europe,  being  fully  grown,  had 
a  suii)lus  of  created  wealth  which  was  available  for 
investment  in  other  paits  of  the  world,  and  indus- 
tries of  this  country  were  able  to  look  to  Europe  for 
funds.  During  the  war*  this  condition  changed,  and 
now  we  cannot  look  to  Europe;  but  just  as  the 
United  States  formerly  looked  to  Europe,  now  Cali- 
fornia looks  to  the  East. 

The  East  we  use  for  marketing  of  our  senior 
financing,  consisting  of  bonds,  which  should  provide 
from  two-thirds  to  three-quarters  of  the  money,  the 
bonds  being  sold  through  Eastern  bankers.  Now, 
as  to  stock,  inasmuch  as  this  development  is  for  our 
own  benefit,  we  should  selfishly  and  patriotically 
handle  the  stock  at  home,  so  as  to  retain  active  man- 
agement and  direction  of  our  development.  As  there 
is  a  large  demand  for  funds,  in  competition  with  oth- 
ers we  must  offer  an  attractive  security. 

Development  of  our  utilities  is  much  bigger  than 
any  man  or  group  of  men,  than  any  utility  or  group 
of  utilities,  and  requires  and  needs  the  support  and 
help  of  all  the  people.  The  Railroad  Commission  has 
studied  this  situation,  has  awakened  to  it,  and  realiz- 
ing the  responsibility  which  goes  with  its  authority, 
will  help  utility  development.  President  Edgerton 
has  shown  a  very  active  interest  and  has  promul- 
gated some  new  ideas  in  public  utility  affairs  which 
should  be  of  great  assistance. 

A  Financial  Re£ei*ve 

One  of  these  is  the  Financial  Reserve.  He  says 
that  a  utility  should  haye  some  means  of  insuring 
the  payment  of  its  interest  and  dividends  without 


constant  fluctuation  in  rates.  Electric  utilities  have 
fluctuating  opei'ating  expenses  due  to  di-y  or  wet 
years,  and  the  establishment  of  a  reserve  out  of 
which  funds  can  be  drawn  to  make  up  shortages  in 
diy  years  is  a  necessity.  In  other  words,  when  op- 
erating expenses  are  high  and  use  up  pai-t  of  the 
gi'oss,  this  reserve  will  be  di-awn  on  to  make  up  the 
difference  so  as  to  insure  the  continued  payment  of 
interest  and  dividends.  This  would  be  an  element  of 
strength  in  stabilizing  the  value  of  public  utility 
securities. 

Distributing  Rewards  for  Efficiency 

Another  plan  is  what  is  known  as  the  Reward 
for  Efficiency  which,  briefly,  is  that  the  utility  sur- 
plus remaining  after  paying  out  of  its  gross  revenues 
operating  expenses,  depreciation,  reserves,  interest, 
dividends,  etc.,  should  be  used  to  provide  50%  to  the 
public,  25%  to  the  stockholders,  and  25%  to  em- 
ployes. The  public  is  entitled  to  a  share  because  it 
has  been  instrumental  in  building  up  the  business  to 
this  resulting  improved  operating  ratio.  Employes 
are  entitled  to  a  share  as  an  inducement  to  improve 
further  still  their  personal  efficiency.  The  company 
through  its  stockholders  is  entitled  to  a.  share  by 
^drtue  of  the  condition  of  its  credit  and  its  operations 
as  a  coi-poration. 

The  Electrical  Industry  a  Public  Servant 

It  is  an  incontestable  fact  that  the  development 
of  our  country  depends  on  the  development  of  the 
utility,  and  they  can  only  grow  together.  Develop- 
ment work  is  in  this  sense,  therefore,  a  patriotic  one 
in  which  the  public  is  perhaps  more  concerned  than 
the  utility  itself.  In  other  words,  the  electrical 
industry  is  a  public  servant  and  must  develop  in  line 
with  the  public's  wishes ;  in  return  it  should  receive 
a  just  reward. 


IRRIGATION  IN  MONTANA 

Although  the  Montana  Irrigation  Commission 
has  been  in  existence  less  than  ten  months,  a  survey 
of  the  work  accomplished  is  most  gi'atifying.  The 
principal  work  has  been  the  examination  of  proposed 
districts.  The  petitions  now  before  the  Commission 
embrace  a  total  of  168,700  acres.  The  largest  single 
district  considered  is  the  90,000-acre  project  in  the 
Judith  Basin,  Fergus  county,  estimated  to  cost  over 
two  million  dollars. 

There  are  now  thirteen  projects  within  the  state 
which  have  elected  to  come  under  the  new  irrigation 
law  and  have  filed  their  petitions  with  the  Montana 
Irrigation  Commission,  while  several  others  are 
being  formed  with  a  view  of  coming  in  this  summer 
and  fall.  In  Broadwater  county,  near  Three  Forks, 
is  a  proposed  project  of  3,000  acres  which  will  be 
irrigated  by  pumping  water  by  electric  power. 

illllllllllllllllllllllilllllllllllllllllil 


DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

9:45  a.m.    Spank  the   baby  for  play- 
ing with  coal  oil  lamp. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 

illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllll^ 
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R.  W.  Clark,  assistant  sales  man- 
ager of  the  Puget  Sound  Power  and 
Light  Co., .  Seattle,  whose  effective 
work  as  chairman  of  the  advisory 
committee  is  in  large  part  responsi- 
ble for  the  enthusiasm  with  which 
the  new  movement  is  being  inaugu- 
rated. 


C.  B.  Hawley,  manager  of  the  Inter- 
mountain  Electric  Company  of  Salt 
Lake  City,  brings  the  Utah  coopera- 
tive spirit  to  the  wider  Northwest 
movement  in  which  Utah  hopes  later 
to  take  active  part. 


■^*'^^ 


Lewis  A.  Lewis,  sales  manager  of 
the  Washington  Water  Power  Co.  of 
Spokane,  who  has  done  progressive 
work  in  that  district  in  establishing 
cordial  relations  betleen  all  branches 
of  the   industry. 


J.  V.  Strange,  assistant  general 
manager  of  the  Pacific  Power  and 
Light  Company,  Portland,  Ore.  Mr. 
Strange  has  been  one  of  the  strong- 
est members  of  the  committee  in 
laying  the  plans  for  a  successfol 
Northwest    Electric   Service    League. 


Roy  C.  Kenney,  manager  of  the 
Portland  office  of  NePage-Mc Kenny 
and  president  of  the  Oregon  Con- 
tractors and  Dealers'  Association, 
which  has  already  pledged  its  sup- 
port to  the  new  cooperative  move- 
ment. 


PROGRESS  OF  THE  NORTHWEST  ELECTRIC  SERVICE 
LEAGUE 

Unquestionably  one  of  the  most  important  events  in 
the  electrical  industry  of  the  Northwest  is  the  inauguration 
of  the  cooperative  movement  now  under  way  in  that  district. 
The  preliminary  work  toward  the  realization  of  the  plans 
recently  adopted  by  the  Northwest  Electric  Light  and  Power 
Association  has  already  been  undertaken.  Joint  meetings 
have  been  held  in  Portland  at.  which  the  possibilities  of  the 
movement  were  discussed  and  the  ground  prepared  for  its 
actual  initiation. 

A  significant  aspect  of  the  situation  is  the  unanimous 
support  given  this  work  by  the  contractors  and  dealers 
throughout  the  Northwest.  So  much  interest  was  felt  in  the 
possibilities  of  the  movement  that  a  delegation  from  Wash- 
ington and  Oregon  attended  the  Pasadena  Convention  of  last 
May  expressly  for  the  purpose  of  getting  in  touch  with  the 
California  Electrical  Cooperative  Campaign  and  of  learning 
from  its  experiences.  The  Portland  dealers  have  already 
expressed  their  approval  of  the  Service  League  in  the  most 
concrete  way  by  pledging  their  quota  toward  its  financial 
support. 

The  work  to  date  has  been  in  the  hands  of  the  Advisory 
Committee  especially  appointed  by  the  executive  committee 
of  the  Northwest  Electric  Light  and  Power  Association  to 
I'eport  on  the  feasibility  of  the  cooperative  movement  in  the 
Northwest.  To  R.  W.  Clark,  as  chainnan  of  that  committee, 
must  be  given  the  credit  for  much  of  the  constructive  work 
which  has  already  been  done.  The  other  members  of  the  com- 
mittee, many  of  whom  are  pictured  on  this  page,  are: 

F.    N.    Averiil.    Fobes    Supply    Company.    Portland,    Oregon 

L.    A.    Lewis,    Washington   Water    Power   Company,    Spokane,    Wash. 

W.   R.   Putnam,   Idaho   Power   Company,    Boise,   Idaho 

R.    F.    Bailey,    Utah    Power   and   Light  Co.,    Salt   Lake   City,    Utah 

J.    Ryan    Gaul,    The   Montana   Power    Company,    Butte,    Montana 

J.    F.    NePage,    NePage-McKenny,    Seattle,    Wash. 

W.    M.    Meaeham,    Meacham    and    Babcock,    Seattle,    Wash. 

J.    I.    Colwell.    Western    Electric    Company,    Seattle,    Wash. 

J.   R.   Tomlinson,   Pierce-Tomlinson   Electric    Company,   Portland,    Oregon 

Roy   C.    Kenney,    NePage-McKenny   Company,    Portland,    Oregon 

A.  C.  McMicken,  Portland  Railway  Light  and  Power  Co.,  Portland,  Oregon 

J.    V.    Strange,   Pacific   Power   and   Light   Company,    Portland,    Oregon 

C.    B.   Hawley.   Intermountain  Electric  Company,   Salt  Lake   City,   Utah 

H.   L.    Bargion,   Montana   Electric   Company,    Butte,   Montana 

W.  D.  McDonald,   Westinghouse  Electric  &   Mfg.   Company,   Seattle,   Wash. 

R.    T.    Stafford,    Allis-Chalmers    Company,    Seattle,    Wash. 

A.    S.    Moody.    General    Electric    Company,    Portland,    Oregon 


A.  C.  McMicken,  sales  manager  of 
the  Portland  Railway  Light  and 
Power  Company,  who  presided  over 
the  important  meeting  of  the  North- 
west Light  and  Power  Association 
at  which  plans  for  the  new  move- 
ment were  definitely  adopted. 


I 


F.  N.  Averiil,  manager  of  the  Fobes 
Supply  Company,  Portland,  Wash. 
The  jobbers  and  contractor-dealers 
of  Portland  have  for  some  time 
been  holding  joint  meetings  in  the 
furthering  of  their  common  interest. 


J.  R.  Tomlinson  of  the  Pierce-Tom- 

linson  Electric  Company,  Portland, 
who  with  Mr.  Kenney  has  had  much 
to  do  with  the  success  of  the  strong 
contractor  dealers'  organization  of 
the  Portland   district. 


A.  S.  Moody,  of  the  Portland  office 
of  the  General  Electric  Company  is 
always  back  of  constructive  efforts 
to  better  the  electrical  industry  and 
has  taken  an  active  part  in  the 
formulation  of  the  plans  under  way. 


H.  L.  Bargion,  manager  of  the  Man- 
tana  Electric  Company.  The  elec- 
trical men  of  Montana  have  taken  a 
vital  interest  in  the  making  of 
plans  and  the  state  counts  on  enter- 
ing the  list  of  those  who  participate 
in   the  Service  League. 


J.  I.  Cojwell,  Seattle  manager  of  the 
Western  Electric  Company,  The 
jobbers  are  strongly  behind  the 
Northwest  campaign  in  the  broad- 
est spirit  of  cooperation  and  their 
support  is  vital  to  the  success  of  the 
movement. 


W.  D.  McDonald  of  the  Westing- 
house  Electric  &  Manufacturing  Co., 
Seattle.  Seattle  and  Portland  are 
looked  to  as  the  centers  from  which 
the  new  movement  will  start,  from 
here  spreading  throughout  Oregon 
and  Washington. 


November  15,  1920] 
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Potential  Kilowatts  and  Business 


BY  JOHN  M.   MORRIS 


(Here  is  a  surprising  story  of  what  happens  in  industry  when  one  kilowatt  of  hydroelectric 
power  is  developed  in  the  West.  It  shows  clearly  the  vita.l  concern  of  all  branches  of  the 
electrical  industry  in  the  development  of  water  power.  The  author  is  with  the  Westinghouse 
Electric  &  Manufacturing  Company  of  Los  Angeles,  and  presented  this  paper  before  the  recent 
meeting  of  the  Pacific  Division  of  the  National  Electric  Supply  .Jobbers'  Association  at  Del 
Monte,  October  23,  1920.— The  Editor. 


It  would  be  difficult  to  conceive  of  a  subject 
of  more  vital  interest  to  the  whole  electrical  frater- 
nity of  the  West — manufacturers,  central  stations, 
jobbers  and  dealers — than  that  of  the  relation  of 
hydroelectric  development  to  the  resulting  demand 
for  electrical  apparatus. 

Let  us  first  turn  to  the  frontispiece  of  this  issue 
of  the  Journal  of  Electricity  and  imagine,  if  you  will, 
a  quantity  of  water  equal  to  about  one-half  the  ca- 
pacity of  the  gasoline  tank  on  your  automobile,  or 
ten  gallons,  as  being  dropped  down  from  the  storage 
above  to  the  water  wheel  below.  You  will  agree  that 
the  quantity  appears  insignificant  from  the  stand- 
point of  potential  power;  but  let  it  fall  a  distance  of 
600  feet,  properly  harness  it,  and  a  single  kilowatt 
of  electric  energy  has  been  developed. 

A  natural  question  we  each  might  ask  is,  "What 
does  it  mean  to  me  in  my  business  to  see  that  this 
potential  kw.  is  developed — does  it  mean  much  or 
little,  or  in  fact,  does  it  mean  anything  to  my  own 
particular  business  ?" 

First  of  all,  we  harness  our  ten  gallons — which 
means  the  construction  of  tunnels,  penstocks,  a 
power  house,  and  of  course  one  kw.  in  generator 
capacity  and  one  kw.  in  step-up  transformer  capacity. 
It  is  of  interest  to  note  that  it  costs  $140  to  do  this 
and  to  make  1  kw.  available  to  the  transmission  line. 
We  might  note  that  of  this  $140  approximately  15 
per  cent,  or  $21,  is  spent  for  electrical  apparatus,  the 
balance  going  for  development  of  power  sites,  etc. 

It  is  evident  that  we  must  provide  at  least  1  kw. 
in  transmission  line  capacity  in  order  to  bring  this 
1  kw.  from  some  power  house  more  or  less  remote, 
to  the  point  where  it  is  to  be  distributed  at  lower  and 
more  convenient  voltages.  This  involves  the  pur- 
chase and  construction  of  towers,  the  installation  of 
insulators  and  step-down  transformers,  amounting 
to  $70.00. 

We  now  have  a  good  start,  having  already  ac- 
counted for  3  kw.  in  electrical  apparatus.  We  are 
now  ready  to  distribute  this  at  lower  voltages  to  the 
points  where  it  is  actually  to  be  used. 

But,  in  this  distribution  step,  we  must  take  into 
consideration  the  matter  of  load  factor ;  in  other 
■  words,  for  each  kw.  in  generator  capacity,  more  than 
one  kw.  in  distribution  capacity  is  necessai-y.  We 
have  indicated  on  our  chart  that  two  kw.  in  distribu- 
tion capacity  is  usually  installed  to  take  care  of 
one  kw.  in  generating  capacity. 

Wire   and   insulators $27.80 

Poles  and  fixtures 21.00 

Line  transformers   24.28 

Meters  14.20 

Sub-station  apparatus  17.72 

Miscellaneous  35.00 


It  costs  $140  in  distribution  capacity  to  take 
care  of  our  1  kw.  in  generator  capacity,  and  it  is  of 
interest  to  note  what  this  means  in  the  way  of  ap- 
paratus, as  shown  in  the  preceding  table. 

We  are  now  ready  to  take  up  the  last  step, 
namely,  to  consider  the  apparatus  installed  in  resi- 
dences, factories  and  farms,  at  the  points  where  the 
electrical  energy  is  actually  used. 

The  ratio  of  apparatus  installed  on  customers' 
premises  to  distribution  capacity  varies  over  such  a 
large  range  that  it  is  difficult  to  do  more  than  assume 
a  roujrh  figure  as  representing  this  ratio  in  a  general 
way.  In  the  case  of  industrial  plants,  this  ratio  is 
probably  in  the  neighborhood  of  21/^  to  1.  In  resi- 
dences, this  ratio  would  run  perhaps  as  high  as 
5  to  1.  We  have  assumed  in  our  chai't  an  average 
ratio  representing  all  users  as  being  3  to  1.  In  other 
words,  we  may  expect  to  see  6  kw.  in  apparatus  of 
all  kinds  installed  on  a  consumer's  premises  for  every 
one  kw.  generating  capacity. 

On  our  chart  we  have  indicated  the  sum  of  $750 
as  representing  the  cost  of  pui'chasing  and  installing 
apparatus  on  customers'  premises  to  take  care  of 
1  kw.  in  generating  capacity. 

The  following  table  indicates  in  a  general  way 
how  this  figure  of  $750  was  obtained: 


6-kw. 


Industrial 
Users,  S%  kw. 


Residences  & 
Lighting  users 
214-kw. 


Conduit  &  wiring, 
including    labor. 

Motors,  etc 


Conduit  &  wiring, 
2^   residences.... 

I  Lamps  and  appli- 
ances, 2^  resi- 
dences     


$35  per  kw. 
$20    ••      •• 


$122.50 
70.00 


$192.50 
$200.00 


@  $200 


(S     $20 


$500.00 


$560.00 
Total,     $750.00 

It  is  estimated  that  from  $50,000,000  to  $70,- 
000,000  should  be  invested  each  year  for  the  devel- 
opment of  electric  power  on  the  Pacific  Coast. 

On  our  chart  we  have  assumed  this  figure  to  be 
$50,000,000.  On  this  basis  we  reach  the  surprising 
result  that  this  means  $105,000,000  per  year  to  the 
jobbers  and  dealers  in  the  sale  and  installation  of 
apparatus  on  the  pi'emises  of  the  ultimate  consumers. 
Here,  then,  is  a  very  definite  and  specific  reason  for 
the  electrical  fratei'nity  as  a  whole  doing  everything 
possible  to  facilitate  this  development. 

iiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniimiiiiiiiiiiiiiiiiii 

DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

10:00  a.m.  Scold  Miranda  for  reading 
when  she  should  be  operat- 
ing hand  churn. 

MORE     ELECTRICITY    NEEDED    ON    THE    FARM 
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Interesting  Additions  to  the  Longest  Transmission  System 

BY   C.   O.  POOLE 

(World  records  are  always  interesting,  but  the  fact  that  east  of  the  Sierra  Nevada  Mountains 
is  the  longest  single  transmission  hydroelectric  energy  in  the  world  is  of  unusual  interest  in 
view  of  the  present  day  emphasis  on  the  transmission  of  energy  over  ever-increasing  distances. 
Here  is  an  article  describing  some  of  the  new  additions  that  are  now  being  made  to  this 
system.  The  author  is  chief  engineer  of  the  Southern  Sierras  Power  Company,  the  holding 
company  for  this  system  of  transmission  of  world  record  proportion.  The  photographs  are  by 
W.  L,  Huber.— The  Editor.) 


Owens  River  Gorge,  on  the  eastern 
slope  of  the  Sierra  Nevadas,  where 
the  river  falls  2200  ft.  in  a  distance 
of  15  miles. 


UST  over  the  range  on 
the  eastern  slopes  of  the 
Sierra  Nevada  Mountains 
lies  a  country  that  is  Httle 
known  to  the  average  Cal- 
ifornian.  In  strange  con- 
trast with  the  western 
slopes  of  this  range,  the 
fall  from  the  summit  of 
the  mountains  to  the  val- 
leys below  is  very  precipi- 
tous. Across  the  floor  of 
these  valleys,  a  few  miles 
distant,  you  ascend  anoth- 
er range  of  mountains, 
the  peaks  of  which  reach 
an  altitude  of  moi-e  than 
13,000  feet.  Geographic- 
ally this  country  seems  a 
part  of  Nevada  rather  than  California,  and  influenced 
as  it  is  by  the  near-by  Nevada  deserts,  it  differs  very 
much  in  climatic  conditions  from  the  great  valleys 
to  the  west. 

The  little  village  of  Lone  Pine,  nestling  at  the 
base  of  the  mountains,  lies  virtually  in  the  shadow 
of  the  highest  mountain  peak  in  the  United  States — 
Mount  Whitney,  which  is  scarcely  six  miles  distant. 
This  steep  slope  of  the  range  has  been  taken  advan- 
tage of  in  the  development  of  hydi'oelectric  power, 
and  the  traveler  will  notice,  stretching  through  the 
entire  valley,  a  line  of  towers  supporting  conductors 
which  will  carry  the  subtle  energy  far  into  the  lower 
elevations.  Across  blistering  deserts  and  mineral- 
laden  mountains,  through  the  orange  groves  of 
Southern  California  the  line  goes  on,  touching  the 
great  Imperial  Valley,  and  on  over  the  mysterious 
sandhills  of  the  Mexican  border  to  the  Colorado 
river.  Here  California  merges  into  another  state, 
but  the  line  goes  on. 

Water  Sources  of  Southern  System 

The  principal  source  of  supply  for  the  systems 
of  the  Nevada-California  Power  Company  and  the 
Southern  Sierras  Power  Company  is  found  in  Inyo 
and  Mono  counties,  California.  The  first  develop- 
ments of  the  companies  were  the  installation  of  a 
string  of  five  plants  on  Bishop  Creek,  utilizing  a  fall 
of  3400  feet  in  this  stream.  The  growth  of  the  busi- 
ness of  these  companies  demands  the  bringing  in  of 
a  hydi'o  plant  practically  every  year  and,  in  keeping 
with  this  practice,  there  are  at  the  present  time  two 
developments  in  course  of  construction,  some  fea- 
tures of  which  may  be  of  general  interest. 


The  Southern  Sierras  Power  Company  owns  in 
fee-simple  a  mile  of  Owens  river  stream  bed  in  what 
is  known  as  the  Owens  River  Gorge,  located  fifteen 
miles  north  of  the  town  of  Bishop.  This  location  is 
on  the  same  parallel  as  Merced  on  the  western  slope. 
The  shrinking  of  the  volcanic  plateau  formed  a  great 
fissure  in  the  earth,  through  which  the  river  is  now 
flowing.  The  banks  are  six  hundi'ed  feet  above  the 
stream  for  a  distance  north  and  south  of  fifteen 
miles,  and  in  this  distance  the  river  falls  2200  feet. 
The  average  flow  of  the  stream  will  be  a  little  more 
than  300  second-feet.  The  mile  of  river  owned  by 
the  Southern  Sierras  Power  Company  has  a  drop  of 
421  feet,  and  work  is  under  way  for  the  complete 
development  of  this  part  of  the  stream. 

An  Auxiliary  Power  Plant 

In  order  to  relieve,  at  least  in  a  measure,  the 
present  power  shortage,  this  company  is  now  nearing 
the  completion  of  a  2500-kw.  plant  on  the  river, 
utilizing  143  feet  of  the  fall  of  the  stream.  This 
development  was  decided  upon  for  the  reason  that  it 
could  be  put  into  service  in  a  very  much  shorter  time 
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The  Bishop  Creek  Control  Station  of  the  Nevada-California  Power  Com- 
pany where  is  installed  the  largest  transformer  west  of  the  Rockies, — all 
the  power   supplied  to  the  entire  system  passing  through   it. 

than  it  would  take  to  drive  the  long  tunnel  for  the 
complete  development.  When  the  main  plant  is 
installed,  the  present  plant  (which  is  called  the  aux- 
iliary plant)  will  be  retained  to  utilize  the  stream 
flow  during  the  heavy  run-off  period.  This  plant  is 
designed  to  use  350  second-feet  of  water,  while  the 
river  runs  as  high  as  900  second-feet  during  some 
seasons.  After  the  main  plant  is  completed  to  utilize 
the  421-foot  head,  the  auxiliary  plant  will  be  made 
automatic,  or  remote  controlled  from  the  main  plant. 
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The  auxiliary  plant  now  being  constructed  gets 
its  water  from  the  stream  by  means  of  a  concrete 
overflow  diverting  dam  in  the  river  bed,  turning  the 
water  into  a  wooden  flume  twelve  feet  wide  and  sides 
five  feet  high,  for  a  distance  of  363  feet,  where  it 
connects  to  a  large  gate  and  screen  box.  From  this 
point  a  flume  eight  feet  wide  by  seven  feet  high 
carries  the  water  a  farther  distance  of  510  feet, 
where  the  flume  connects  with  a  concrete  screen  box 
that  also  serves  for  an  intake  for  the  penstock. 

The  penstock  consists  of  a  66-inch  diameter 
riveted  steel  pipe  line  650  feet  long,  which  terminates 
in  the  power  house,  connecting  to  a  butterfly  valve 
which  controls  the  water  entering  the  turbine.  The 
turbine  is  a  horizontal  double-discharge  Pelton  unit 
direct-connected  to  a  Westinghouse  3000-kva.,  6600- 
volt,  three-phase,  514  r.p.m.  generator  with  direct- 
connected  exciter. 

The  current  generated  at  5600  volts  will  be  car- 
ried on  a  line  down  the  canyon  8400  feet  to  a  bank 
of  transformers  now  being  installed  at  the  site  of  the 
main  plant.  This  transformer  bank  consists  of  three 
3500-kw.  units,  stepping  up  from  6600  volts  to  88,000 
volts  delta,  or  155,000  volts  star.  This  bank  will 
take  care  of  both  the  main  plant  and  the  auxiliary 
plant.  * 

The  power  house  of  the  auxiliary  plant  is  a  solid 
concrete  structure  32  ft.  by  54  ft.,  of  pleasing  appear- 
ance, and  is  provided  with  a  twenty-ton  traveling 
crane  for  handling  the  equipment. 

The  main  plant,  when  completed,  will  have  a 
capacity  of  7500  kw.  in  one  unit.  There  will  be  a 
tunnel  4700  feet  long  and  10  ft.  by  12  ft.  in  dimen- 
sions, to  which  will  be  connected  a  66-inch  pi-essure 
line  900  feet  in  length.  The  combined  capacity  of 
the  two  plants  will  be  10,000  kw. 

The  upper  end  of  the  steel  tower  line  before  re- 
ferred to  terminates  at  Bishop  Creek,  at  which  point 
all  the  other  lines  in  that  locality  converge.  The 
switching  station  at  this  point  is  called  the  Control 
Station,  as  the  plants  and  lines  are  controlled  from 
that  point.  Extending  north  from  the  Control  Sta- 
tion into  Mono  county  a  distance  of  sixty-four  miles 
is  a  circuit  of  4/0  aluminum-steel  conductor  sup- 
ported on  "H"  frame  wooden  poles.  This  line  is  insu- 
lated for  150,000  volts  and  serves  as  an  artery  for 
the  hydro  plants  in  the  Mono  Basin. 

A  Development  at  High  Altitude 

To  supplement  the  present  plants  in  that  locality 
there  is  under  construction  at  the  present  time  a 
10,000-kw.  plant  known  as  the  company's  "Leevining 
Creek  Number  One."  This  plant  will  be  fed  from 
the  snow  fields  of  Mt.  Conness  and  Mt.  Dana.  These 
mountains  contain  two  of  the  largest  glaciers  in  the 
range.  An  interesting  feature  of  this  development  is 
the  altitude  at  which  the  work  is  carried  on. 

The  principal  storage  of  the  development  is 
what  is  known  as  Saddlebag  Lake,  which  is  located 
•on  one  of  the  branches  of  Leevining  Creek  at  an  ele- 
vation of  10,050  feet.  The  ultimate  capacity  of  this 
reservoir  will  be  18,000  aa-e-feet.  The  dam  is  a  rock- 
fill  timber-face  structure,  the  ultimate  height  of 
which  will  be  fifty-seven  feet  above  lake  level.    The 
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length  of  the  dam  at  the  crest  will  be  700  feet.  There 
is  a  cut  into  the  lake  which  will  lower  the  present 
water  level  12  feet,  giving  2,000  acre-feet  additional 
storage.  The  drainage  area  back  of  this  reservoir  is 
not  sufficient  to  fill  it  when  the  dam  is  carried  to  the 
ultimate  height,  therefore  additional  branches  of  the 
creek  will  be  diverted  into  the  storage  basin  by  means 
of  canals  and  tunnels.  A  di'op  of  350  feet  between 
this  reservoir  and  the  main  stream  below  will  be 
utilized  by  the  installation  of  a  1000-kw.  automatic 
plant. 

The  water  after  leaving  this  plant  will  flow  down 
the  natural  channel  of  the  stream  for  a  distance  of 
two  and  one-half  miles,  into  Rhinedollar  Reservoir,  a 
combined  storage  and  intake  pond  which  lies  on  the 
very  edge  of  a  precipice  at  an  elevation  of  9,600  feet. 
From  this  intake  reservoir  the  water  will  be  con- 
ducted through  a  pipe  48  inches  in  diameter,  a  dis- 
tance of  600  feet,  which  will  connect  to  a  rock  tunnel 
2200  feet  in  length.     From   the   tunnel    the  water 


Diversion   dam   and   intake   for  tlie   Adams   plant  of  the   Southern   Sierras 
Power  Company 

reaches  the  power  house  through  a  steel  pipe  varying 
in  diameter  from  40  inches  to  32  inches,  having  a 
length  of  3600  feet,  giving  a  fall  of  1670  feet  in  a 
total  of  6400  feet  of  conduit. 

The  plant  is  designed  to  use  100  second-feet  of 
water  driving  a  single  over-hung,  impulse  type  water 
wheel  with  a  generating  unit  of  12,500-kva.  capacity, 
at  6600  volts.  Outdoor  transformers  will  step  the 
voltage  up  to  150,000  volts,  feeding  into  the  trans- 
mission system  connecting  with  Control  Station  on 
Bishop  Creek.  This  is  one  more  link  in  the  rapidly 
growing  system  of  the  company. 

It  is  certainly  an  inspiration,  even  to  an  engi- 
neer, to  stand  on  Saddlebag  Dam  and  let  his  thoughts 
follow  the  waters  over  500  miles — from  the  melting 
snow  down  through  its  many  changing  fonns  of 
energy ;  from  the  turning  of  the  water  wheel  near-by 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

10:10  a.m.  Wash  one  dozen  sheets,  not 
to  mention  other  family 
wash. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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to  the  transformation  of  the  desert  lands  into  orange 
groves,  and  turning  of  the  muddy  waters  of  the  Colo- 
rado into  crystal  ice  in  the  great  Imperial  Valley. 
Thus,  ice  returns  to  ice. 


MOTORS  FOR  THE  FARM 

(The  farmer  will  be  happy  enough  to  lighten  his 
chores  through  the  use  of  the  electric  motor  if  the 
electrical  man  will  present  the  motor  and  tell  him 
how,  when  and  where  to  use  it.  This  is  a  short  sum- 
mary of  the  farm  machines  which  can  be  run  by 
motors,  complete  equipment  for  the  barn,  dairy  and 
residence  being  given. — The  Editor.) 

For  the  benefit  of  those  who  have  occasion  to 
handle  motors  in  towns  in  farming  communities  the 
following  table  and  remarks  which  were  prepared  by 
the  Westinghouse  Electric  &  Manufacturing  Com- 
pany will  prove  of  the  greatest  value.  The  farmer 
whose  farm  is  located  near  the  transmission  or  dis- 
tribution lines  of  a  power  company  can  easily  be 
shown  the  applications  of  electricity  and  the  subse- 
quent savings  in  dollars  and  cents.  To  the  farmer 
who  is  in  the  market  for  a  farm  lighting  set  this 
table  should  be  shown  so  that  he  will  not  think  that 
the  only  thing  that  electricity  can  do  for  him  is  to 
light  his  house  and  barn. 

MOTOR  HORSEPOWER 

MACHINE  Minimum      Maximum  Size 

Most  Used 

Feed    grinders    (small) 3  10  5 

Feed   grinders    (large)    10  30  16 

Ensilage    cutters    10  26  16-20 

Shredders    and    buskers 10  20  15 

Threshers,     19-in.     cylinder 12  18  15 

Threshers,     32-in.    cylinder 30  50  40 

Corn   shellers,   single  hole %  1^  1 

Power    shellers    10  16  16 

Fanning    mills    — ■  '  % 

Grain    grinders    ■—  % 

Grain    elevators    %  5  3 

Concrete   mixers   2  10  5 

Groomers    (vacuum   system)    13  2 

Groomers    (revolving)     1  2  1 

Hay   hoists    3  16  6 

Root    cutters    15  2 

Cord    wood    saws    3  10  6 

Wood    splitters 14  2 

Hay  balers   3  26  7% 

.Oat   crushers   2  10  6 

Cider    mills    2  5  2% 

Clover    cutters    %  %  % 

Water   pumps    %  5  3 

Cream   Separators   1/10  M=  % 

Butter  churns   %  3  ^A 

Milking    macbines    3  5  5 

Bottle   washers   H  %  % 

Vacuum    system    2  3  3 

Refrigeration    %  25  3-5 

Grindstones   %  %  % 

Emery    wheels    ^4-1  % 

Lathes    %  %  % 

Forge    blowers    1/16  %  1/10 

HOUSEHOLD    MACHINES 

Sewing    macbines    1/40  1/30  1/30 

Buffers   and   grinders   1/40  1/30  1/30 

Portable   vacuum    cleaners   1/83  1/46  1/83 

Large  ice  cream   freezers %  -^A  % 

Washing    machines    %  2  %  to  M- 

Centrifugal    dryers    12  1 

Mangles   %  1  % 

Meat  grinders  ^  %  H 

Sausage  stuffers   %  1  % 

Water   pumps    ^1  % 

Meat  grinders  %  %  .        Vi 

Sausage  stufTers   %  1  Vi 

This  table  includes  more  electrically-driven  farm 
machinery  than  is  found  on  the  average  farm.  On  a 
well-equipped  average-sized  dairying,  mixed  farming, 
and  small  stock  raising  farm,  say  of  100  to  150  acres, 
the  following  machinery  will  probably  be  found : 

Bam  Equipment  (heavy  duty)  :  Corn  sheller, 
feed  grinder,  fodder  and  ensilage  cutters,  hay  hoist,, 
hay  press  and  baler,  threshing  machine,  cider  press, 
wood  splitter,  and  sawing  machine,  all  of  which  are 


heavy  duty  machines  required  at  different  times  of 
the  season,  so  that  a  single  motor  large  enough  to  do 
the  heaviest  duty,  mounted  on  a  skid  or  truck,  will 
do  all  the  work  and  keep  the  investment  at  a  mini- 
mum. A  10-horsepower  motor  with  its  overload 
capacity  will  perform  work  equivalent  to  a  15-horse- 
power  gasoline  engine. 

Barn  Equipment  (light  duty) :  Grindstones, 
emery  wheels,  bone  grinders,  etc.  These  are  usually 
located  in  a  repair  shop  and  can  be  di'iven  by  a  small 
motor  connected  to  a  shaft.  Water  pump,  spray- 
ing machine,  fanning  mill,  milking  machines,  and 
groomer  should  have  individual  di'ive. 

Dairy  Building  Equipment:  Milk  cooling  pump, 
cream  separator,  churns,  butter  worker,  and  refrig- 
eration system  can  all  be  driven  from  countershaft 
with  a  motor  of  sufficient  capacity  to  run  any  two 
machines  on  full  load  at  the  same  time,  or  by  indi- 
vidual drive  if  preferred. 

Residence  Equipment:  Meat  gi-inder,  sausage 
stuffer,  ice  cream  freezer,  washing  machine,  and 
mangle  can  be  arranged  for  driving  by  one  motor 
connected  to  countershaft,  the  motor  to  be  large 
enough  to  run  the  largest  machine  fully  loaded.  Vac- 
uum cleaner,  sewing  machine,  buffer  and  grinder,  and 
residence  water  pump  should  have  individual  motors 
either  belted  or  direct  connected. 

On  farms  raising  considerable  poultry,  elec- 
tricity can  be  used  to  good  advantage  for  heating 
brooders  and  incubators.  Often,  too,  the  farmer  finds 
it  of  advantage  to  employ  electric  trucks,  if  he  is  on 
the  line  of  the  local  power  company.  He  can  charge 
these  trucks  himself  by  installing  a  battery-charging 
set  with  switchboard.  An  electric  motor  mounted  on 
skids  or  a  truck  will  do  many  of  the  barnyard  chores 
in  a  small  fraction  of  the  time  it  takes  to  do  them 
by  hand. 

And  so  it  is  all  down  the  line ;  sort  out  the  differ- 
ent kinds  of  work  that  have  to  be  done  on  the  farm 
and  it  will  readily  be  seen  that  these  items  can  be 
disposed  of  by  means  of  relatively  small  motors. 
An  advantage  in  driving  barn  and  field  machinery 
by  electric  motors  is  the  fact  that  the  power  is 
instantly  available.  The  motors  required  are  light 
in  weight  and  can  therefore  be  installed  without 
special  foundations. 


FARM  POWER  REQUIRED 

The  total  amount  of  power  required  for  farm 
operations  is  surprisingly  large.  Unfortunately  there 
are  no  authentic  figures  available  giving  the  total 
number  of  prime  movers  used  in  agricultui'e,  but  the 
following  recently  compiled  table  gives  interesting 
estimates : 

Number  Horsepower 

Horses   -  21,040,000  14,026,000 

Mules  4,123,000  2,748,000 

Steam    engines    200,000  6,000,000 

Gas   tractors 300,000  7,600,000 

Automobiles  2,000,000  30,000,000 

Gas  engines  1,000.000  2,000,000 

Windmills    1,600,000  60,000 

Total 62,334,000 

There  might  be  some  objection  to  including  the 
automobile  in  the  foregoing  classification,  but  it  is 
recognized  as  standard  equipment  on  many  farms  and 
should  be  included  to  make  the  story  complete. 
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A  Common-Sense  Hydro-Electric  Plant 

BY   ROSS   L.    MAHON 

(No  one  wants  to  leave  the  convenience  made  possible  by  electric  power,  even  during  the 
summer  months,  and  for  this  reason  the  summer  resort  manager  must  devise  some  means  of 
establishing  the  home  electrical  in  the  most  out-of-the-way  corner  of  the  woods  or  mountains. 
An  engineer  with  the  Pelton  Water  Wheel  Company  tells  here  of  the  highly  successful  instal- 
lation of  a  hydroelectric  plant  for  the  use  of  the  Feather  River  Inn. The  Editor.) 


The  wide  publicitj^  which  has  been  given,  of 
I  late,  to  the  development  of  some  of  the  country's 
I  larger  and  more  important  water  power  projects,  has 
undoubtedly  impressed  engineers,  as  well  as  the  gen- 
'  eral  public,  with  the  sound,  practical,  common-sense 
,  nature  of  such  undertakings.  There  is  now  no  doubt 
[but  that  the  country,  and  particularly  the  West, 
•  looks  to  these  larger  developments  for  the  solution 
I  of  many  of  its  power  problems. 

At  the  same  time,  the  magnitude  of  these  large 
Iprojects    and    the    immense    investments    involved 
Ishould  not  cause  us  to  forget  or  overlook  the  fact 
[that  there  are  many  thousands  of  horsepower  avail- 
'able  from  small  streams,  the  amount  of  power  devel- 
oped by  a  single  water 
wheel   installation   being 
comparatively  little. 

So,  for  fear  that 
the  small  hydroelectric 
power  plant  with  its 
great  field  of  usefulness, 
be  lost  "in  the  shuffle," 
this  short  article  has 
been  written  for  the  ex- 
press purpose  of  show- 
ing what  can  be  done 
throughout  the  moun- 
tainous regions  of  our 
Western  states,  in  devel- 
oping and  utilizing  small 
and  apparently  inconse- 
quential streams  in  such 
a  way  as  to  result  in  the 
production  of  consider- 
able power.  The  Western 

states  are  referi'ed  to  particularly,  as  it  is  within 
their  boundaries  that  comparatively  high  heads  can 
often  be  obtained  at  least  expense,  and  many  of  the 
mining  and  summer  resort  localities  have  not  yet 
been  reached  by  the  transmission  lines  of  the  large 
hydroelectric  power  companies. 

Demand  for  Power  in  Remote  Places  — 

In  this  region,  just  as  elsewhere  in  the  civilized 
world,  electrical  enei-gy  becomes  a  more  and  more 
important  factor  in  every-day  life.  Small  mountain 
towns  and  settlements  must  have  lights  for  their 
streets  and  dwellings;  mines  must  have  power  for 
their  drills  and  hoists ;  and  summer  resorts  must  be 
able  to  provide  their  patrons  with  dependable  service 
for  lights,  power  and  heat.  In  fact,  the  hotel  guest 
will  even  expect  better  service  than  he  sometimes 
enjoys  at  home,  and  the  hotel  or  summer  resort 
manager  who  does  not  realize  this  fact  is  rare  indeed. 

In  past  years,  when  people  situated  in  this  way 
finally  realized  the  need  for  power,  they  have  made 


A  view  of  the  U'pstream  face  of  the  timber  crib  dam  which  was  constructed 
to  make  a  storage  reservoir  for  use  in  generating  the  power  for  Feather 
River  Inn,   Plumas   county.    California. 


use  of  some  kind  of  fuel  for  its  development.  Wood, 
coal,  and  crude  oil  have  all  been  used  extensively  in 
operating  steam  plants,  and  of  course  the  modern 
gas  engine,  using  some  one  of  the  refined  products 
from  crude  oil,  is  now  a  very  common  and  depend- 
able source  of  power.  But  the  days  of  cheap  fuel 
are  past.  Lumber  prices  have  risen  to  such  an  ex- 
tent that  a  number  of  saw-mills  cannot  now  afford 
to  burn  material  previously  used  under  their  boilers. 
The  country's  coal  supply  becomes  less  each  year, 
and  its  cost  is  increasing;  the  oil  situation  becomes 
more  serious  as  time  passes,  with  a  constantly  dim- 
inishing supply,  increasing  price,  and  actual  scarcity 
occurring  in  states  where  it  is  taken  from  the  gi'ound 

and  refined.  Why,  then, 
is  it  not  logical  to 
look  for  a  source  of 
power  which  requires  no 
fuel,  and  thus  becomes 
cheaper  from  year  to 
year  when  we  compare  it 
with  wood,  coal,  and  oil? 
The  answer  is  water 
power,  which  is  coming 
into  more  general  use  as 
the  public  becomes  edu- 
cated to  its  possibilities, 
and  the  man  living  in  the 
mountains  realizes  that 
the  common  sense  meth- 
od of  producing  light, 
power  and  heat,  even  in 
very  small  amounts,  ac- 
tually lies  at  his  own 
back  door,  in  the  form  of 
a  small,  swiftly  running,  precipitous  mountain 
stream.  A  properly  designed  water  wheel,  with  its 
pipe-line  and  dam  will  transform  the  small  stream 
into  a  power  producer  rivaling  the  gas  or  steam  en- 
gine for  dependability,  and  excelling  them  greatly 
in  efficiency. 

It  is  true  that  our  modern  summer  resorts  and 
hotels,  located  in  the  mountains  of  California,  Ore- 
gon and  Washington,  have  become  an  institution,  as 
they  ai'e  the  summer  playground  for  the  city  dweller 
and  his  family,  all  of  whom  are  accustomed  to  depend 
almost  entirely  on  electrical  energy  for  their  lights, 
power  and  heat. 


DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

12:00  m.  John  late  for  lunch,  mending 
windmill,  out  of  order  on  first 
windy  day  for  month. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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Small  Plant  for  a  Summer  Resort  — 

One  of  the  most  modem  summer  hostelries  in 
California  is  located  near  Blairsden,  Plumas  county, 
California,  on  the  Middle  Fork  of  the  Feather  River. 
Opened  in  the  summer  of  1915,  it  depended  at  that 
time,  for  its  light  and  power,  on  two  gasoline  engine 
driven  electric  generators,  delivei-ing  240-volt  alter- 
nating current  into  the  lines  which  served  the  main 
hotel  building,  as  well  as  the  hotel  grounds  and  a 
large  number  of  chalets  or  smaller  cottages  and  tent 
houses  with  electricity.  In  order  to  keep  this  power 
plant  in  operation  for  about  thi-ee  and  one-half 
months  of  the  summer  during  June,  July,  August 
and  September,  it  was  necessary  to  ship  in,  each 
season,  several  carloads  of  gasoline  and  distillate. 
This  was  delivered  by  freight,  over  the  main  line  of 
the  Western  Pacific  Railroad  to  Blairsden,  in  steel 
drum  containers,  from  which  point  a  mile  and  a  half 
haul  by  team  was  necessary  in  order  to  get  the  fuel 
to  the  power  plant. 

This  plant  was  operated  for  some  five  years 
until,  in  the  summer  of  1919,  an  investigation  was 
made  of  water  power  possibilities.  A  small  stream, 
tributary  to  the  Feather  River  and  flowing  through 
the  hotel  property,  had  previously  been  considered 
only  large  enough  for  supplying  the  domestic  water 
system  of  the  hotel,  and  accurate  weir  measurements 
made  in  September  showed  that  during  this  driest 
period,  the  flow  of  water  in  it  mounted  to  some  38 
cubic  feet  per  minute.  This  stream  received  its 
supply  from  springs  and  the  flow  varied  very  little 
throughout  the  summer  season.  In  addition  to  this, 
1919  was  an  exceptionally  dry  year,  particularly  in 
California. 

A  study  of  the  ground  indicated  that  at  a  dis- 
tance of  a  little  over  three-quarters  of  a  mile  up  the 
stream  from  the  hotel,  there  existed  an  ideal  site  for 
a  small  storage  reservoir,  providing  a  dam  of  suit- 
able size  were  built.  A  pipe-line  or  penstock,  leading 
from  this  dam,  along  the  side-hill  of  the  small  can- 
yon, and  then  down  a  shoulder  of  the  mountain  to 
the  hotel,  would  be  able  to  deliver  pressure  water  at 
the  power  plant  under  a  static  head  of  over  500  ft. 
The  total  connected  load  on  the  existing  gasoline 
engine  driven  plant  was  then  checked  up,  and  it  was 
found  that  a  water  wheel  capable  of  delivering  about 
55  max.  hp.  to  its  electric  generator,  would  be  of 
sufficient  capacity  to  take  care  of  peak  load  condi- 
tions, which  existed  during  the  evenings. 

New  Plant  for  Feather  River  Inn  — 

The  officials  of  the  Feather  River  Inn  then 
reached  a  decision  to  install  the  new  hydroelectric 
equipment,  as  it  was  very  evident  that  by  doing  so 
they  would  be  able  to  make  it  pay  for  itself  within 
three  or  four  years'  time. 

The  entire  development  consisted  of  storage 
reservoir,  dam,  pressure  penstock,  and  the  water 
wheel  driven  generator.  No  new  switchboard  equip- 
ment was  required,  as  the  outfit  already  in  use  with 
the  gasoline  engines  was  available.  The  necessity 
for  water  storage,  however,  was  very  apparent,  as 
the  minimum  flow  of  the  stream,  some  38  cubic  feet 
per  minute,  when  delivered  to  the  water  wheel  under 


about  470  feet  effective  head  at  the  nozzle,  all  pipe 
friction  losses  deducted,  would  develop  only  27  horse- 
power off  the  water  wheel  shaft.  The  characteristic 
load  curve  of  the  power  plant  indicated,  however, 
that  with  practically  no  load  from  11  p.m.  until 
7  a.m.,  and  a  very  light  load  through  the  morning 
and  afternoon,  sufficient  water  could  be  stored  to 
carry  the  heavy  load  through  the  evening.  This 
made  necessary  the  construction  of  a  storage  reser- 
voir which  would  allow  between  25  and  30  cubic  feet 
of  water  per  minute  to  accumulate  during  about  18 
hours  out  of  every  24,  or  a  capacity  of  some  22,000 
cubic  feet,  together  with  a  closed  pressure  pipe  from 
the  dam  down  to  the  power  plant.  It  is  obvious  that 
a  flume  or  ditch,  bringing  the  water  from  the  dam 
to  a  forebay  or  pressure  box  at  the  pipe-line  intake, 
would  not  have  served  the  purpose,  as  it  would  have 
been  impossible  to  obtain  a  storage  capacity  of 
22,000  cubic  feet  elsewhere  than  in  the  bed  of  the 
stream,  at  any  reasonable  cost. 

Storage  Dam  — 

This  is  of  the  usual  timber  crib  rock  fill  type. 
The  bedrock  of  the  stream  bed  was  first  stripped 

clean  and  the  sides  of  the 
small  canyon  blasted  out 
for  the  abutments  of  the 
dam.  Rock  and  earth, 
taken  from  the  stream 
bed  and  from  the  side- 
hills  above  the  abutments 
of  the  dam,  were  used  as 
a  filler,  after  the  timber 
crib  work  had  been  com- 
pleted. 

A  sluice-way  pierces 
the  dam  at  its  lowest 
point,  and  is  closed  at  the 
upper  end  by  means  of  a 
wooden  sluicegate,  with  a 
steel  pipe  or  spindle  op- 
erated by  the  usual  floor  stand,  threaded  bronze  nut, 
and  handwheel,  located  on  a  special  platform  extend- 
ing from  the  upstream  face  of  the  dam. 

The  pipe-line  also  passes  through  the  lower  part 
of  the  dam,  and  has  its  intake  in  a  riveted  steel  taper, 
having  a  special  cast  iron  headgate.  This  headgate 
is,  like  the  sluicegate,  operated  by  means  of  a  hand- 
wheel,  located  on  the  platform  above  it. 

Pressure  Pipe-Line  or  Penstock  —  f 

From  the  dam  a  pressure  pipe-line,  constructed 
entirely  of  riveted  steel,  carries  the  water  down  to 
the  power  plant.  The  length  of  this  penstock,  which 
is  under  pressure  throughout  the  entire  distance,  is 
about  4300  feet,  and  the  difference  in  elevation  be- 
tween the  level  of  the  water  in  the  reservoir,  when 
full,  and  the  nozzle  of  the  water  wheel,  is  522  feet. 

The  intake  taper  section  at  the  upper  end  of  the 
pipe-line  is  15  inches  in  diameter  at  the  large  or 
inlet  end  where  it  connects  to  the  headgate.  To  it  is 
attached  a  vertical  air  inlet  standpipe,  3  inches  in 
diameter  and  rising  to  a  point  slightly  higher  than 
the  top  of  the  dam.  In  case  the  headgate  is  closed, 
this  pipe  provides  a  means  of  admitting  air  to  the 


Timber    crib    dam    showing    location 
of  sluice  gate  and  headgate 
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pipe-line,  thus  preventing  the  formation  of  a  vacuum 
in  it,  with  the  possibility  of  a  collapse  due  to  external 
pressure. 

The  pipe-line  is  buried  about  24  inches  beneath 
the  surface  of  the  ground  wherever  possible,  and  at 
those  points  where  it  crosses  small  depressions,  earth 
embankments,  with  stone  or  timber  retaining  walls, 
nave  been  built. 

Down  near  the  power  house  a  special  flanged, 
cast  iron  tee  has  been  introduced,  to  which  is  con- 
nected a  special  4-ineh  diameter  flanged  gatevalve. 
This  serves  as  a  cross  connection  between  the  high 
pressure  pipe-line  of  the  hydroelectric  plant  and  the 
domestic  water  supply  system  of  the  Inn,  thus  ad- 
mitting the  high  pressure  water  into  the  lines  in 
case  of  fire.  The  4-inch  gatevalve  has  a  bronze  disc 
and  seat,  in  order  to  eliminate  all  possible  chance  of 
sticking  or  binding,  under  emergency  conditions. 

Power  House  — 

At  the  lower  end  of  the  pipe-line,  and  •\\'ithin 
80  yards  of  the  Inn  itself,  is  the  new  power  house, 
built  to  take  care  of  the  new  hydroelectric  unit,  as 
well  as  the  gas  engine  driven  generator,  which  was 
retained  for  standby  purposes.  The  building  is  about 
20  feet  wide  by  30  feet  long,  and  of  frame  construc- 
tion, being  well  lighted  by  means  of  several  large 
casement  windows.  The  general  design  is  artistic 
and  quite  in  keeping  with  the  appearance  of  the 
other  buildings  which  are  grouped  about  the  main 
building,  or  Inn  proper.  Heavy  concrete  foundations 
have  been  provided  for  both  of  the  power  units,  and 
the  entire  interior  of  the  power  house  has  been  care- 
fully sealed  and  varnished.  The  tailrace  for  the 
Avater  wheel  unit  has  been  excavated  beneath  the 
floor  of  the  power  house,  and  it  carries  the  discharge 
water  from  the  wheel  out  under  the  lawn  into  a  large 
concrete  lined  swimming  pool. 

Hydroelectric  Unit  — 

The  pipe-line,  coming  into  the  power  house 
beneath  the  floor  line,  is  connected  by  means  of  a  45- 
degree  elbow  to  the  main  inlet  gatevalve  of  the  water 
wheel  unit.  This  is  a  specially  designed  impulse 
wheel,  built  by  the  Pelton  Water  Wheel  Company  for 
this  installation,  and  direct-connected  by  means  of  a 
flexible  coupling  to  an  alternating  current  generator 
furnished  by  the  General  Electric  Company. 

This  wheel  is  capable  of  developing  55  maximum 
horsepower  at  1200  revolutions  per  minute,  and  the 
generator  is  rated  at  371/2  kva.,  80%  p.  f.,  240  volts, 
3-phase,  60-cycle,  and  is  equipped  mth  a  direct- 
connected  exciter.  The  general  construction  of  the 
complete  unit  is  very  well  shown  in  one  of  the  pho- 
tographs. 

The  wheel  itself,  or  runner,  has  detachable, 
phosphor  bronze  buckets,  to  which  the  water  is  de- 
livered through  a  single,  hand  operated  needle  nozzle. 
Knowing  the  normal  load  requirements  for  the  plant 
over  a  24-hour  period,  the  operator  can,  from  time 
to  time,  adjust  the  nozzle,  by  means  of  a  hand-wheel, 
in  such  a  way  as  to  discharge  upon  the  wheel,  exactly 
as  much  water  as  is  necessary.  This  allows  the 
water,  which  is  saved  by  these  nozzle  adjustments, 


to  accumulate  in  the  storage  reservoir  at  the  intake 
of  the  pipe-line,  thus  making  it  available  for  use 
during  periods  of  heavy  load. 

All  bearings  are  of  the  ring-oiling  type  and  an 
automatic  governor  has  been  provided  by  the  water 
wheel  builder,  for  the  purpose  of  enabling  the  unit 


Shop    view    of    the    direct-connected    Pelton    water    wheel    and    the 
generator  unit 

to  maintain  constant  speed  and  voltage,  under  fluc- 
tuating loads.  This  governor  is  of  a  special  type, 
operated  by  pressure  oil,  and  a  flywheel  mounted 
upon  the  water  wheel  shaft,  assists  and  stabilizes  its 
action.  The  governor  operates  a  deflector  within  the 
wheel  housing,  which  in  case  of  a  sudden  reduction 
in  load,  cuts  into  the  jet  between  the  nozzle  and  the 
buckets  of  the  wheel  and  deflects  as  much  of  it  as 
necessary,  into  the  tailrace. 

All  of  the  water  wheel  equipment,  with  the  gov- 
ernor and  the  generator,  were  assembled  upon  a  rigid 
cast  iron  bedplate  in  the  works  of  the  water  wheel 
builder,  before  being  shipped  up  to  the  power  plant. 


A  DEMONSTRATION  KITCHEN 
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A  steady  sale  of  electric  ranges  is  the  recompense  of  the  Electrical  Supply 
Company.  Wenatchee,  Washington,  for  maintaining  this  perfectly  equipped 
electrical    kitchen    which    is    often    the    scene    of    cooking    demonstrations. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

1:30  p.m.  Iron  last  week's  wash, 
walking  8  ft.  with  each 
iron. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 


^tmr" 


482 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  10 


Electromagnetic  Calculation 


BY   H.    H.    BLISS 


(The  electric  door-bell  you  use  every  day  is  an  application  of  a  common  type  of  electromagnet. 
The  following  article,  the  ninth  of  a  series,  continues  the  discussion  of  the  principles  of  elec- 
tromagnetism  introduced  in  the  previous  article.  The  author  is  on  the  staff  of  the  Riverside 
Junior  College,   Riverside,   California. — The  Editor.) 


Shapes  of  Magnets. — Electromagnets  in  the 
form  of  bars  are  seldom  used,  a  much  more  common 
type  being  shaped  somewhat  like  a  horseshoe  and 
presenting  two  pole  faces  to  the  "armature."  This 
last  is  a  piece  of  iron  attracted  to  the  magnet  by  the 
magnetic  flux  (Fig.  A).  The  word  "armature"  is 
also  given  to  the  mass  of  iron  supporting  the  copper 
inductors  close  to  the  poles  of  a  generator  or  motor. 

The  winding  in  Fig.  A  is  put  upon  the  poles  in 
such  a  way  that  one  free  end  is  N  and  the  other  S ; 
the  flux  produced  by  the  current  in  the  coils  runs 
through  one  pole  piece,  then  the  "yoke"  connecting 
the  poles,  then  the  other  pole,  crosses  one  "air  gap," 
runs  through  the  armature,  and  finally  crosses  the 
other  air  gap  to  the  first  pole. 


Fig.  A.  Diagram  showing  a  horseshoe  shaped  magnet  and  its  armature. 
The  winding  is  put  upon  the  poles  in  such  a  way  that  one  free  end  is 
N  and  the  other  S. 

In  Fig.  B  is  shown  a  typical  application  of  the 
electromagnet  of  horseshoe  shape,  the  electric  door- 
bell. Current  entering  at  binding  post  A  energizes 
the  magnet  and  passes  through  the  clapper  arm  B  to 
point  C  and  so  to  the  binding  post  D.  The  armature 
is  drawn  toward  the  magnet  and  the  clapper  strikes 
the  gong,  while  contact  at  C  is  opened,  thus  stopping 
the  current.  A  spring  throws  the  clapper  back  to 
its  first  position  and  the  operation  begins  again. 

Ampere-turns  and  Permeability. — When  a  coil 
carrying  current  is  filled  with  an  iron  core  the  flux 
is  always  very  much  greater  than  with  a  core  of 
wood  or  brass  or  air.  This  effect  is  said  to  be  due 
to  the  multiplying  power  or  "permeability"  of  the 
iron.  A  doughnut-shaped  coil,,  with  sufficient  ampere- 
turns  to  .give  200  lines  of  force  without  iron,  may 
produce  200,000  lines  if  the  annular  space  is  filled 
with  wrought  iron.  Here  the  permeability  is  1000, 
since  it  carries  1000  times  as  much  flux  as  would  be 
present  otherwise. 

The  permeability  is  diffei'ent  for  each  grade  of 
ii'on  or  steel,  and  it  varies  also  with  the  flux  present 
in  any  given  sample.  Cast  steel,  for  instance,  has  a 
permeability  of  about  1100  with  a  "flux  density" 
(number  of  lines  per  sq.   in.   of  cross   section)    of 


50,000,  but  its  permeability  is  only  300  when  the  flux 
density  is  100,000  lines  per  sq.  in. 

While  the  flux  for  a  ring-shaped  coil  with  a  core 
of  air  (or  of  anything  else  except  iron  or  steel)  is 
given  by  the  formula: 

Flux  =  area  X  3.2  ><  ampere-turns/length, 
when  there  is  an  iron  core  the  formula  becomes : 

Flux  =  area  X  3.2  X  permeability  X  ampere- 
turns/length. 

If  we  divide  both  sides  of  the  equation  by  the 
cross-section  area,  we  have  on  the  left  side  flux/area, 
which  is  the  same  as  the  flux  density,  and  we  have 
the  formula  in  another  form : 

Flux  density  =  3.2  X  permeability  X  ampere- 
turns  per  inch  (since  ampere-turns/length  is  the 
same  as  ampere-turns  per  inch  of  length). 

Finally,  we  divide  the  3.2  X  permeability  into 
the  other  side  of  the  equation,  obtaining: 

Flux  density  -^  (3.2  X  permeability)  ^  ampere- 
turns  per  inch. 

Examples. — How  many  ampere-turns  are  neces- 
sary to  drive  150,000  lines  for  one  inch  through  a 
piece  of  cast  iron  3  sq.  in.  in  cross  section,  the 
permeability  being  110?  What  if  the  metal  is  re- 
placed with  wrought  iron  whose  permeability  = 
1700?  Flux  density  =  150,000/3  =  50,000  lines  per 
sq.  in.;  50,000/(3.2  X  HO)  =  142  ampere-turns  per 
inch  for  cast  iron;  50,000/(3.2  X  1700)  =  9.2  for 
wrought  iron. 

If  a  cast  iron  electromagnet  of  horseshoe  shape 
(Fig.  A)   has  a  flux  of  150,000,  cross-section  of  3 
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Fig.  B.     Diagram  showing  the  application  of  the  horseshoe  shaped  magnet 
in   the   operation   of   the    electric   bell. 

sq.  in.,  and  a  total  magnetic  length  of  20  in.,  and  if 
its  wrought  iron  ai'mature  (in  which  the  lines  run 
for  7  in.)  has  a  cross  section  of  2  sq.  in.  and  a  per- 
meability of  1470,  how  many  ampere-turns  are  re- 
quired, on  the  assumption  that  the  aiTnature  is  in 
such  close  contact  with  the  pole-tips  that  there  are 
no  "air  gaps"  ?  To  drive  the  flux  20  in.  through  the 
cast  iron  takes  20  X  142  ^  2840  ampere-turns;  for 
1  in.  in  the  wrought  iron  it  takes  75,000/(3.2  >' 
1470)  =  16,  and  for  7  in.  7  X  16  =  112.  Total  = 
1470  +  112  =  1582  ampere-turns. 

How   many   additional   ampere-turns   would  be 
needed  if  the  armature  were  Mrin.  from  the  pole 
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faces?  The  permeability  of  air  (as  of  practically 
all  materials  except  iron  and  steel)  being  one,  and 
the  flux  density  being  the  same  as  in  the  pole  faces, 
we  have  50,000/3.2  =  15,600  ampere-turns  per  in. 
Total  length  of  air  gaps  ^  .25  in.,  hence  they  require 
.25  X  15,600  =  3900  ampere-turns.  The  total  then 
would  be  3900  +  1582  =  5,482  ampere-turns. 

It  is  found  in  practice  that  in  such  cases  as  this 
many  lines  of  force  escape  from  the  N  pole  of  the 
magnet  and  get  to  the  S  pole  through  the  air  instead 
of  going  to  the  armature.  They  are  then,  of  course, 
useless  as  far  as  pulling  on  the  armature  is  con- 
cerned. This  often  makes  it  necessary  to  figure  on 
from  1.2  to  1.5  times  as  much  flux  in  the  poles  and 
yoke  as  in  the  air  gaps  and  armature. 

Table  of  Ampere-Turns. — Foi'  purposes  of  com- 
puting ampere-turns,  etc.,  one  must  take  into  consid- 
eration the  permeability  of  irons  and  steels  under 
various  conditions  of  flux  density.  The  table  below 
gives  the  data  in  the  most  convenient  form,  namely, 
the  ampere-turns  per  inch  of  magnetic  length  for 
different  flux  densities.  It  was  worked  up  by  the 
use  of  the  "ampere-turn  formula"  from  the  results 
of  experiments  on  permeability.  For  instance,  the 
permeability  of  sheet  steel  at  100,000  lines  per  sq.  in. 
was  shown  by  test  to  be  390 ;  ampere-turns  per  inch 
=  density/ (3.2  X  permeabihty)  =  100,000/(3.2  X 
390)  =  80. 


AMPERE-TURNS 

PER    INCH 

Flux 
Density 

Air 

Cast 
Iron 

Wrought 
Iron 

Cast 
Steel 

Sheet 
Steel 

30000 
40000 

9400 
12500 

40 
80 

50000 
60000 
70000 

15600 
18800 
20900 

140 

9 
10     ■ 
13 

14 
16 
20 

6 

7 

'      10 

80000 

90000 

100000 

26000 
28100 
31200 

18 
30 

70 

28 

43 

103 

16 
32 
80 

110000 
120000 

34400 
37500 

177 
360 

Pull  of  a  Magnet. — It  is  found  that  the  pull  of 
one  pole  of  a  magnet  upon  the  armature  may  be 
accurately  expressed  by  the  following  formula: 

Pull  X  72,000,000  =  area  X  density  X  density, 
where  the  pull  is  in  pounds,  the  "area"  being  the 
area  of  the  pole  face  in  sq.  in.,  and  the  density  being 
the  flux  per  sq.  in. 

For  example,  find  the  total  pull  upon  the  arma- 
ture of  a  horseshoe  magnet  with  a  flux  of  26,500 
lines,  the  poles  being  circular  and  %,  in.  in  diameter. 
Here  the  area  =  .785  X  -75  X  -75  =  .442  sq.  in. ; 
density  =  26,500/.442  ==  60,000.  Then  the  pull  = 
.442  X  60,000  X  60,000/72,000,000  =  22.1  lbs.  for 
one  pole  or  44.2  lbs.  for  both. 

Answers   to   First   Magnet   Problems 

87.  Resistance  of  each  coil  =  210  ohms.  Current  = 
130/420  =  .31  ampere;  .31  X  700  =  217  ampere-turns. 

88.  Ampere-turns  per  coil  =  350  X  80/210  =  183.3. 
Total  =  267  ampere-turns.  Lifting  force  will  be  only  a  trifle 
over  55  lbs.,  since  the  magnet  was  saturated  with  the  smaller 
number  of  ampere-turns. 

89.  In  Problem  87,  power  =  40.3  watts  =  .0403  kw-hr. 
per  hour,  or  3412  X  .0403  =  137.6  B.t.ii.  per  hr.  In  Problem 
88,  power  =  61  watts,  giving  208  B.t.u.  per  hr. 

90.  Periphery  =  3.14  X  5.5  =  17.3  in.  Area  —  7.8  X 
17.3  =  135  sq.  in.,  allowng  67.5  watts  at  .5  watt  per  sq.  m. 


91.  Amperes  X  amperes  X  ohms  =:  67.5;  amperes  X 
amperes  =  67.5/30  =  2.25;  amperes  =  sq.  root  of  2.25  —  1.5. 
Then  volts  =  1.5  X  30  =  45. 

92.  We  must  have  2.5  X  600  =  1500  ampere-turns  to 
get  the  required  flux.  Then  with  820  turns  the  current  must 
be  1500/820  =  1.83  amperes.     1.83  X  14  =;  25.6  volts. 

93.  120/3  =  40  ohms,  resistance  of  coil.  40/.2  =  200 
turns  of  wire.  3  X  200  =3  600  ampere-turns.  120  X  3  = 
360  watts  =  .36  kw.     .36  X  3412  =  1228  B.t.u. 

94.  Heating  800  cu.  ft.  1°  takes  .02  X  800  =  16  B.t.u.; 
for  15°  it  takes  15  X  16  =  240  B.t.u.  In  1  hr.  the  heat  devel- 
oped =  240  X  60  =  14,400  B.t.u.,  corresponding  to  14,400/ 
3412  =  4.22  kw-hr.  per  hr.     The  power  is  then  4.22  kw. 

95.  Cylindrical  surface  =  160/.8  =  200  sq.  in.  Periph- 
ery =  200/7.4  =  27  in.     Diameter  =  27/3.14  =  8.6  in. 

96.  Area  =  .75  X  .75  X  .7854  =  .442  sq.  in.  Ampere- 
turns  =  67  X  12/(3.2  X  .442)  =  568;  current  =  568/150  = 
3.8  amperes. 

97.  Flux  =  3.2  X  13  X  620  X  10/30  =  8,600  .lines. 
Wood  and  brass  would  not  change  the  flux  at  all;  vidth  an 
iron  core  there  would  be  many  times  as  many  lines  as  with 
an  air  core. 

Second  Set  of  Magnet  Problems 

98.  From  the  table  of  "Ampere-turns  per  inch"  deter- 
mine the  permeability  of  cast  iron  at  density  :=  40,000;  of  the 
other  three  metals  at  density  =:  70,000. 

99.  "Interpolate"  in  the  table  to  flnd  the  ampere-turns 
per  inch  for  cast  iron  at  density  =  35,000,  for  cast  steel  at 
density  =  88,000,  for  sheet  steel  at  density  =  92,000. 

100.  Find  ampere-turns  necessary  for  a  horseshoe  elec- 
tromagnet of  sheet  steel  with  a  cast  steel  armature  .025  in. 
away  from  the  pole  ends.  The  flux  across  the  air  gaps  must 
be  45,000  lines;  the  cross  section  of  the  ai-mature  is  .5  sq.  in. 
and  its  length  is  3  in.;  flux  travels  8  in.  in  the  magnet,  which 
has  a  cross  section  of  .7  sq.  in.  There  is  so  much  leakage 
that  it  is  necessary  to  provide  for  1.55  times  as  many  lines 
in  the  magnet  as  across  the  air  gaps;  in  other  words,  the 
"leakage  coefficient"  is  1.55. 

101.  How  strong  is  the  attraction  between  a  straight 
bar  electromagnet  and  its  armature  with  a  flux  of  78,500 
lines,  the  diameter  of  the  magnet  being  1.4  in.  ? 

102.  What  is  the  pull  of  this  magnet,  with  the  same 
total  flux,  if  the  edge  is  beveled  off  so  that  the  diameter  of 
the  pole  face  becomes  1.1  in.  ? 

103.  A  magnet  has  two  vwought  iron  pole  pieces  each 
10  in.  long  and  2  in.  in  diameter,  connected  by  a  cast  iron 
yoke  6  in.  long  and  7.14  sq.  in.  in  cross  section.  The  arma- 
ture, of  wrought  iron,  1  in.  X  3  in.,  is  .015  in.  from  the  pole 
tips,  and  the  flux  is  250,000.  Find  total  ampere-turns  if 
there  is  no  leakage. 

104.  Work  Problem  103  assuming  leakage  coefficient  = 
1.14. 

105.  A  horseshoe  magnet  with  cross  section  .75  X  .9  in. 
must  lift  a  total  of  30  lbs.  Find  density  and  total  flux  re- 
quired. 

106.  The  armature  of  the  above  magnet  is  of  cast 
steel,  .27  sq.  in.  in  cross  section  and  4  in.  long  (between 
centers  of  poles).  Each  air  gap  is  .01  in.  long.  What  ampere- 
turns  are  required  for  the  gaps  and  armature? 

107.  This  magnet  itself  is  of  cast  iron,  and  the  mag- 
netic length  is  13  in.  What  is  the  "leakage  coefficient"  if  it 
is  necessary  to  send  10  amperes  through  the  273  turns  of  the 
winding  to  get  the  pull  of  30  lbs.  ? 

108.  A  magnetic  circuit  consists  of  7  in.  of  cast  iron  of 
cross  section  2.10  X  2.38  in.;  6  in.  of  sheet  steel  1.25  X  1.60  in,; 
15  in.  of  cast  steel  1.47  X  1.70  in.;  and  one  air  gap  1.47  X  1.70 
in.  which  is  .03  in.  long.  What  total  flux  is  set  up  by  2.5 
amperes  in  884  turns  of  wire,  if  there  is  no  leakage?  (Solve 
by  "trial  and  error" — guess  at  the  answer  and  compute  the 
necessary  ampere-tums.) 
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1 :45  p.m.    John   Jr.    gives   up    fi-shing 
to  saw  wood. 
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Pamphlets  and  Clippings  in  a  Business  Library 


BY   VIRGINIA    FAIRFAX 


(Business  facts  come  into  an  office  from  innumerable  miscellaneous  sources,  and  unless  prop- 
erly handled,  are  lost  to  the  organization.  Some  channels  through  which  useful  material  may 
be  obtained  are  here  taken  up  in  part  two  of  the  third  article  of  a  series  by  the  librarian  for 
the  Carnation  Milk  Products  Company,  Chicago.  Permission  to  reprint  must  be  secured  from 
Journal  of  Electricity. — The  Editor.) 


SOURCES  FROM  WHICH  MATERIAL 
IS  SECURED— II. 

Miscellaneous  Sources 
The  Pan-American  Union,  Washington,  D.  C,  is 
a  valuable  source  for  information  pertaining  to  Mex- 
ico, Central  and  South  America.  Besides  its  monthly- 
magazine  it  publishes  bulletins  and  maps  which  in- 
clude information  necessary  in  trading  and  traveling 
in  these  countries.  The  Union  has  also  published  a 
helpful  "Reference  List  of  Commerce,  Exporting  and 
Importing,"  giving  a  bibliogi'aphy  of  books,  pam- 
phlets, magazine  articles,  and  commercial  magazines 
of  South  American  countries. 

The  Philadelphia  Commercial  Museum,  Philadel- 
phia, Pa.,  is  a  great  trade  promoting  agency.  Its 
foreign  trade  information  service  ranks  only  second 
to  that  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. 

The  American  Express  Company,  65  Broadway, 
New  York  City,  issues  in  bulletin  form,  information 
that  is  worth  while  and  is  another  source  for  busi- 
ness facts. 

The  Federal  Trade  Information  Service,  business 
office,  175  Fifth  Avenue,  New  Yoi-k  City,  publishes 
a  daily  bulletin  and  states  that  "The  purpose  of  this 
service  is  to  make  available  immediately,  with  inter- 
pretative matter,  the  important  information  of  the 
Federal  Government  affecting  various  departments 
of  corporations ;  banks  and  their  clients ;  commercial 
organizations  and  their  members."  It  is  also  an  ex- 
cellent source  for  noting  government  information 
which  is  issued  in  pamphlet  form,  notices  of  which 
usually  appear  in  this  service  more  promptly  than 
elsewhere. 

Standard  Statistics  Company,  47  West  Street, 
New  York  City,  issues  a  daily  service  similar  to  the 
Federal  Trade  Information  Service  but  broader  in 
scope.  Its  service  is  not  confined  to  the  Federal 
Government  but  aims  to  cover  all  basic  information 
affecting  trade  and  industry. 

The  Investors'  Book  of  Booklets,  published 
monthly  by  Rudolph  Guenther-Russell  Law,  Inc.,  25 
Broad  Street,  New  York  City,  $2.00  per  year,  in- 
cludes a  list  of  booklets  and  circulars  issued  from 
time  to  time  by  the  leading  financial  houses  of  the 
country,  setting  forth  the  conditions  and  prospects 
of  investments  in  individual  companies,  industrials, 
railroads  and  public  utilities.  As  the  status  of  such 
literature  is  constantly  changing,  the  value  of  the 
Investors'  Book  of  Booklets  depends  entirely  upon 
its  being  promptly  used. 

The  Publishers'  Weekly,  published  by  R.  R. 
Bowker  Company,  62  West  45th  Street,  New  York 


City,  in  its  weekly  record  of  new  publications  lists  in 
small  type  at  the  bottom  of  each  page  the  authors 
and  titles  of  new  pamphlets  on  a  variety  of  subjects 
with  the  address  of  the  publisher  and  the  price. 

The  Corpoi-ation  Journal,  published  monthly 
except  in  July  and  August  by  the  Corporation  Trust 
Company,  37  Wall  Street,  New  York  City,  "furnishes 
corporation  attorneys  and  others  interested,  a  brief 
account  of  current  happenings,  of  recent  court  decis- 
ions, new  laws,  etc."  The  company  also  publishes 
other  pamphlets  relative  to  corporation  laws  in  vari- 
ous states  which,  in  addition  to  the  Journal,  are  sent 
without  charge. 

The  Public  Affairs  Information  Service,  pub- 
lished by  The  H.  W.  Wilson  Company,  958  University 
Avenue,  New  York  City,  is  a  valuable  subject  index 
to  "all  kinds  of  publications — books,  pamphlets,  gov- 
ernment documents,  proceedings  of  associations  and 
even  unpublished  manuscript,  as  well  as  many  peri- 
odical articles."  It  may  be  subscribed  for  as  a 
weekly  or  bi-monthly  cumulative  service  according 
to  the  needs  of  the  business  organization. 

The  Industrial  Arts  Index  and  the  Agricultural 

Index,  which  are  issued  monthly  by  The  H.  W.  Wil- 
son Company,  not  only  index  under  subjects  articles 
to  be  found  in  a  large  number  of  periodicals,  but 
they  also  subject  index  the  pamphlet  publications 
and  reports  issued  by  various  departments  of  the 
Federal  and  State  Governments  and  by  individual 
organizations. 

The  Statesman's  Year  Book,  published  annually 
by  Macmillan  &  Company,  London,  but  to  be  had 
from  any  large  book  store  in  this  country,  in  addition 
to  giving  statistics  and  information  of  varied  char- 
acter on  all  countries  and  colonies  of  the  world, 
appends  at  the  end  of  each  section  a  bibliography  of 
official  and  non-official  books  and  pamphlets  on  each 
country.  It  is  an  excellent  source  for  obtaining  the 
names  and  addresses  of  official  publications  of  for- 
eign countries. 

The  Argentine  Year  Book,  the  Japan  Year  Book, 

the  year  books  of  all  foreign  countries,  are  also 
sources  for  pamphlet  material,  particularly  for  refer- 
ences to  government  publications  of  the  respective 
countries. 

Personal  Notes  and  Correspondence 

A  source  of  information  often  neglected  by  busi- 
ness houses  is  that  within  the  organization  itself, 
and  is  to  be  found  especially  in  its  correspondence 
and  reports.  A  great  deal  of  valuable  information  is 
gathered  together  in  field  work  and  in  special  inves- 
tigations made  by  the  members  of  the  branches  and 
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departments  of  an  organization,  which  remains, 
more  or  less,  in  the  personal  notes  of  the  men  mak- 
ing the  investigations.  Some  of  these  data  may  be 
gleaned  from  their  letters  and  reports,  copies  of 
which  should  be  made  for  the  information  files,  but 
it  is  a  better  plan  to  have  the  business  organization 
require  these  experts  to  outline  briefly  for  the  infor- 
mation files  the  results  of  their  studies  and  investi- 
gations. By  this  means  a  wealth  of  information  will 
be  gathered  for  the  permanent  use  of  the  whole 
organization  that  otherwise  would  be  lost  if  these 
employes  left  the  organization  for  other  positions. 

Selection  of  Material 

It  is  impossible  in  one  or  two  short  articles  to 
list  the  many  sources  for  information  in  pamphlet 
form,  or  that  to  be  found  on  specific  subjects.  With 
these  general  sources,  as  given  above,  a  librarian  in 
a  business  library  begins  the  organization  of  data  or 
reference  files  and  from  these,  new  sources  of  infor- 
mation are  constantly  being  suggested.  It  is  not 
intended  to  recommend  that  all  business  organiza- 
tions proposing  to  organize  such  files  should  sub- 
scribe for  or  purchase  all  of  these  aids  to  the  ac- 
cumulation of  business  facts.  Where  it  is  not  prac- 
tical to  purchase  these  helps  the  business  librarian 
should  make  it  one  of  his  duties  to  visit  regularly 
the  public  library  in  his  city  and  read  and  check 
the  suggested  sources,  if    available,  for    the  facts 
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desired,  and  to  anticipate  the  needs  of  the  business 
organization  and  obtain  for  the  files  the  facts  that 
later  will  be  required. 

In  selecting  material  the  important  requisite, 
next  to  knowing  sources,  is  discriminating  judgment. 
The  purpose  is  never  to  gather  a  quantity  of  facts. 
Space  is  too  valuable  in  business  offices  to  fill  it  with 
printed  material  that  holds  no  interest  for  the  busi- 
ness house,  no  matter  how  valuable  it  may  be  to  some 
other  house. 

In  order  that  the  business  librarian  may  be  kept 
in  touch  with  the  interests  and  needs  of  the  business 
house,  the  management  should  cooperate  and  keep 
the  librarian  informed  of  their  needs  and  new  inter- 
ests as  they  develop.  When  the  administration  of 
these  reference  files  is  in  the  hands  of  one  person 
he  becomes  familiar  with  the  requests  and  reference 
questions  made  to  him  and  learns  what  to  select  as 
of  value  and  what  may  be  discarded.  His  newspaper 
and  periodical  reading  will  keep  him  informed  as  to 
current  events  and  assist  him  in  choosing  live  sub- 
jects, and  day  by  day  as  new  pamphlets  and  clip- 
pings are  added  to  the  file,  old  ones  that  are  super- 
seded by  later  information  may  be  discarded.  It  is  a 
wise  plan,  however,  to  take  stock  once  a  year  and 
clear  the  files  of  out-of-date  material  and  prevent 
them  from  becoming  historical  instead  of  full  of  live 
and  current  material. 


ELECTRIC  IRRIGATION  IN  TH  E  INTER-MOUNTAIN  DISTRICT 


of  the  electric  power  irrigation  plant.  The  plants  include 
those  designed  for  pumping  from  sloughs,  canals,  rivers,  dug 
and  drilled  wells,  and  embrace  horizontal  and  vertical  cen- 
trifugal as  well  as  plunger  pumps.  Neither  are  the  installa- 
tions restricted  as  to  size.  Those  already  contracted  for  this 
year  range  from  1000  hp.  to  5  hp. 
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Typical    farm   being   irrigated    electrically 

That  the  many  advantages  of  electric  irrigation  are  steadily 
making  themselves  better  recognized  by  the  irrigator,  is  indi- 
cated by  the  fact  that  prospective  new  users  of  electric  irriga- 
tion service  for  the  coming  season  in  the  territory  served  by 
the  Utah  Power  &  Light  Company  are  fast  getting  their 
plants  installed  and  in  shape  for  operation.  The  installations 
going  in  give  a  striking  illustration  of  the  extreme  flexibility 


Electrically  operated  pumping  in-  Installation  dra^ving   GOO  gallons 

stallation    on    a    Utah    ranch.  Per  minute  from  v«ll  42  ft.  deep 
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1  -50  p.m.  All  hands  turn  in  and  man- 
age to  shear  52  sheep  by 
dinner  time. 
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(The  cost  of  being  in  the  dark,  the  progress  of  the  electrical  idea  in  India  and  the  piloting 
of  vessels  by  radio  are  among  the  subjects  treated  on  this  page.  The  wealth  of  Sacramento, 
the  traffic  cop's  farewell  and  the  latest  dream  of  Colorado  Springs  are  also  discussed  in 
brief.— The  Editor.) 


The  West  need  not  fear  a  cider  shortage  since 
Washington  produces  20  per  cent  of  the  country's 
apples.  The  Wenatchee  and  Yakima  valleys  are 
known  to  ship  more  than  16,000  cars  of  apples  in 
a  year. 

^  ^  ^ 

The  electrical  idea  is  creeping  into  the  minds  of 
India's  higher  caste,  according  to  a  recent  report  that 
the  only  living  Buddha  has  ordered  two  Delco  farm 
lighting  sets  in  order  that  the  royal  palace  may  be 
all  lit  up. 

^  ^  ^ 

Considering  her  size,  Sacramento  is  the  richest 
city  in  the  United  States  in  that  she  leads  in  bank 
deposits.  With  a  population  of  66,000,  the  deposits 
in  the  several  banks  amount  to  $66,000,000,  which 
exceed  that  in  the  treasury  of  many  cities  twice  her 

size. 

*  *       * 

Pool'  illumination  is  surprisingly  expensive,  ac- 
cording to  the  figures  of  an  insurance  expert,  who 
states  that  $300,000,000  is  the  annual  loss  in  the 
country  due  to  poor  lighting.  And  further,  this 
amount  exceeds  the  total  annual  cost  of  illumination 
at  this  time. 

^  ^  ^ 

To  treble  one's  size  is  no  easy  matter,  but  the 
electrical  industry  must  do  as  much  if  the  nation's 
available  water  power  is  to  be  developed.  Govern- 
ment figures  infer  that  it  will  cost  between  $6,000,- 
000,000  and  $10,000,000,000  to  develop  the  potential 
water  supply  of  the  United  States,  and  this  means 
a  trebling  of  the  industry's  capitalization. 

*  *       * 

The  West  needs  engineers  more  than  any  other 
section  of  the  country  and  so  the  West  is  producing 
them.  The  University  of  California  students  stood 
first  in  a  psychological  test  given  10,000  engineering 
freshmen  in  fifty  American  colleges  and  universities. 
The  examinations  given  included  a  test  on  general 
intelligence  and  five  tests  on  high  school  subjects, 
.including  physics,  chemistry,  mathematics  and  man- 
ual training. 

*      *      * 

Fogs  will  no  longer  be  a  factor  in  the  delay  of 
ships,  according  to  a  report  which  comes  from  Fort 
Lafayette,  where  a  vessel  was  piloted  into  port  by 
means  of  a  magnetized  pilot  cable.  With  the  win- 
dows of  the  pilot-house  covered  by  heavy  canvas,  the 
commander  picked  up  the  cable  and  guided  the  ship 
by  "listening  in"  and  steering  to  port  or  starboard 
as  the  volume  of  sound  indicated  his  position.  The 
cost  of  equipping  a  vessel  with  receiving  apparatus 


for  this  purpose  is  estimated  at  $1,200,  while  delay 

because  of  fog  may  cost  an  ocean  liner  as  much  as 

$500  an  hour. 

*       *       * 

Speaking  of  Thanksgiving,  we  might  even  be 
thankful  for  the  automobile  tire,  even  if  it  does  go 
flat  once  in  a  while.  In  Germany  the  price  of  rubber 
tires  still  puts  them  beyond  the  means  of  most  local 
motorists,  so  the  iron  rim  still  is  very  much  in  vogue. 
Some  of  the  more  prosperous  citizens  use  a  thin  coat- 
ing of  rubber  about  the  rims  of  their  machines,  but 
few  even  indulge  in  this  luxury. 


Speaking  of  Western  dreams,  Colorado  Springs 

announces  a  big  one  which  will  put  her  among  the 

most  electrical  of  electrical  cities.     It  is  estimated 

that  by  an  additional  expenditure  of  approximately 

$650,000  the  city  of  Colorado  Springs  can,  by  use  of 

its  present  water  supply  reinforced  by  diversion  from 

a  certain  creek  through    existing    and    new  power 

houses,  generate  15,115,400  kw-hr.  per  year.     And 

then,  in  case  this  will  not  meet  the  demands,  it  is 

estimated    that    by    an    additional    expenditure    of 

$1,125,000  an  additional  8,095,400  kw-hr.  annually 

can  be  obtained. 

*       *       * 

We've  said  farewell  to  the  "steno,"  the  horse  and 
even  to  the  cow,  but  now  Los  Angeles  is  saying  fare- 
well to  our  old  friend,  "the  traffic  cop."  Electrically 
controlled  semaphores,  operated  from  a  central  sta- 
tion, are  being  used  to  cope  with  the  traffic  situation 
on  Broadway.  To  switch  the  trafl[ic  from  north  and 
south  to  east  and  west  the  signals  first  emit  a  warn- 
ing ring,  the  red  light  goes  out  and  the  green  light 
shows,  and  semaphore  arms  bearing  the  word  "Stop" 
fold  away  to  give  place  to  arms  that  say  "Go."  The 
signals  work  independently  of  each  other,  or  work 
from  a  central  control,  according  to  the  convenience 
of  the  police. 

^  ^  ^ 

Centralized  regulation  of  the  production  and  dis- 
tribution of  electric  power  and  light  is  the  aim  of 
the  free  city  of  Danzig,  in  fostering  a  project  which 
provides  for  the  creation  of  a  board  of  electricity 
whose  duties  would  cover  all  questions  connected 
with  the  city's  supply  of  electric  current.  The  pro- 
ject further  provides  for  an  advisory  council  to  be 
composed  of  seven  repi'esentatives  of  the  city  of 
Danzig,  one  I'epresentative  of  each  of  the  remaining 
municipal  and  rural  districts,  one  representative  of 
large  industry,  one  of  agriculture,  and  one  of  small 
industrial  consumers,  and  two  members  of  the  Dan- 
zig magistracy. 
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Arthur  H.  Markwart  will  fill  the  position  of  director  of 
engineering  which  has  recently  been  created  as  a  part  of  the 

organization  of  the  Pacific 
Gas  &  Electric  Company.  Mr. 
Markwart  up  to  this  time  has 
been  well  known  as  a  member 
of  the  firm  of  Galloway  & 
Markwart,  Civil  Engineers, 
San  Francisco.  He  was  prom- 
inent from  1912-1915  as  Chief 
of  Construction  with  the  En- 
gineering Department  of  the 
Panama-Pacific  International 
Exposition.  Mr.  Markwart  is 
a  graduate  of  the  University 
of  California  with  the  class 
of  1903.  Soon  after  his  grad- 
uation he  was  an  engineer  with  the  California  Gas  &  Electric 
Corporation,  now  Pacific  Gas  &  Electric  Company,  at  which 
time  he  was  appointed  assistant  civil  engineer  for  the  cor- 
poration. Later  he  was  chief  engineer  and  manager  of  the 
Syndicate  Water  Company  of  Oakland  and  vice-president  and 
manager  of  the  Richmond  Water  Company.  In  1907  he  be- 
came a  member  of  the  firm  of  Galloway  &. Markwart  which 
has  been  especially  active  in  making  investigations  and  re- 
ports on  hydroelectric  plants  and  irrigation  systems,  and 
has  designed  and  constructed  bridges  and  buildings  involving 
many  millions  of  dollars. 

Herbert  C.  Hoover,  president  of  the  American  Institute 
of  Mining  Engineers,  is  a  recent  San  Francisco  visitor. 

H.  J.  Bennett  has  been  made  purchasing  agent  for  the 

Western  States  Gas  &  Electric  Company,  Stockton,  California. 

.T.  O.  Presbrey,  Western  representative  of  the  Ivanhoe 

Regent   Works,    Cleveland,    Ohio,  has   transferred   his   office 

from  St.  Louis  to  San  Francisco. 

J.  R.  Wilson  has  succeeded  Ed.  Peterson  as  district 
manager  of  the  Washington-Idaho  Water,  Light  &  Power 
Company  at  Castle  Rock,  Washington. 

H.  C.  Parmelee,  editor  of  Chemical  &  Metallurgical 
Engineering,  has  been  elected  as  a  member  of  the  executive 
committee  of  the  National  Conference  of  Business  Paper 
Editors. 

H.  P.  Davis,  vice-president  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  and  W.  K.  Dunlap,  acting  vice- 
president  of  the  same  company,  have  been  recent  visitors  on 
the  Pacific  Coast. 

James  H.  McGraw,  president  McGraw-Hill  Company, 
Inc.,  was  elected  vice-president  of  the  Associated  Business 
Papers,  Inc.,  at  its  fifteenth  annual  convention  held  recently 
in  New  York. 

R.  E.  Collom,  federal  deputy  oil  and  gas  supervisor,  with 
headquarters  at  the  San  Francisco  office  of  the  U.  S.  Bureau 
of  Mines,  attended  the  convention  of  the  Independent  Oil 
Men's  Association,  held  at  Denver,  September  28  to  30. 

M.  J.  Gavin,  refinery  engineer  of  the  Salt  Lake  City 
station,  U.  S.  Bureau  of  Mines,  who  is  in  charge  of  the 
Bureau's  oil  shale  development  work,  spent  several  weeks  at 
the  San  Francisco  office  of  the  Bureau  during  October. 

G.  W.  Muench,  formerly  master  electrician  of  the  Tri- 
angle Electric  Company,  Inc.,  909  East  Pike  Street,  Seattle, 
was  recently  appointed  manager  of  that  company.  Prior  to 
his  connection  with  the  Triangle  Company  Mr.  Muench  was 
for  some  years  associated  with  the  Seattle  Engineering 
School  as  instructor  in  gas  engine  electrical  appliances.     He 


has  been  identified  with  automotive   electrical  work  for  the 
past  fourteen  years. 

W,  H.  McGrath,  vice-president  of  the  Puget  Sound 
Power  &  Light  Company,  with  H.  J.  Gille,  district  sales  man- 
ager, G.  E.  Quinan,  chief  electrical  engineer,  L.  R.  Grant, 
manager  appliance  department,  and  R.  W.  Lindley,  assistant 
sales  manager,  Bellingham  division,  all  executive  officials  of 
this  company,  have  returned  from  Boston  where  they  were 
called  early  in  October  to  attend  a  Sales  Managers'  Confer- 
ence held  by  the  Stone  &  Webster  interests. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  has 
left  for  a  business  trip  to  the  East.  He  will  attend  the  first 
meeting  of  the  American  Engineering  Council  which  is  to  be 
held  in  Washington,  D.  C,  November  18-20,  and  will  then 
go  to  New  York  where  he  will  attend  the  national  meeting 
of  the  A.  S.  M.  E.,  December  7-10,  and  will  visit  the  central 
office  of  the  McGraw-Hill  Company,  Inc.  Mr.  Sibley  is  plan- 
ning to  return  to  San  Francisco  on  December  15. 

E.  O.  Shreve,  San  Francisco  manager  of  the  General 
Electric  Company,  has  returned  from  a  trip  to  the  East  where 
he  visited  the  main  offices  of  the  company  at  Schenectady, 
New  York.  He  attended  a  conference  of  the  International 
General  Electric  Companies  at  Brier  Cliff  and  among  other 
visits  reports  one  to  the  New  York  offices  of  the  McGraw-Hill 
Company,  Inc.  Mr.  Shreve  says  that  the  general  feeling  in 
the  East  is  that  there  will  be  a  general  period  of  recession 
but  that  conditions  will  soon  be  back  to  normal  and  that  a 
period  of  gi-eat  prosperity  can  be  looked  to. 

Frank  F.  Fowle  and  James  R.  Cravath  have  formed  a 
consulting  engineering  partnership  under  the  firm  name  of 
Fowle  &  Cravath,  with  offices  at  1201  Monadnock  Block,  Chi- 
cago. Frank  F.  Fowle,  who  until  recently  served  as  one  of 
the  receivers  of  the  Central  Union  Telephone  Company,  was 
formerly  a  consulting  engineer.  James  R.  Cravath  is  a  well- 
known  consulting  electrical  and  illuminating  engineer  of 
Chicago.  The  services  of  the  firm  vdll  be  devoted  to  investi- 
gations, research,  design,  supervision,  management,  apprais- 
als and  rate  cases  in  the  several  fields  wijh  which  the  part- 
ners have  heretofore  been  identified. 

L.  M.  Klauber  has  recently  been  promoted  to  be  general 
superintendent  of  the  San  Diego  Consolidated  Gas  &  Electric 

Company,  of  which  he  was 
previously  assistant  general 
superintendent.  He  graduated 
from  Stanford  University  in 
the  department  of  electrical 
engineering  in  1908.  From 
1908  to  1910  he  spent  in  the 
Westinghouse  Electric  and 
Manufacturing  Company's 
graduate  apprentice  school  at 
East  Pittsburgh,  Pa.  His  first 
position  with  the  San  Diego 
company  was  that  of  new- 
business  solicitor,  after  which 
he  served  as  engineer  in 
charge  of  record  department,  superintendent  of  electric  de- 
partment and  assistant  general  superintendent.  He  is  vice- 
chairman  of  the  overhead  systems  committee  of  the  N.  E. 
L.  A.,  a  member  of  the  electrical  apparatus  committee  and 
chaii-man  of  the  Pacific  Coast  engineering  committee. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

6:45  p.m.  Crush  five  barrels  of  apples 
in  hand  press.  Set  aside 
for   several   weeks. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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Dr.  Joseph  F.  Merrill,  chairman  of  the  Utah  Section  of 
the  American  Institute  of  Electrical  Engineers,  is  dean  of  the 

engineering  college,  Univer- 
sity of  Utah.  Dr.  Merrill  re- 
ceived his  Bachelor  of  Science 
degree  from  the  Univer- 
sity of  Michigan  in  1893,  and 
continued  his  studies  at  the 
Johns  Hopkins  University, 
receiving  his  Ph.D.  from  that 
institution  in  1899.  His  first 
teaching  experience  was  as 
assistant  professor  of  chem- 
istry at  the  University  of 
Utah  in  1897.  He  became  di- 
rector of  the  Utah  state  school  of  mines  and  engineering  at 
the  University  of  Utah  in  1898,  and  professor  of  physics  and 
electrical  engineering  at  that  institution  in  1899.  Dr.  Merrill 
has  contributed  largely  to  the  electrical  engineering  profes- 
sion through  extensive  research  work.  Some  of  his  more  im- 
portant theses  are  as  follows:  Effect  of  dielectric  on  elec- 
trical resistance;  effect  of  temperature  and  pressure  of  elec- 
trolysis of  silver  nitrate;  reliability  and  durability  of  commer- 
cial integrating  meters.  He  has  been  one  of  the  most  active 
members  of  the  Utah  section  of  the  American  Institute  of 
Electrical  Engineers  since  its  organization  about  four  years 
ago.  The  Utah  section  will  act  as  host  to  the  national  society 
at  the  annual  convention  at  Salt  Lake  City  next  June. 

E.  B.  Criddle.  general  agent  of  the  Southern  Sierras 
Power  Company,  is  among  recent  San  Francisco  visitors. 

B.  H.  Hurd,  of  the  California-Oregon  Power  Company, 
has  returned  to  San  Francisco  after  a  tour  of  the  company's 
system. 

W.  F.  Rawdon  has  been  made  Thor  Washing  Machine 
specialist  in  the  Seattle  office  of  the  Pacific  States  Gas  & 
Electric  Company. 

H.  L.  .lackson,  manager  of  the  Western  States  Gas  & 
Electric  Company,  Eureka,  California,  spent  a  few  days  in 
San  Francisco  recently. 

H.  S.  Warren,  public  relations  engineer  for  the  American 
Bell  Telephone  Company,  with  headquarters  in  New  York, 
is  a  recent  San  Francisco  visitor. 

R.  W.  Davenport,  a  hydraulic  engineer  on  the  staff  of 
the  United  States  Geological  Sui-vey,  has  been  transferred 
temporarily  to  the  staff  of  the  Federal  Power  Commission. 

K.  G.  Dunn,  having  sold  his  interest  in  Hunt  Mirk 
&  Co.,  consulting  engineers  at  San  Francisco,  has  retired 
from  the  finn  and  is  devoting  his  attention  to  his  private 
interests. 

James  Allan,  who  has  been  assisting  in  the  advertising 
department  of  the  Pacific  States  Electric  Company,  San 
Francisco,  has  been  transferred  to  the  industrial  department 
for  central  California,  with  offices  in  San  Francisco. 

C.  P.  Bowie,  petroleum  engineer  of  the  U.  S.  Bureau  of 
Mines,  has  returned  to  the  San  Francisco  office  after  an 
absence  of  nearly  two  and  a  half  months  spent  at  Washing- 
ton, D.  C,  and  in  inspection  work  at  various  Eastern  and 
Mid-Continent  fields. 

L.  E.  Voyer,  illumination  engineer  with  the  General 
Electric  Company,  San  Francisco,  has  returned  from  an  ex- 
tended trip  throughout  the  East.  He  visited  various  factories 
of  the  company  and  attended  the  convention  of  Illuminating 
Engineers  which  was  held  in  Cleveland,  Ohio. 

D.  J.  Wheat,  who  has  been  superintendent  of  the  Ala- 
meda County  Gas  Company  District  of  the  Pacific  Gas  & 
Electric  Company,  has  resigned  that  post  to  become  general 
manager  of  the  Wheat  Electric  Company,  electi-ical  contrac- 
tors  and  dealers,  ^t   Santa   Maria,   California. 

W.  J.  Canada,  electrical  engineer  with  the  Nationai 
Electric  Light  Association,  formerly  with  the  U.   S.   Bureau 


of  Standards  and  now  devoting  his  time  to  the  study  of 
inductive  interference,  is  recent  Pacific  Coast  visitor  and  has 
spent  some  time  in  San  Francisco  and  Los  Angeles. 

A.  B.  Thompson,  railway  specialist  in  the  San  Francisco 
office  of  the  General  Electric  Company,  has  returned  from  the 
East  where  he  attended  the  American  Electric  Railway  con- 
vention at  Atlantic  City.  Mr.  Thompson  visited  the  factories 
of  the  company  and  returned  via  the  Chicago,  Milwaukee  & 
St.  Paul  Railway. 

Josiah  C.  Moore,  engineer  for  the  Aero  Alarm  Company, 
Seattle,  has  been  granted  a  leave  of  absence  by  the  company, 
to  go  to  St.  Louis,  Mo.,  for  the  purpose  of  designing  a  large 
power  plant  and  general  equipment  engineering  work  for  the 
James  Black  Masonry  &  Contracting  Company.  Mr.  Moore 
will  be  gone  about  two  months. 

Robert  W.  A.  Brewer,  who  was  a  San  Francisco  consult- 
ing engineer  until  the  first  of  this  year  and  who  is  now 
consulting  engineer  wdth  a  large  automobile  manufacturing 
concern  in  Cleveland,  Ohio,  is  leaving  for  a  visit  in  England 
on  November  17.  It  is  reported  that  while  in  London  Capt. 
Brewer  will  read  a  paper  on  Vacuum  Valves. 

George  W.  Danforth,  Lieutenant-Commander,  U.  S. 
Navy,  has  recently  retired  and  taken  up  a  small  farm  in  the 
Napa  valley.  Mr.  Danforth  is  well  known  on  the  Pacific 
Coast  for  the  excellent  work  he  has  done  in  mechanical  engi- 
neering for  the  Navy  and  for  his  work  in  San  Francisco  at 
the  time  of  the  Panama-Pacific  Exposition  in  1915. 

A.  L.  Kempster,  general  manager  of  the  New  Orleans 
Railway  &  Light  Company,  who  has  been  visiting  and  closing 
up  business  affairs  in  Seattle,  recently  left  that  city  for  New 
Orleans.  He  was  manager  of  the  Seattle  division  of  the 
Puget  Sound  Traction,  Light  &  Power  Company  until  the 
traction  lines  were  taken  over  by  the  city  of  Seattle  in  April, 
1919. 

C.  L.  Chamblin,  manager  of  the  California  Electric  Con- 
struction Works  of  San  Francisco  and  president  of  the  Cali- 
fornia Association  of  Electrical  Contractors  and  Dealers,  is 
leaving  San  Francisco  November  15  for  Los  Angeles  where 
he  will  attend  the  meeting  of  the  State  Advisory  Committee 
of  the  Association.  At  this  time  it  is  expected  that  definite 
plans  for  the  Los  Angeles  industrial  lighting  exhibit  will 
be  made. 

Charles  Butters,  with  the  water  power  and  irrigation 
department  of  Tasmania,  was  a  recent  Utah  visitor,  looking 
into  the  problems  of  service.  Mr.  Butters  states  that  Tas- 
mania is  entering  upon  a  most  comprehensive  plan  for  the 
utilization  of  water  power  and  that  irrigation  is  a  big  ques- 
tion in  that  country.  He  also  spoke  of  the  international  fame 
which  Utah  has  achieved  because  of  its  splendid  irrigation 
systems. 

George  L.  Myers,  assistant  to  the  president  of  the  Port- 
land Gas  &  Coke,  Pacific  Power  &  Light,  and  Walla  Walla 
I*  Valley    Railway    companies, 

has  been  elected  vice-presi- 
dent of  the  Northwest  Elec- 
tric Light  and  Power  Associ- 
ation for  the  state  of  Oregon 
at  the  recent  Spokane  con- 
vention. For  some  time  Mr. 
Myers  has  been  especially  ac- 
tive in  the  electrical  activ- 
ities of  the  Northwest.  Previ- 
ous to  his  association  with 
the  companies  mentioned  he 
was  with  the  Oregon-Wash- 
ington Railroad  &  Navigation 
Company.  In  1912  he  became 
treasure!'  of  the  Pacific  Power  and  Light  Company  and  pri- 
vate secretary  to' the  president  of  the  three  associated  com- 
panies.    '         -     '  ~  '   -■:_  'i-  -      - : 
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REORGANIZATION  OF  P.  G.  &  E.  FORCES 

The  Pacific  Gas  &  Electric  Company  of  California  has 
reorganized  its  forces  for  the  purpose  of  bettering  its  service 
and  establishing  a  precise  distribution  of  responsibility. 

Committees  have  been  appointed  to  act  in  an  advisory 
capacity  to  executives,  and  the  new  positions  of  director  of 
engineering  and  executive  engineer  have  been  created. 

Under  the  reorganization  scheme,  Wigginton  E.  Creed, 
president  of  the  company,  will  give  special  attention  to  major 
financing,  and  with  the  assistance  of  an  advisory  committee 
will  regulate  the  general  policies  affecting  the  operation  and 
regulation  of  the  concern. 

John  A.  Britton,  vice-president  and  general  manager, 
will  be  in  charge  of  the  general  operations  of  the  company 
and  will  specialize  in  all  matters  pertaining  to  construction, 
operation  and  maintenance,  contact  with  the  Federal  Water 
Power  Commission,  competitive  conditions  and  I'elations  with 
other  operating  companies.  Those  who  will  report  to  him 
are  the  director  of  engineering,  executive  engineer,  attorney, 
attorney  rate  department,  manager  of  the  claims  department, 
manager  of  the  property  department  and  the  manager  of  the 
lands  and  tax  department. 

A.  F.  Hockenbeamer,  second  vice-president  and  treas- 
urer, will  be  in  immediate  charge  of  the  company's  finances, 
accounting,  purchasing  and  warehousing.  The  following 
heads  of  departments  will  report  to  him:  secretary,  assistant 
secretaries,  assistant  treasurers,  transfer  agent,  general  audi- 
tor, purchasing  agent,  superintendent  of  supplies,  credit  man- 
ager and  manager  of  the  stock  sales. 

P.  M.  Downing,  vice-president  in  charge  of  electrical 
construction  and  operation,  will  have  control  of  all  electrical 
construction,  maintenance  and  reconstruction,  the  operation 
of  all  hydi'oelectric  and  steam-power  houses,  transmission  and 
distributing  lines  and  substations  connected  therewith,  the 
street  railway  system  at  Sacramento  and  all  water  systems 
of  the  company. 

F.  A.  Leach,  Jr.,  vice-pi'esident  in  charge  of  public  rela- 
tions and  service,  \vill  have  control  of  all  commercial  activi- 
ties, public  relations,  division  managers  and  officers  under 
them,  and  the  gas-manufacturing  and  distribution  depart- 
ments. Reporting  to  him  will  be  the  gas  engineer,  manager 
of  the  commercial  department,  manager  of  the  publicity  de- 
partment and  division  managers. 

The  new  engineering  department  will  be  headed  by 
A.  H.  Markwart.  He  will  have  charge  of  the  designing  of 
all  company  plants  and  equipment. 

The  new  department  of  the  executive  engineer  will  be 
headed  by  W.  G.  Vincent,  Jr.  He  will  have  charge  of  rate 
schedules  and  the  collection  of  data  on  company  property, 
also  studying  economic  factors  for  the  guidance  of  the  various 
departments. 


ELECTRIC  MANUFACTURING  COMPANY  NOTE  ISSUE 

The  recent  $30,000,000  note  issue  of  the  Westinghouse 
Electric  and  Manufacturing  Company  was  entirely  taken  up 
within  two  hours  after  it  was  placed  on  the  market  and  the 
notes  are  now  selling  at  a  premium.  These  were  issued  as 
ten  and  a  half-year  7  per  cent  notes  at  94%,  to  yield  ap- 
proximately 7%  per  cent.  Notes  are  issued  to  reduce  notes 
and  accounts  payable. 

The  National  City  Bank  of  San  Francisco  is  the  western 
house  handling  these  notes. 
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DECISION  ON   UTAH   "SPECIAL   CONTRACT" 

Approximately  $1,000,000  will  be  added  annually  to  the 
revenue  of  the  Utah  Power  &  Light  Company  through  the 
recent  decision  of  the  public  utilities  commission  of  Utah  in 
what  is  known  as  the  "special  contract"  cases  involving  the 
company's  standard  power  schedules  in  Utah.  By  this  ,  de- 
cision a  number  of  "special"  contracts  with  large  power  users, 
which  have  been  in  existence  for  some  time,  have  been  de- 
clared discriminatory,  and  these  customers  are  ordered  placed 
on  the  company's  standard  schedules. 

The  contracts  involved  were  entered  into  before  the  com- 
mission came  into  existence,  and  before  the  power  company's 
present  standard  schedules  were  adopted.  The  commission 
holds,  however,  that  it  has  jurisdiction  over  these  contracts, 
and  therefore  that  it  has  power  to  modify  the  rates  mentioned 
therein. 

"The  leading  thought  of  the  public  utilities  act,"  says  the  decision, 
"would  seem  to  be  that  the  control  of  service  corporations  is  taken  over 
by  the  state ;  and  that  power  and  authority  is  vested  in  the  commission  to 
supervise  and  regulate  any  and  all  things  which  are  necessary  in  carrying 
out  the  purposes  of  the  law." 

It  is  pointed  out  that  to  be  effective  such  control  and 
regulation  must  include  both  rates  and  contracts.  It  holds 
that  there  is  no  contention  on  the  part  of  the  state  that  the 
special  contracts  under  investigation  were  not  legal  when 
made.  The  contracts,  the  commission  says,  contained  rates 
that  would  persist  and 

"continue  legal   unless  and  until  the  state  steps  in   and  assumes   jurisdic- 
tion as  to  said  rates." 

"The  exercise  of  this  right  by  the  state  is  in  the  interest  of  the 
public  generally ;  primarily  to  make  certain  that  all  sections  of  the  public 
are  being  fairly  treated  as  to  cost  of  service.  The  interest  of  the  public 
is  paramount,  and  individual  and  private  contracts,  if  found  to  be  dis- 
criminatoi-y  or  preferential,  must  give  way  to  furtherance  of  the  principle 
of  justice." 

The  decision  means  that  approximately  one  million  dol- 
lars annually  will  be  added  to  the  revenue  of  the  power 
company. 

Applications  for  rehearings  have  been  filed  by  the 
following : 

C.  R,  Hollingsworth  of  Ogden,  representing  the  two  Ogden  cement 
companies :  the  Associated  Canal  companies :  Van  Cott,  Riter  &  Farns-- 
worth  filed  applications  for  the  Salt  Lake  &  Utah,  the  Denver  &  Rio 
Grande,  the  Salt  Lake  City  Union  Depot  and  Railroad  Company,  the  Salt 
Lake  Terminal  Company  and  the  Deseret  News;  Dey,  Hoppaugh  &  Mark 
filed  a  petition  for  the  Utah  Metal  &  Tunnel  Company ;  Howat  Marshal, 
MacMillan  &  Crow  for  the  United  States  Fuel  Company ;  B.  L.  Liberman 
for  the  Utah  Iron  &  Steel  Company  and  the  Utah  Steel  Corporation ;  and 
DeVine,  Stine  &  Gwilliam  for  the  Utah-Idaho  Central  and  the  Bamberger 
Electric  Railroads. 


NEW  RATES  FOR  PUBLIC  SERVICE  UTILITIES 
CONSIDERED  BY  THE  COMMISSION 

The  Railroad  Commission  of  the  state  of  California  is 
directing  an  investigation  in  the  matter  of  rates  to  be  charged 
for  gas  and  electric  energy  by  the  various  public  service  util- 
ities of  this  state. 

These  utilities  are  now  operating  under  war  emergency 
rates,  which  were  granted  by  the  Commission  from  time  to 
time  during  the  last  three  years.  The  advances  which  have 
been  granted  approximate  20  per  cent  over  the  pre-war  rates 
and  were  granted  only  as  a  temporary  relief  to  the  utilities. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

7:15  p.m.  Feed  stock  by  lantern  light. 
Drop  lantern.  Set  fire  to 
bam. 


MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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The  entire  question  of  rate  structure  for  electric  com- 
panies will  be  considered  at  the  various  hearings  which  have 
been  planned  in  all  parts  of  the  state. 

It  is  expected  that  the  whole  question  of  rate  base  will 
be  determined  anew  at  this  time,  and  the  inquiry  gives  prom- 
ise of  being  the  most  important  ever  begun  by  the  Com- 
mission. Many  involved  questions  of  iinance  and  valuation 
must  necessarily  be  decided  upon  at  this  time.  It  has  been 
contended  by  power  companies'  attorneys  that  electric  rates 
should  be  based  upon  the  cost  of  generating  power  in  steam 
plants  operated  by  oil  under  increasing  oil  costs.  They  say 
that  any  other  principle  of  rate  fixing  will  cause  bankruptcy 
to  ceirtain  companies. 

The  hearing  to  detei-mine  the  rates  to  be  charged  by 
the  Great  Western  Power  Company  in  the  various  cities 
served  by  this  utility  began  Monday,  November  8.  The 
Pacific  Gas  &  Electric  Company  hearing  follows  on  Novem- 
ber 15. 


SOUTHERN  CALIFORNIA  EDISON  COMPANY 
RATE   CASE 

Hearings  in  connection  with  the  application  to  establish 
regular  rates  for  Southern  California  Edison  Company  were 
resumed  before  President  Edgerton  of  the  Railroad  Commis- 
sion in  Los  Angeles  on  October  25,  after  an  adjournment  of 
the  first  session  called  September  16. 

A  novel  element  has  been  brought  into  the  case  by  the 
Edison  Company's  argument  that  the  company's  ability  to 
carry  out  its  bvdlding  program  should  have  a  place  in  estab- 
lishing a  rate  base  alongside  the  customary  historical  value 
of  past  investments.  They  submit  that  the  completion  of  the 
Big  Creek  program  on  schedule  time  and  to  the  best  economic 
advantage  demands  a  steady  flow  of  new  money  into  the 
enterprise  and  that  this  flow  must  not  be  interrupted  by 
frequent  rate  changes  which  ordinarily  would  arise  from 
emergency  conditions  such  as  the  water  shortage  of  1920. 

For  the  purpose  of  avoiding  such  possible  rate  adjust- 
ments they  propose  a  new  item  in  their  financial  statement 
to  be  called  an  "equalizing  reserve"  which  will  be  established 
in  the  first  instance  by  the  voluntary  contribution  from  earn- 
ings. Once  established,  the  fund  will  be  increased  in  years 
of  favorable  operating  conditions  and  will  be  drawn  upon 
when  the  circumstances  are  reversed.  It  is  pointed  out  that 
the  plan  does  not  contemplate  adjustments  to  meet  general 
fluctuations  in  commodity  prices  but  merely  to  meet  unusual 
and  unforeseen  conditions  such  as  "dry"  years,  labor  costs, 
and  serious  accidents  to  plant. 


In  addition  to  the  equalizing  reserve  it  is  proposed  to 
establish  a  "Reward  for  Efficiency"  account  which  will  be  in 
the  nature  of  employes'  participation  in  earnings.  It  is 
expected  that  the  fund  will  be  readily  maintained  without 
cost  and  with  profit  to  the  consumer  as  it  will  be  a  direct 
appeal  to  employes  and  will  result  in  a  degree  of  personal 
efficiency  heretofore  unknown  in  the  public  utility  field. 

Following  the  hearing  in  Los  Angeles,  adjournment  was 
taken  to  Visalia  at  some  later  date  for  the  benefit  of  the 
San  Joaquin  Valley  consumers  of  the  Edison  company. 


SEATTLE  ESTABLISHES  ELECTRICAL  CODE 

An  electrical  safety  code  has  been  established  by  the 
city  of  Seattle.  Section  1  of  the  ordinance  reads  as  follows: 
"The  following  provisions  shall  constitute  the  electrical  code 
which  shall  apply  to  all  the  electrical  equipment  hereafter 
installed  in  the  City  of  Seattle,  but  shall  not  be  construed  to 
require  that  electrical  equipment  heretofore  installed  be  re- 
installed until  the  same  shall  be  found  unsafe." 

Under  this  code  it  is  required  that  a  Superintendent  of 
Buildings  inspect  all  work  done  and  shall  be  given  power  to 
suspend  any  installation  which  he  considers  unsafe.  A  permit 
passed  upon  by  the  Superintendent  of  Buildings  is  required 
for  all  installations. 

Wiring  i-ules  for  general  work  are  given  in  detail.  Rules 
for  meter  location,  conduit  construction,  armored  cables,  use 
of  metal  molding,  grounding,  knob  and  tube  wiring,  and  the 
installation  of  service  fixtures  and  cutouts  are  all  given  in 
detail  as  well  as  rules  for  the  installation  of  cabinets  and 
cutout  boxes,  fixtures,  sockets,  fiexible  cords,  generators  and 
motors,  swtchboards,  cranes,  heaters  and  ranges,  electric 
signs,  transformers,  elevators,  and  all  •  theatrical  equipment. 


SELLING  ILLUMINATION 


The  man  of  industry  appreciates  what  good  lighting  will 
do,  but  he  seldom  appreciates  what  good  lighting  really  is. 
For  this  reason,  the  Industrial  Lighting  Exhibit  Committee 
of  the  California  Electrical  Cooperative  Campaign  has 
planned  a  permanent  industrial  lighting  exhibit  for  the  city 
of  San  Francisco.  The  exhibit  is  practically  finished  and  will 
be  open  soon  after  November  15.  Illumination  engineers  who 
have  been  visiting  lighting  exhibits  throughout  the  nation 
state  that  this  one  is  by  far  the  most  permanent  and  complete 
in  the  United  States.  All  wiring  is  iron  condmt  and  done 
just  as  it  should  be  for  permanent  use.  The  reflectors  are 
all  raised  and  lowered  by  pulleys,  and  the  main  switchboard 


WATER-POWER  APPLICATIONS 

IN 

APPLICANT  Applie.  Diversion 

Number         c.f.s. 

J.   G.  Van   Zandt,   San  Bernardino 1962  210 

C.  L.  Flack,  Los  Angeles 1968  40 

F.  M.    Hess,    Bishop 1970 

San   Diego   Consolidated  Gas   &   Elec.    Co., 

San   Diego    1980  10 

G.  W.   Peer,   Los  Angeles 1984  40 

So.    Sierras   Power   Co.,    Riverside 1997  4.5 

12.5 
2.0 
6.0 

San   Diego   Consolidated   Gas   &   Elec.    Co.. 

San  Diego _ 1998  10 

San  Diego   Consolidated  Gas   &   Elec.   Co., 

San    Diego    1999  15 

J.   H.   Pierce,   San  Francisco 2005  5 

2006  5 

2007  6 

Ed.  Fletcher,  San  Diego 2013  50 

C.    F.    Wildasim,    Bishop 2017  1 

San  Joaquin  Light  &  Power  Corp.,  Fresno     2022  200 

2023  80 

2024  175 
202B      140 


FILED  WITH    CALIFORNIA  STATE  WATER  COMMISSION 
AUGUST  AND  SEPTEMBER 


storage 

ac.-ft.  an. 

260,836 


500 


12,000 

12,000 
100 
200 
300 


40,000 
14,500 
41,000 
13,000 


STREAM 

Santa  Ana  River 
White   Water  River 
Twin   Lakes 

Pauma   Creek 
Gold  Lake 
Alder  Creek, 
Falls    Creek 
Lost  Creek, 
Vivian,   Willow,    and 
High    Creeks  —  total 

Pauma  Creek 

West  Fork  San  Louis  Rey  R. 

First  Lake 

Second   Lake 

Third  Lake 

Boulder   Creek 

Mammoth  Mining  Tunnel 

North   Fork   Kings  River 

Burnt  Corral 

Helms   Creek 

Bench   Valley    Creek 


Estimated  Estimated 
Power  Cost 

t.h.p. 

3000  

1800         $100,000 
1,500 


560 
4B00 


5793 
680 

775 
425  . 
142 
170 


8,275 


Concrete 

Dam 
30x235x178 
12x600x600 


Tunnel 

or  Pipe 

8     miles 

10.5  miles 


226,000  125x900x25  2.5  miles 


4x10x10  5     miles 

6x50x10  2     miles 

100x200x30  3.5  miles 


40x55x200  4.5  miles 
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which  has  been  made  to  order  is  permanently  installed,  being 
a  safety  panel.  Reflectors  will  be  installed  for  the  benefit  of 
the  store  man.  Probably  fixtures  of  various  types  will  be  used. 


U.  S.  S.  CALIFORNIA  VISITED  BY  A.  S.  M.  E. 

The  San  Francisco  Section  of  the  American  Society  of 
Mechanical  Engineers  celebrated  the  fortieth  anniversary  of 
the  society,  November  4,  by  visiting  the  U.  S.  S.  California 
now  being  constructed  at  the  Mare  Island  Navy  Yard.  Spe- 
cial invitations  featuring  the  progress  made  in  the  construc- 
tion of  naval  vessels  on  the  Pacific  Coast  were  issued  to  the 
members  of  the  local  sections  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Civil  Engineers,  the 
American  Chemical  Society,  the  Institute  of  Radio  Engineers, 
as  well  as  personal  invitations  to  some  of  the  members  of 
the  Illuminating  E  n  g  i  n  eering 
Society.  Anticipating  a  possible 
attendance  of  75  or  100,  the  list 
of  acceptances  reached  nearly 
300. 

After  arriving  at  the  navy 
yard  the  first  visit  was  to  the 
cafeteria  where  an  address  of 
welcome  was  made  by  Captain 
Beach,  commandant  of  the  Mare 
Island  Navy  Yard,  followed  by 
luncheon  during  which  several 
musical  numbers  were  rendered 
by  the  employes'  band  and  quar- 
tet. After  luncheon  there  fol- 
lowed an  addi-ess  by  Commander 

B.  Bruce,  U.  S.  N.,  Machinery 
Division,  Navy  Yard,  Mare 
Island,  on  the  Electric  Propul- 
sion as  applied  to  the  U.  S.  S. 
California.  This  was  followed 
by    an    address    by    Lieutenant 

C.  W.   Colby    (CC),   U.    S.   N.,   Hull   Division,   on    Structural 
Features,  U.  S.  S.  California. 

The  visitors  were  divided  into  twelve  groups  and  were 
taken,  each  group  by  a  guide  over  the  points  of  interest, 
including  the  guns  of  the  "California,"  the  New  Structural 
Group,  Dry  Docks,  Machine  Shop  Nos.  1  and  2,  the  Destroy- 
ers, the  U.  S.  S.  Californa  which  is  to  be  the  electrically 
propelled  sister  ship  of  the  New  Mexico  and  the  U.  S.  S.  Mon- 
tana which  is  just  being  started. 

The  California  will  be  the  flagship  of  Admiral  Rod- 
man, Commander-in-Chief,  Pacific  Fleet,  and,  in  addition  to 
the  15  officers  on  his  staff,  will  carry  57  commissioned  officers, 
and  1400  men  including  75  marines. 


Men  of  the  electrical  industry  were  pleased  to  learn 
that  electricity  will  be  used  for  the  following  purposes  in 
addition  to  propelling  the  ship:  Lighting,  ventilation,  steer- 
ing, hoisting  anchors,  handling  boats,  and  the  operation  of 
laundry  machinery,  dish-washing,  meat-chopping,  ice  cream 
freezing,  potato  peeling,  etc. 

The  ai-mament  consists  of  twelve  14  in.,  50  cal.  rifles; 
fourteen  5  in.  rapid-fire  guns;  four  saluting  6  pounders;  four 
9  in.,  anti-aircraft  guns;  one  3  in.  landing  gun;  two  1  pounder 
boat  guns  and  four  21  in.  submerged  torpedo  tubes. 


SECURITIES  AMOUNTING  TO  OVER  45  MILLIONS 
AUTHORIZED  IN  CALIFORNIA  THE  PAST  YEAR 

The  report  of  the  Railroad  Commission  for  the  fiscal 
year  ending  June  30,  1920,  shows  that  over  45  million  of  the 
$59,413,772.56   authorized   for   additions    and   betterments    to 


The  "California,"  sister  ship  of  the  "New  Mexico,"  is  nearing  completion.  It  is  624  ft.  long  and  97  ft., 
5%  in.  wide.  It  is  electrically  driven,  each  shaft  carrying  its  independent  electric  motor  which  takes 
current  fixjni  either  one  of  two  independent,  turbine  driven  generators.  There  are  four  shafts  and 
each  shaft  horsepower  is  26,800.    They  make, 175  revolutions  per  niinute. 

the   state's  utilities   during  the   year  was   granted  to   power 
companies. 

This  sum,  according  to  the  orders  of  the  Commission,  is 
to  be  spent  as  follows: 

Great  Western  Power  Company  of  California — 7%  preferred 
stock  to  continue  the  construction  of  a  new  hydroelectric 
plant   on  the   noi-th   fork   of   the    Feather   River $1,600,000.00 

Los    Angeles    Gas    and    Electric    Company — Bonds    to    finance 

general   construction  expenses  ?1, 626, 000.00 

Pacific  Gas  &  Electric  Company — Convertible  gold  notes  to 
finance  consti-uction  of  hydroelectric  plants  on  the  Pit  River 
and  its  tributaries  !. $10,000,000.00 

San  Joaquin  Light  and  Power  CoriKjration — 84.498,800  bonds 
and  $3,500,000  preferred  stock  to  complete  45,000-hp.  Kerck- 
hofE  hydi-oelectric  power  plant  and  install  a  17,500-hp.  unit 
in  its  steam  plant  at  Bakersfield ;    total $7,998,800.00 

San    Diego    Gas    and    Electric    Company — Stock    to    finance    new 

construction  $666,800.00 

Southern  California  Edison  Company — $12,500,000  Ijonds  and 
$7,700,000  common  stock  to  carry  forward  the  construction 
of  its  hydroelectric  power  plant  on  the  Kern  River  (Kern 
River  No.  3),  enlarge  one  of  its  Big  Creek  power  plants, 
and   other   improvements  ;     total $20,200,000.00 

Southern  Sierras  Power  Company — Bonds  to  pay  for  new 
pi-operties  and  indebtedness  incurred  because  of  the  acqui- 
sition and  consti-uction  of  new  properties $1,095,538.20 

Snow  Mountain  Water  and  Power  Company — Preferred  stock 
to  pay  the  cost  of  constru-eting  Gravelly  Valley  dam  and 
other  improvements  $1,500,000.00 

Western    States    Gas    and    Electric    Company — Preferred    stock 

to  finance  new  construction $603, 000. OC 


From  left  to  riglit:  W.  W.  Hanscom,  cliairman  A.  S.  M.  E..  W.  F. 
Durana,  and  Robert  Sibley,  editor  Journal  of  Electricity,  rallying 
'round   tlie  flag. 


DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

8:00  p.m.    Go   to   bed   in   dark.    Tired 
out. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 

lllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllillllllllllllllllllllllllllllllllh^ 


492 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  10 


Meeting  Notices  for  Electrical  Men 

(Unusually  important  meetings  of  the  contractors  and  dealers  in  the  Northwest  and  in  Califor- 
nia are  reported  in  the  following  pages.  The  story  of  the  recent  Del  Monte  Jobbers'  conven- 
tion is  told  and  a  condensed  account  of  the  recent  meeting  of  the  Engineering  Committee  of 
the  Pacific  Coast  N.  E.  L.  A.  is  given.— The  Editor.) 


Combination  Safety  Code  Discussed  at  Contractor- Dealer 
Executive  Committee  Meeting 

The  time  and  expense  of  attending  meetings,  the  prob- 
lem of  bidding  for  government  construction  work,  the  Com- 
bination Safety  Code,  and  the  attractiveness  of  the  electrical 
retail  business  were  the  outstanding  subjects  of  discussion 
of  the  October  meeting  of  the  Executive  Committee  of  the 
California  State  Association  of  Electrical  Contractors  and 
Dealers,  held  on  the  29th  and  30th  at  the  Glenwood  Inn, 
Riverside. 

At  this  time  the  following  were  made  members  of  the 
Association: 

Goodell  &  Halverson,  Pomona  ; 
Granger  Electric  Company,  Santa 
Ana ;  W.  J.  Eainville,  Willows ; 
Glenn  County  Electric  Works,  Wil- 
lows ;  Coalinga  Electric  Shop,  Coa- 
linga :  Stewart  Kinder  Electric  Co., 
Lodi ;  S.  P.  Good,  Clovis ;  Town- 
send   Electric   Shop,   Selma. 


BUILDERS  OF  THE  WEST  —  LXXXIX 


Extensive  consideration 
was  given  in  an  eifort  to  re- 
duce the  time  and  expense 
necessary  for  members  at- 
tending the  numerous  associ- 
ation meetings  which  are  now 
on  the  regular  schedule.  To 
this  end  a  plan  of  reorganiza- 
tion of  state  work  was  pre- 
sented and  -considered.  This 
is  to  be  reported  upon  in  de- 
tail to  the  entire  association 
at  the  quarterly  meeting 
which  is  to  be  held  immedi- 
ately after  the  holidays  in  the 
vicinity  of  San  Francisco. 

A  letter  to  the  General 
Contractors  of  America  has 
been  received  from  L.  L.  Cal- 
vert, Lieut.-Colonel,  Quarter- 
master Corps,  Construction 
Division  of  the  U.  S.  Anny, 
asking  why  contractors  are 
no  longer  bidding  on  govern- 
ment work.  The  letter  states 
that  during  June  bids  were 
requested  for  17  large  pro- 
jects, all  over  $100,000  and  totaling  $8,000,000,  and  only  62 
proposals  were  received.  According  to  the  discussion  of  the 
Executive  Committee,  the  Government  does  not  pay  enough 
to  make  this  type  of  work  worth  while.  Often  the  contrac- 
tor's bid  is  used  only  as  a  basis  for  government  men  to  figure 
on  the  project  and  do  the  work  within  the  Construction  Divis- 
ion without  any  outside  help.  A  reply  to  this  effect  is  to  be 
sent  Lieut.-Colonel  Calvert. 

R.  L.  Eltringham  spoke  on  the  proposed  Combination 
Code  and  on  the  Licensing  Law. 

Development  of  Arizona   Urged  at   Meeting  of  Citizens 

At  a.  recent  meeting  of  the  citizens  of  Clifton,  Arizona, 
Senator  Cameron's  program  for  the  development  of  the  state 
through  federal  aid  was  received  with  great  enthusiasm. 
He._said:_ 

"With  electrical  ix)wer  developed  fi-om  the  Colorado  River  project 
the  mines  can  be  operated  at  almost  one-half  of  present  overhead  expenses. 
The  same  power  will  also  bring  down  into  southern  Arizona  a  sufficient 
current  to  make  practical  the  operations  of  pumping  plants  to  reclaim 
more  than   3,000.000   acres  of   desert    land." 


» 


» 


ELWOOD    MEAD 


Nowhere  else  in  the  world  have  water-right  Institutions  been 
more  helpfully  evolved  for  the  uses  of  mankind,  or  rural 
institutions  been  more  highly  developed  for  the  advance  of 
the  people  generally  than  west  of  the  Rocky  Mountains. 
To  Elwood  Mead,  professor  of  Rural  Institutions  at  the  Uni- 
versity of  California,  this  issue  of  the  Journal  of  Electricity 
is  aiTectionately  dedicated  for  his  monumental  work  in  behalf 
of  the  West,  as  instanced  in  the  development  of  the  water- 
right  laws  of  Wyoming,  the  establishment  of  a  successful 
farm  settlement  system  in  California,  and  the  introduction 
of   a    progressive   irrigation   policy  in   far  off   Australia. 


McMeen  Addresses   Los  Angeles   Section 

"Big  Things  from  Little  Ones"  was  the  subject  of  an 
address  by  Samuel  McMeen,  expert  on  public  utility  manage- 
ment from  Columbus,  Ohio,  before  the  Los  Angeles  A.  I.  E.  E. 
Taking  his  theme  from  the  centennial  of  the  fundamen- 
tal discoveries  of  Ampere,  Arago  and  Davy  in  1820,  Mr. 
McMeen  commented  on  the  relative  unimportance  of  these 
and  similar  accomplishments  at  the  time  and  then  their  im- 
mense bearing  on  modern  conditions.  As  a  telephone  expert, 
Mr.  McMeen  sketched  the  romantic  history  of  telephony  and 
predicted  that  the  next  few  years  will  see  startling  events 
in  this  field.  He  was  followed  by  J.  H.  Lighthipe,  chief  elec- 
trical engineer  for  the  Edison 
Company,  who  entertained 
the  gathering  informally  with 
some  personal  reminiscences 
of  Thomas  A.  Edison. 

The  Los  Angeles  Section 
plans  to  devote  future  pro- 
grams to  the  consideration  of 
California's  power  program 
with  reference  to  the  work  of 
the  Southern  California  Edi- 
son Company  in  the  Big 
Creek  project. 

Electric  Railway  Talk  at  the 
Seattle  A.  L  E.  E.  Meeting 

The  October  meeting  of 
the  Seattle  Chapter  of  the 
A.  I.  E.  E.  was  presided  over 
by  Dr.  C.  E.  Magnusson,  of 
the  University  of  Washing- 
ton, in  the  absence  of  G.  E. 
Quinan,  chairman,  who  at  the 
time  was  attending  a  Sales 
Manager's  Conference  held 
by  the  Stone  &  Webster  in- 
terests in  Boston. 

C.  Anderson,  an  engi- 
neer with  the  Westinghouse 
Electric  &  Manufacturing 
Company,  was  the  speaker  of 
the  evening,  giving  an  illus- 
trated lecture  on  the  "Power 
Indicating  and  Limiting  System  in  Use  on  the  Western  Divis- 
ion of  the  Chicago,  Milwaukee  &  St.  Paul  Railway."  Mr. 
Anderson  gave  a  clear  and  minute  description  of  the  system, 
showing  by  means  of  lantern  slides  the  electrical  circuits 
used,  and  the  motors  which  regulate  and  indicate  the  amount 
of  power  used  by  the  company's  system.  A  discussion  fol- 
lowed the  delivery  of  this  paper. 
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Northwest  Service  League  Endorsed  at  Convention  of  Oregon 
Contractor- Dealers 

The  all-absorbing  topic  and  the  one  receiving  the  great- 
est amount  of  attention  at  the  ninth  annual  convention  of 
the  Oregon  Association  of  Electrical  Contractors  and  Dealers, 
held  in  Portland  October  15  and  16,  was  the  Northwest  Elec- 
trical Service  League  which  came  into  being  at  the  September 
convention  of  the  Northwest  Electric  Light  and  Power  Asso- 
ciation. The  Northwest  Electrical  Sei-vice  League  is  the 
result  of  the  work  of  the  Northwest  Electric  Light  and  Power 
Association,  which  committee  was  composed  of  contractor- 
dealers,  supply  jobbers,  electrical  manufacturers  and  central 
station  men,  and  is  modeled  closely  after  the  California  Elec- 
trical Cooperative  Campaign  and  has  similar  objects  and 
purposes.  The  League  was  unanimously  endorsed  by  the 
Association  and  both  moral  and  financial  aid  pledged. 

Mr.  John  R.  Tomlinson  of  Pierce-Tomlinson  Electric 
Company,  Portland,  was  re-elected  to  act  as  one  of  the  Asso- 
ciation's representatives  on  the  advisory  committee  of  the 
League,  and  Mr.  S.  G.  Jaggar  of  the  Morrison  Electric  Com- 
pany, Portland,  was  elected  to  replace  Mr.  R.  C.  Kenney  who 
found  it  impossible  to  continue  to  serve. 

Mr.  O.  B.  Coldwell  of  the  Portland  Railway,  Light  & 
Power  Company  addressed  the  convention  on  "Mutual  Inter- 
ests," during  which  he  stated  that  central  stations  generally 
had  gone  out  of  the  wiring  business,  had  quit  merchandising 
at  a  loss  and  recognized  the  fact  that  the  contractor-dealer 
was  a  very  necessary  part  of  the  electrical  industry.  After 
outlining  the  work  done  by  the  Advisory  Committee  of  the 
Northwest  Electric  Light  and  Power  Association  culminating 
in  the  adoption  of  their  report  at  the  Spokane  convention, 
Mr.  Coldwell  stated  that  the  Executive  Committee  of  the 
Northwest  Association  had  the  day  before  taken  the  prelim- 
inary steps  toward  raising  the  central  stations'  share  of  the 
fund  for  the  first  year's  work  of  the  League. 

The  Oregon  Association  very  much  appreciated  the  at- 
tendance of  Mr.  J.  W.  Redpath,  secretary  of  the  California 
Association,  whose  address  on  the  subject  of  cooperation  in 
Califprnia  left  no  doubt  in  the  minds  of  his  hearers  as  to  the 
practical  value  of  cooperation  to  the  contractor-dealer  as 
well  as  the  other  bi-anches  of  the  industry.  Some  of  the 
tangible  results  of  cooperation  mentioned  by  Mr.  Redpath 
were:  a  100  per  cent  increase  in  retail  business  during  1919 
over  the  previous  year;  the  increase  in  number  of  convenience 
outlets;  that  builders  were  being  convinced  that  they  were 
not  building  for  the  present  but  for  the  future  and  that  ade- 
quate wiring  must  be  provided  to  meet  future  electrical 
requirements;  that  as  a  practical  demonstration  to  central 
stations  that  the  cooperation  of  California  contractor-dealers 
is  more  than  sentiment,  plans  are  being  worked  out  by  the 
California  association  to  invest  its  funds  in  central  station 
securities. 

Fred  Todd  of  the  Pacific  States  Electric  Company,  with 
the  aid  of  some  specially  prepared  charts,  covered  the  results 
of  the  California  Cooperative  Campaign,  and  showed  what 
might  be  accomplished  along  similar  lines  by  the  Northwest 
Electrical  Service  League. 

L.  B.  Smith  of  Portland  delivered  an  address  on  "Sales- 
manship." He  emphasized  the  fact  that  confidence  is  the 
real  basis  of  salesmanship  and  business,  and  pointed  out  that 
dealers'  salesmen  should  thoroughly  know  the  merchandise 
they  are  to  sell  before  being  allowed  to  solicit  sales. 

At  the  Executive  Committee  meeting  held  on  the  morn- 
ing of  October  15,  it  was  decided  to  propose  to  members  out- 
side of  the  Portland  district,  the  division  of  the  state  into 
seven  districts,  thus  making  possible  the  holding  of  regular 
meetings  by  the  members  in  each  district.  The  chairman  for 
each  district  automatically  becomes  a  member  of  the  State 
Executive  Committee. 


At  the  business  meeting  of  the  Association  six  firms 
were  admitted  to  membership.  The  Association  went  on 
record  as  opposing  the  proposed  amendments  to  the  constitu- 
tion and  by-laws  of  the  National  Association  which  provide 
for  the  election  of  Pacific  Coast  Executive  Board  members 
and  state  chairmen  by  ballots  sent  out  by  the  National  Asso- 
ciation. The  Association  also  endorsed  the  plan  to  retain  one- 
half  of  the  dues  paid  the  National  Association  from  Wash- 
ington, Oregon  and  California,  to  be  used  in  carrying  on 
National  Association  work  in  the  Pacific  Coast  section. 

Municipal  Electricians  to  Meet  in  Colorado  Springs 

The  1921  convention  of  the  International  Association  of 
Municipal  Electricians  will  be  held  in  Colorado  Springs.  It  is 
understood  that  it  will  be  held  some  time  in  October,  and 
approximately  300  electricians  from  all  parts  of  the  United 
States  and  Canada  will  be  in  attendance.  City  Electrician 
Caldwell  was  elected  vice-president  of  the  association  at  the 
1920  convention  held  in  New  Orleans  the  latter  part  of 
October. 

High   Voltage   Transmission   and   Inductive   Interference 

Among  Subjects  Discussed  at  Meeting  of 

N.  E.  L.  A.  Engineering  Committee 

Under  the  direction  of  L.  M.  Klauber,  chairman  of  the 
Engineering  Committee  of  the  Pacific  Coast  Division,  Na- 
tional Electric  Light  Association,  a  meeting  of  this  committee 
was  held  in  Los  Angeles  November  4th,  5th  and  6th. 

The  general  purpose  of  the  gathering  was  to  outline 
the  work  for  the  coming  year  which  terminates  with  the 
annual  convention,  to  gather  data  for  the  various  reports 
to  be  submitted  at  that  time  and  to  consider  the  best  way 
for  the  members  to  work  in  the  interests  of  the  national 
committees  following  the  same  lines,  and  to  which  these  com- 
mittees, for  the  most  part,  report.  It  was  explained  that  the 
Association  is  now  organized  in  such  a  way  that  the  general 
committees  do  not  work  with  the  convention  of  the  geograph- 
ical section  as  a  goal,  but  rather,  report  to  their  respective 
national  committees  which  in  turn  report  to  the  national 
convention.  At  the  same  time  there  are  other  committees 
which  were  org-anized  to  consider  problems  peculiar  to  the 
section  and  these  will  report  direct  to  the  section  convention. 
In  the  latter  class  are  committees  in  Power  Resources,  Load 
Dispatching,  220,000-Volt  Transmission,  Relays,  Licensing 
Engineei's,  and  Rates  Based  on  Power  Factor. 

Mr.  Klauber  stated  that  the  purpose  of  the  organization 
as  now  established  is  to  distribute  the  work  in  order  to  obtain 
a  group  rather  than  an  individual  opinion  and  also  to  relieve 
those  willing  workers  on  whom  associations  of  all  types  de- 
pended. 

On  account  of  fuel  conditions  in  the  West,  as  well  as 
the  insistent  demand  for  power,  it  is  felt  that  one  of  the  most 
important  duties  of  this  organization  lies  in  the  work  of  its 
Hydraulic  Power  Committee.  This  branch  will  undertake  the 
study  of  everything  surrounding  hydraulic  possibilities,  such 
as  the  relation  between  snowfall  and  runolf,  the  loss  of  nat- 
ural energy  due  to  evaporation  and  the  most  modern  methods 
of  predetermining  rainfall.  In  this  work  they  no  doubt  will 
be  assisted  by  the  Western  sections  of  the  A.  I.  E.  E.  which 
will,  during  this  winter,  devote  considerable  time  to  the  same 
subject. 

II 
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DIAEY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

10:00  p.m.  Awakened  from  sleep  by 
baby.  Have  to  heat  water 
on  alcohol  stove. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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ELECTRICAL  SUPPLY  JOBBERS  HOLD   ENTHUSIASTIC  MEETING  AT  DEL  MONTE 


After  the  Pacific  Division 
of  the  Electrical  Supply  Job- 
bers' Association  had  met  in 
its  regular  fall  session  at  Del 
Monte,  California,  on  October 
21  and  22,  the  meeting  on 
Saturday  morning,  October 
23,  was  given  over  to  an  open 
session.  That  session  proved 
to  be  of  especial  interest  be- 
cause of  the  part  that  it  was 
shown  the  jobber  would  play 
in  the  great  hydroelectric 
development  planned  in  the 
West  during  the  next  decade. 
A  very  interesting  chart 
had  been  prepared  by  J.  M. 
Morris,  sales  engineer  of 
the  Westinghouse  Electric  & 
Blanufacturing  Company,  on 
which  was  shown  the  approx- 
imate amount  of  materials 
which  would  be  purchased  for 
every  kilowatt  of  hydroelec- 
tric energy  generated.  These 
estimated  costs  were  taken  in 
steps  covering  generation, 
transmission,  distribution  and 
utilization,  and  gave  a  good 
idea  of  the  amount  of  elec- 
trical apparatus  and  material 
which  will  be  required  in 
the  development  already 
planned. 

A  particularly  optimistic 
view  of  the  electrical  indus- 
try at  the  present  time  and 
for  the  future  among  the 
Pacific  States  was  sounded  by  John  A  Britton.  The 
amount  of  irrigating  still  to  be  done,  the  growth  of  industrial 
work,  the  growth  of  the  central  station  industry,  the  devel- 
opments pi-ojected  by  the  central  stations  for  the  next  ten 
years — all  these  Mr.  Britton  showed  were  indicative  of  the 


C.  C.  Hillis.  of  the  Electric  Appli- 
ance Company,  San  Francisco,  is  the 
competent  chairman  of  the  Paciiic 
Division,  Electrical  Supply  Jobbers' 
Association. 


wealth  which  was  bound  to 
come  to  the  Western  states 
in  the  near  future. 

In  discussing  the  effect  of 
the  electrical  industry  upon 
other  industries,  A.  Emory 
Wishon,  assistant  general 
manager  of  the  San  Joaquin 
Light  &  Power  Corporation, 
brought  out  the  features 
whereby  the  electrical  indus- 
try was  the  basic  industry  of 
virtually  all  of  the  other  in- 
dustries, particularly  in  the 
West,  and  one  which  would 
be  the  last  to  feel  any  de- 
pressions which  might  come 
in  other  industries  and  even 
then  to  a  lesser  degree. 

The  financing  of  all  these 
immense  developments  was 
discussed  by  A.  N.  Kemp, 
comptroller  of  the  Southern 
California  Edison  Company, 
who  spoke  of  the  creation  of 
public  wealth  and  of  the  great 
public  wealth  which  he  saw 
ahead  in  the  West.  He 
brought  out  the  means  where- 
by wealth  was  attracted  into 
the  public  utilities,  commend- 
ed the  recent  attitude  of  the 
Railroad  Commission  in  re- 
gard to  regulatory  bodies 
wherein  responsibility  goes 
with  authority  and  predicted 
a  better  basis  of  financing  for 
the   utility  companies  in  the 

future  under  this  policy.  The  organization  of  a  Speak- 
ing Bureau  to  carry  in  a  voluntary  way  this  message 
of  the  electrical  industry  to  all  kinds  of  organizations  in  the 
community  was  presented  by  Robert  Sibley,  editor  of  the 
Journal  of  Electricity,  who  mentioned  in  detail  several  mat- 


Dave  Harris,  Pacific  States  Electric 
Company,  photographed  with  the 
usual  cigar,  won  the  famous  Job- 
bers'   Cup   in  the   golf  contest. 


J.  M.  Morris,  WestinghoU'Se  Electric  &  Manufacturing  Company,  Los 
Angeles,  at  the  left,  presented  the  leading  paper  at  the  convention,  but 
does  not  see  why  that  makes  him  a  subject  for  photographers.  K.  E. 
Van  Kuran  of  the  same  company  had  charge  of  the  meeting  and  has  been 
complimented  on  its   success. 


At  the  left  C.  E.  Wiggin  of  Dunham,  Carrigan  &  Hayden,  and  F.  Beck 
of  the  National  Carbon  Company,  were  caught  before  they  had  quite 
finished  arranging  their  smiles.  At  the  right  is  John  A.  Britton,  Pacific 
Gas  &  Electric  Company,  responsible  for  an  inspiring  paper  forecasting 
the  immense   industrial   gl-owth  of  California. 
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ters  which  should  be  given  publicity  and  the  mediums  through 
virhich  this  could  be  accomplished.  He  sounded  rather  a  per- 
sonal note  when  he  touched  upon  Western  pioneers  in  the 
electrical  industry,  but  showed  the  value  of  this  personal 
factor  in  the  publicity  which  should  be  carried  on  throughout 
the  state. 

To  relieve  the  seriousness  of  the  situation,  the  conven- 
tion wound  up  with  a  special  dinner  Saturday  evening  at 
which,  beside  the  customary  speeches,  there  was  a  presenta- 
tion of  the  golf  cups  to  the  winners  of  the  respective  matches 
held  from  time  to  time  during  the  convention.  T.  E.  Bibbins 
received  the  Turner  trophy,  Hal  Lauretzen  the  Deming 
trophy,  D.  E.  Harris  the  old  copper  cup  and  R.  E.  Fisher  the 
Central  Station  cup. 

REGISTRATION,  JOBBERS'  MEETING 

Airey,   F.   J.,   Pacific   States  Electric   Co Los  Angeles 

Alexander,   E.    G.,    Alexander    &   Lavenson    Co San  Francisco 

Alvord,   R.   M..   General   Electric   Co San  Francisco 

Andei-son,   S.   B.,    Pacific   States   Electric   Co San  Francisco 

Barbion.   H.    L.,   Montana   Electric   Co Butte,   Mont. 

Beclt,   F.   G.,  National   Carbon   Co San  Francisco 

Booth,  P.  H.,  Edison  Elec.  Appliance  Co Ontario,  Cal. 

Britton,  J.  A.,  Pacific  Gas  &  Electric  Co San  Francisco 

Bach,   C.   R.,   Manhattan   Elec.    Supply    Co San  Francisco 

Berry,  W.  9.,  Western  Electric  Co San  Francisco 

Bibbins,  T.   E.,   Pacific  Gas  &   Electric   Co San  Francisco 

Curtiss,   G.  H.,  Elec.  Ry.  Mfg.   Supply   Co San  Francisco 

Daley,  Harry  H.,  Majestic   Elec.  Development  Co San  Francisco 

Davis,  L.  W.,  Westinghouse  Elec.  &  Mfg.   Co Los  Angeles 

Elliot,  A.  H.,   Pacific  Coast  Sec,   E.   S.   J.  A San  Francisco 

Fisher,    Earl,   Pacific   Gas   &    Electric    Co San  Francisco 

Garbutt,  H.  L.,  Westinghouse  Elec.   &  Mfg.   Co San  Francisco 

Graham,    N.    W.,    Graham    Reynolds    Co Los  Angeles 

Greenfield,  W.  S.,  Allied  Industries,  Inc San  Francisco 

Gregory,  S.  B.,  Arrow  Elec.   Co San  Francisco 

Hall,   C.   B.,  Illinois  Elec.   Co Los  Angeles 

Harper,   H.   L.,   Western  Electric   Co Los  Angeles 

Harris,   D.   E.,  Pacific  States  Electric   Co San  Francisco 

Hawley,    C.    B.,   Intermountain   Electric   Co Salt   Lake   City 

Holabird,   R.   D.,    Holabird   Electric    Co San  Fl-ancisco 

Holterman,   R.   J.,  Holabird   Electric   Co San  Francisco 

Howell,   H.   D.,  Westinghouse  Lamp   Co Denver,   Colo. 

Hillis,    C.    C,    Electric   Appliance    Co San  Francisco 

Il-win,  A.  M.,   Westinghouse  Elec.   &   Mfg.   Co San  Francisco 

Kemp,  A.  N.,  Southern  California  Edison  Co Los  Angeles 

Lauritzen,  Hal,  Duplex  Lighting  Works  of  G.  E New  York  City 

Lillard,    O.   W.,   Gould   Storage   Battery San  Francisco 

Morris,    Jno.,    Electric    Supply    &    Equipment    Co Hartford,    Conn. 

Murphy,  R.  W.,  McCandless  Miniature  Lamp  Works New  York   City 

Oakes,  R.  F.  and  W.,  National   Carbon  Co San  Francisco 

Parker,  J.  H.,  J.  T.  Parker  &  Son Parkersburg,  W.  Va. 

Pollard,  j;  F.,  Coast  Valleys  Gas  &  Electric  Co Salinas,  Cal. 

Pomeroy,  J.  G.   (and  daughter),  Manufacturer's  Agent Los  Angeles 

Presbrey,  J.   O.,  Ivanhoe  Regent  Works  of  G.   E St.  Louis,  Mo. 

Randall,  H.  D.,   General   Electric   Co Salt  Lake   City 

Sanderson;  H.  E.,   Bryant  Electric  Co San  Francisco 

Sawyer, "^W.    B.,   jr.,   U.   S.   Steel   Products   Co San  Francisco 

Sibley,"  Robert,    Journal   of  Electricity San   Francisco 

Snell,.T.   W.,   Sierra  &   San  Francisco  Power  Co San  Francisco 

Steel,  M.  F.,  Benjamin  Elec.  Mfg.  Co San  Francisco 

Stubbs,   O.   B.,   Stubbs   Electric   Co Portland,    Ore. 

Thompson,  C.  E.,  Westinghouse  Elec.  &  Mfg.  Co San  Francisco 

Vendegrift,  J.  A.,  National  Lamp  Works  of  G.  E Oakland 

Van   Kuran,    K.    E.,    Westinghouse   Elec.    &    Mfg.    Co Los  Angeles 

Wagner,    B.    A.,   Allied    Industries,    Inc San  Francisco 

Wiggin,    C.  E.,  Dunham,   Carrigan  &  Hayden San  Francisco 

Wishon,  A.  E.,   San  Joaquin  Light  &  Power  Corp Frssno 

Wolfsburg,    R.,   Allied   Industries,    Inc Los  Angeles 

Contractor-Dealer  Association  Formed  in  Tacoma 

The  electrical  contractors  and  dealers  of  Tacoma,  Wash- 
ington, have  formed  an  association  which  is  a  branch  of  the 
National  Association  of  Contractors  and  Dealers.  David  T. 
Dixon  is  president  of  the  new  organization,  J.  L.  Fugate, 
secretary-treasurer,  and  R.  R.  Lang,  chairman  of  the  execu- 
tive committee. 

Forwarding  California  Industries 

,  Two  i-ecent  San  Francisco  meetings  of  the  California 
Industries  Association  have  featured  the  possibilities  of  wider 
markets  for  California  industries.  The  meeting  of  October 
28  was  a  joint  luncheon  with  the  Foreign  Trade  Club  of  San 
Francisco  which  was  addressed  by  business  men  in  touch  with 
China  and  Mexico,  who  told  of  the  favorable  conditions  now 
prevalent  in  both  countries.  On  November  4  Sidney  Levy,  of 
the  Levy  Company  of  San  Francisco,  told  of  the  practical 
lessons  to  be  learned  in  the  establishing  of  a  manufacturing 
business  in  the  West.  A  special  program  featuring  the  activ- 
ities of  the  American  Legion  was  held  on  Armistice  Day. 


Important  Resolutions  Passed  by  Pacific  Coast  N.  E.  L.  A. 
Advisory  Committee 

The  electrical  home  was  an  especially  prominent  subject 
of  discussion  at  the  recent  meeting  of  the  Advisory  Com- 
mittee of  the  Pacific  Coast  N.  E.  L.  A.  held  in  San  Francisco, 
October  19  and  20. 

A  motion  was  passed  requiring  that  a  comprehensive 
report  be  made  covering  the  activities  of  the  California  Elec- 
trical Cooperative  Campaign  on  convenient  outlets  and  elec- 
trical homes,  this  report  to  be  in  such  form  that  it  can  be 
sent  out  by  the  Advisory  Committee  for  the  information  of 
subscribers  to  the  Campaign  and  the  electrical  industry  gen- 
erally. In  order  to  make  the  position  of  the  committee  clear 
as  to  the  financial  responsibility  to  be  taken  for  the  estab- 
lishment of  electrical  homes,  the  following  resolution  was 
passed: 

"The  Advisory  Committee  will  not  undertake  to  establish  an  elec- 
trical home  exhibit  in  any  locality  unless  the  local  electrical  interests  have 
first  provided  the  necessai-y  money  required  according  to  a  budget  prepared 
by  a  local  Electrical  Home  Committee  which  has  been  appointed  with  the 
approval  of  the  Advisoi-y  Committee,  and  which  has  prej^ared  the  plans 
and  the  budget  for  the  electrical  home  exhibit  approximately  as  outlined  in 
the  'Bulletin  on  Modern  Electrical  Homes'  of  the  Cooperative  Campaign ; 
and  provided  further  that  the  local  electrical  interests  through  this  Elec- 
trical Home  Committee  agree  to  pay  the  expenses  of  the  electrical  home 
exhibit  as  contemplated  by  the  budget,  together  with  any  additional  ex- 
pense approved  by  the  Electrical  Home  Committee  and  all  other  proper 
claims  which  may  arise  from  the  installation  and  operation  of  the  elec- 
trical home.  And  also  it  is  the  sense  of  the  Advisory  Committee  that  it 
is  unnecessary  for  the  electrical  industry  to  assume  any  part  of  the  cost 
of  advertising  done  by  the  subdivider  owning  the  home  or  any  part  of 
the   subdivider's   expense  in   preparing   or   exhibiting   the   home." 

Mr.  Arbogast  presented  a  letter  from  Mr.  Spring  de- 
scribing the  plan  which  the  Southern  California  electrical 
contractors  and  dealers  have  evolved  for  the  use  of  15,000  of 
the  number  two  wiring  plan.  They  contemplate  mimeograph- 
ing on  the  back  of  these  plans  a  list  of  their  members. 

Washington  Contractors  and  Dealers 

The  annual  meeting  of  the  Washington  Association  of 
Electrical  Contractors  and  Dealers  was  held  in  Seattle,  on 
November  4.  At  this  meeting  officers  of  the  association,  who 
will  serve  during  the  coming  year,  were  elected.  V.  S. 
McKenny  of  the  NePage-McKenny  Company,  Armour  Build- 
ing, Seattle,  is  president  and  Forrest  Smith,  Boston  Block, 
is  secretary. 

Public  Policy  Committee,  N.  E.  L.  &  P.  Association 

The  members  of  the  Public  Policy  Committee  of  the 
Northwest  Electric  Light  and  Power  Association  for  the  state 
of  Oregon  have  been  appointed  by  Geo.  L.  Meyers,  vice- 
president  for  that  state.    They  are  as  follows: 

R.  M.  Boykin,  vice-president  and  general  manager  North  Coast  Power 
Company,  Portland :  A.  B.  Bower,  manager  Condon  Electric  Company, 
Condon ;  C.  M.  Brewer,  vice-president  and  general  manager  Mountain 
States  Power  Company,  Albany ;  C.  J.  Edwards,  president  Coast  Power 
Company,  Tillamook  :  T.  H.  Foley,  vice-president  and  manager  Bend  Water, 
Light  &  Power  Company,  Bend ;  H.  V.  Gates,  president  Heppner  Light  & 
Water  Company,  Portland  :  R.  M.  Jennings,  manager  Douglas  County  Light 
&  Water  Company,  Roseburg ;  J.  L.  Kronenberg,  president  Bandon  Light  & 
Power  Company,  Bandon ;  J.  P.  Lottridge,  manager  Eastern  Oregon  Ijight 
&  Power  Company,  Baker ;  L.  P.  Lumpee,  manager  Vale  Electric  Company. 
Vale :  H.  F.  McCoi-mick.  manager  St.  Helens  Light  &  Power  Company, 
St.  Helens  :  L.  T.  Merwin,  assistant  general  manager  Northwestern  Electric 
Company,  Portland :  R.  J.  Moore,  president  Yamhill  Electric  Company, 
Newberg :  J.  F.  Orr.  district  manager  Idaho  Power  Company,  Payette, 
Idaho  :  J.  W.  Ralph,  secretai-y  Hermiston  Light  &  Power  Company.  Her- 
miston  ;  R.  C.  Reese,  president  Prairie  Power  Company,  Prairie  City ;  E.  G. 
Robinson,  president  Molalla  Electric  Company,  Canby :  J.  A.  Ruble,  presi- 
dent and  manager  Amity  Light  &  Power  Company,  Amity  :  C.  L.  Shattuck, 
superintendent  Deschutes  Power  Company,  Prineville :  C.  M.  Shinn,  vice- 
president  and  manager  Cottage  Grove  Electric  Company,  Cottage  Grove : 
J.  T.  Thompson,  manager  Sheridan  Light^  &  Power  Company,  Sheridan : 
R.  M.  Townsend,  Portland  Railway,  Light  &  Power  Company,  Portland  : 
H.  L.  Walther,  division  superintendent  California-Oregon  Power  Company, 
Medford :  I.  H.  Watts,  Preston-Shafer  Milling  Company,  Athena. 

Illlllllllll 


DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

1:00  a.m.  Awakened  by  rain.  John  falls 
over  rocking  chair  while 
hunting  for  matches.  Swears. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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(The  farmer  or  the  dealer  who  sells  to  the  farmer  will  be  interested  in  the  description  of  a 
popular  farm  lighting  and  power  plant  which  appears  here  and  in  the  presentation  of  a  new 
rheostat  for  charging  batteries.  An  electrically  operated  advertising  sign  invented  in  the  West 
is  also  described  here  along  'with  a  new  transformer,  a  combination  switch  and  receptacle 
plant  and  a  new  line  of  insulating  varnishes. — The  Editor.) 


3j 


THE  WILLYS   LIGHT  AND  POWER 
PLANT  FOR  THE   FARMER 

Since  June,  1920,  Willys  Light  elec- 
tric light  and  power  plants  have  been 
ordered  from  the  Toledo  factory  by  the 
Roberts  Manufacturing  Company,  San 
Francisco  distributors  of  these  plants. 
This  fact  shows  that  even  the  farmer 
in  remote  districts  is  converted  to  the 
electrical  farm  idea.  This  type  of  plant 
is  also  serving  as  a  pioneer  of  the  elec- 
tric idea  in  countries 
of  the  Orient. 

The  simplicity  of 
the  Willys  Light  is 
its  most  distinctive 
feature.  It  consists 
of  an  engine-genera- 
tor unit  and  a  stor- 
age battery.  The 
engine  generator  is 
made  up  of  a  Knight 
sleeve-valve,  air- 
cooled  engine,  a  di- 
rect connected  Auto- 
Lite  generator  and 
a  simplified  Auto- 
Lite  control.  A  two- 
gallon  fuel  tank  is 
located  in  the  engine 
base.  The  kerosene,  gasoline,  distillate 
or  alcohol  is  supplied  to  the  mixing 
valve  by  suction. 

The  generator,  directly  connected  to 
the  engine,  has  four  poles  and  a  simple 
shunt  winding.  The  armature  is  slipped 
on  and  revolves  with  the  crankshaft. 

The  battery  has  a  capacity  of  225 
ampere-hours  and  can  be  charged 
with  two  gallons  of  kerosene.  One 
charge  will  pump  one  hundred  gallons 
of  water  every  day,  wash  four  tubs  of 
clothes,  heat  the  electric  iron,  run  a 
vacuum   sweeper   and   churn. 

ELECTRICALLY  OPERATED 
ADVERTISING  SIGN 

For  displaying  advertising  cards  in 
shop  windows,  a  motor  driven  card  dis- 
play machine  is  being  manufactured  by 


the  United  Advertising  and  Sales  Com- 
pany of  San  Francisco,  California.  By 
this  machine  24  cards  of  standard  street 
car  size  are  continuously  rotating,  in- 
dividual cards  sliding  into  view  at  defi- 
nite intei-vals.  Chains  at  both  ends  of 
the  machine  are  driven  by  a  Westing- 
house  type  CA,  1/20-hp.,  110-volt,  1750 
r.p.m.  motor  through  a  horizontal  shaft, 
worm  gear  and  belt. 

The  machine   originally  brought   out 


The  advertising  card  is  changed  every  minute 
or  so  by  this  new  motor-driven  card  display 
machine. 


The   Willys   Light   electric    and   power   plant 


was  constructed  largely  of  wood  but 
later  dies  and  patterns  were  made 
whereby  all  parts  of  the  machine  are 
now  being  constructed  of  metal,  making 
a  very  substantial  machine. 

NEW  TYPE  TRANSFORMER 

The  Acme  Apparatus  Company,  Cam- 
bridge, Massachusetts,  has  placed  on 
the  market  a  new  transformer.  This 
is  designed  to  produce  direct  current  at 
375  volts  and  550  volts.  It  is  made  in 
50-watt  and  200-watt  sizes,  for  use  with 
rectifying  tubes,  a  small  conductor  on 
an  Acme  1.5-Henry  choke  coil.  These 
transformers  are  also  provided  with 
windings  for  use  in  heating  the  fila- 
ments of  the  rectifying  tubes  and  the 
oscillating  tubes  which  are  used  in  the 
generation  and  modulation  of  the  con- 
tinuous wave  current. 

HEATER  TO  ATTACH  ON 
FAUCETS 

A  device  which  heats  the  water  as  it 
flows  through  the  faucet  has  been  de- 
veloped by  the  National  Electric  Water 
Heater  Corporation  of  New  York  City. 
This  device  can  either  be  attached  to  the 
faucet  directly  or  by  means  of  a  rubber 
hose,  whenever  such  a  feature  is  desired. 

DEVICE  FOR  TESTING  CIRCUITS 
FOR  CONTACTS 

An  instrument  for  testing  open  or 
short  circuits  in  houses,  factories  or 
motor  windings  has  been  developed  by 
the  Electric  Signal  Manufacturing  Com- 
pany of  Orange,  New  Jersey.  This  in- 
strument, which  goes  under  the  name  of 
the  Emka  Buzzer  Tester,  is  in  reality 
a  combination  of  buzzer,  telephone  con- 
nection and  battery  in  one  set. 


NEW  LINE  OF  INSULATING 
VARNISHES 

Those  concerned  with  the  manufac- 
ture or  maintenance  of  electrical  equip- 
ment will  be  interested  in  a  new  and 
complete  line  of  insulating  varnishes 
and  japans,  which  have  been  placed  on 
the  market  by  the  General  Electric 
Company,  Schenectady,  New  York. 
Varnishes  are  divided  into  two  general 
classes  known  as  black  varnishes  and 
yellow,  or  clear  varnishes. 

RHEOSTAT  FOR  CHARGING 
BATTERIES 

The  users  of  farm  lighting  equipment 
appreciate  the  importance  of  having 
simple  charging  rheostats  of  reliable 
construction  for  keeping  their  automo- 
bile batteries  in  good  condition.  The 
new  C-H  Charging  Rheostat,  shown  in 
the  illustration,  is  said  to  stand  up  ex- 
ceptionally well,  even  under  severe  con- 
ditions, and  is  easily  installed  and 
operated. 

The  rheostat  is  connected  in  one  of 
the  lines  from  the  32-volt  generating 
set  and  in  series  with  the  battery  to  be 
charged.  A  dial  plate  underneath  the 
operating  handle  is  marked  to  indicate 
the  proper  setting  for  charging  certain 
numbers  of  cells.    The  handle  is  moved 


To  charge  small  batteries  with  this  rheostat, 
set  the  dial  to  correspond  to  the  number  of  cells 
to  be  charged,  and  throw  a  switch.  Used  with 
the    fai-m    lighting    plants. 

until  the  arrow  is  at  the  proper  point 
on  the  dial  plate,  after  which  the  bat- 
tery circuit  is  closed,  and  the  charge 
begins. 

COMBINATION  SWITCH  AND 
RECEPTACLE  PLATE 

The  Peerless  Light  Company,  Chi- 
cago, is  offering  a  new  type  of  com- 
bination switch  and  receptacle  plate 
with  removable  ■  doors.  This  plate  is 
suitable  for  either  the  old  type  No.  1908 
receptacle  or  the  new  type  standard 
flush  receptacle. 
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TRADE  NOTES 
Opportunities  in  South  America  — 

The  manufacturer  of  electrical  goods  is  looking  to  South 
America  as  a  fresh  market  for  his  wares.  In  all  parts  of  the 
continent  plans  ai'e  being  made  to  develop  and  use  the  poten- 
tial hydroelectric  power  which  is  practically  unlimited.  The 
following  tabulation  of  the  projects  which  are  being  planned 
in  the  various  countries  gives  some  conception  of  the  vast 
development  which  is  taking  place. 

HYDROELECTRIC  PROJECTS  OF  SOUTH  AMERICA 


Project 

*ARGENTINA : 

150,000  hp.  hydroelec- 
tric plant. 

fPower  plant 


Power  station,  exten- 
sion tunnel  &  aque- 
duct system  costing 
$5,600,000. 


BRAZIL : 


Power  plants  for  and 
elect,    of    RR. 
30.000      hp.       power 
plant 

Contracts  for  furnish- 
ing 8,400,000  kw-hr. 
which  is  being  elec- 
trified 

270,000  hp.  power 
plant 


Electrification  of  cen- 
tral  Brazil  RR. 
Two    hydroelectric 
plants     and     inst.     of 
street  car  service. 
Power  plant  and  elec- 
trification    of     Victo- 
ria-Minas   RR. 
Construction    and    ex- 
ploitation    of      high 
temperature  furnaces. 
a     steel     factory     and 
reducing   apparatus 
Electric      smelting 
plant 

BOLIVIA : 

Power  plant 
Power  plant 
Power  plant    (cost   of 
three:    $10,000,000) 
fLa  Paz-Yungas  elec- 
tric  railroad 


Electrification  of  the 
Corocoro  copper  mines 
and  city  of  La  Paz 
Two  electrically  op- 
erated tramways  to 
connect  Oruro  and 
Cochabamba 
Power    and    heat 

Completion     of     RR. 

electrification  and  re- 
construction of  lines 
to  meter  width 
Provision  for  electric 
power  and  heat 
Extension  of  RR.  to 
Uncia 

Addition     to     electric 
line  known  as  Cocha- 
bamba,    Vinto,     Cliza 
tramway 
Hydroelectric   plant 

Installation  of  a 
smelting  plant  run  by 
electricity 

Founding  of  a  town 
and  construction  of 
an  electric  tramway 
to   it 

Electrification  of  all 
railways  in  Brazil 


Location 


Falls  of  the  Iguazu 
(one  of  the  world's 
best  single  resources). 

Mendoza 


Falls   of   Rio   Blanco 


Brazil 

River    Jacuhy 


Rio  de   Janeiro 

From  Barra  to  Pirahy 
Vac.    of   Rio    Janeiro 


Constructors 


Gov.  of  Argentina 
Uruguay   &   Brazil. 

La  Empresa  de  Luz 
y  Fuerza  (German 
Ck>.). 

Municipality  of  Men- 
doza 


Gov.    of   Brazil 

Bids  asked  for  con- 
struction by  D  e  p  t. 
Porto  Alegre 
La  Empresa  Electra 
de  Jandiahy  and  the 
Sao   Paulo   Elec.    Co. 

Internationally    oi'- 
ganized  company  hav- 
ing    American    inter- 
ests 
Gov.   of   Brazil 


West   Central    Brazil  Itabira  Iron  Ore   Ck). 

West   Central    Brazil  Itabira   Iron  Ore   Co. 


Ribeiro    Preto,    Prov. 
of   Sao   Paulo 


La   Paz 
Tres    Cruces 
Colquechaca 


La  Paz 


La  Paz 


Compania  Electrica 
Metallurgica  Brazil- 
eira 


Bolivian  Government 
(financed  by  $2,400.- 
000  loan  made  in 
U.    S.) 

Directors  Corocoro 
copper   mines 


Mining     section     of 
Tres    Cruces 


Mining     section     of 
Tres  Cruces 
Coch  ab  amba- Val  p  a- 
raiso   RR. 


Mining    district    of 

Colquochaca 

Mining     district    of 

Colquochaca 

Cochabamba 


District   of   La   Paz 
District   of   La   Paz 

District   of   La   Paz 


La  Sociedad  de  Luz 
y  Fuerza  de  Cocha- 
iiamba  CJo..  capital- 
ized at  $2,000,000. 
The  Guggenheims  of 
New   York 

The    Guggenheims    of 
New    York 

The    Guggenheims    of 
New  York 


Gov.    of    Brazil 


Project 

PERU: 

fElectric   smelter 


Provision  for  electric 
power  for  working- 
men's  homes 
20.000-kw.  hydroelec- 
tric plant  connection, 
vanadium  ore  reduc- 
ing plant 
Electric  lighting  plant 


CHILE : 

Electrification  of  San- 
tiago to  Valparaiso 
railroad.  ( Cost  $10,- 
000,000)  ($35,000,000 
Gov.  loan  for  entire 
electric  development) 
100,000  hp.  plant  for 
supply  lighting  and 
ixjwer 

Electrification  of  RR. 
at  cost  of  $7,500,000 
and  erection  of  power 
plant 

COLOMBIA: 

Power  plant 

Construction  of  locks 
to  provide  lighting 
for  El  Espinal,  Gua- 
mo  and  El  Chi  coral 
Harnessing  the  Caro- 
ni  Falls  to  provide 
power  for  new  elec- 
tric   railway 


Location 

Oroya 

Oi-oya 

25  mi.   from  Jumasha 

Porto  vie  jo 
Chile 

Dist.    of    Valparaiso 


Antofogasta  -  La    Paz 
Railway 


Near  the  Neusa  Riv. 
La  Bolso  near  Espinal 


San  Felix  on  the  Ori- 
noco to  the  Guasipati 
gold  fields. 


Constructors 

The  Cerro  de  Pasco 
Copper  Corp..  Prov- 
ince of  Juin 
The  Cerro  de  Pasco 
Copper  Corp.,  Prov- 
ince of  Juin 
Vanadium  Corp.  of 
America 


Municipality    of    Por- 
toviejo 


Government  of   Chile 


Anglo-Chileno-Ameri- 
cano 

British   owners 


Power     company     in 

Zipaquira 

Irrigation  interests  in 

Tolima 


*Dr.  Julius  Klein,  the  United  States  Commercial  Attache  to  the  Argen- 
tine Republic,  says  that  power  plants  could  well  be  established  near  Salta 
in  the  northwest,  near  Iguazu,  and  in  the  Rio  Negro  district,  to  serve 
Bahia  Blanca  of  the  southeast,  and  that  there  will  be  a  great  demand  for 
electric  power  for  supplying  the  various  railroads  which  contemplate  the 
electrification  of  their  lines.  At  the  present  time  the  Argentine  railways 
use  three-fourths  of  the  coal  consumed  in  Argentina. 

tNow  under  construction. 

Engineering  Products  Company  Establis>hed  — 

J.  A.  Kinkead  and  C.  W.  Hunt,  Jr.,  announce  the  open- 
ing of  the  offices  of  the  Engineering  Products  Company  in 
the  Rialto  Building,  San  Francisco.  This  company  is  Pacific 
Coast  agent  for  Penn  Iron  &  Steel  Co.;  Falls  Hollow  Staybolt 
Co.;  J.  Faissler  Manufacturing  Co.;  Lovekin  Pipe  Expanding 
&  Flanging  Machine  Co.;  Hunter  Saw  &  Machine  Co.;  Sem- 
inole Chemical  Co.,  Inc.;  Wm.  V.  Dee  Co.;  Hobbs  Chain  Co. 
and  the  Key  Boiler  Equipment  Co.,  as  well  as  exclusive 
agent  in  northern  California  for  Collins  &  Webb,  Los  Angeles. 

3,000-hp.  Synchronous  Motor  — 

The  Ridgway  Dynamo  &  Engine  Company  of  Ridgway, 
Pa.,  have  built  what  is  thought  to  be  the  largest  synchronous 
motor  yet  manufactured.  This  motor  is  rated  at  3,000  hp. 
and  wound  for  2,200  volts,  60  cycles,  3-phase.  It  was  fur- 
nished the  Canadian  Copper  Company  at  Copper  Cliff,  Onta- 
rio, Canada,  and  is  direct  connected  to  a  Ratteau  Smoot 
Blower.  Several  other  motors  of  this  rating  have  been  sold 
to  South  American  mining  companies. 

Transfer  of  Washing  Machine  Company  — 

The  assets  and  good-will  of  the  Blue  Bird  Manufactur- 
ing Company  have  recently  been  purchased  by  the  Davis 
Sewing  Machine  Company  of  Dayton,  Ohio,  who  will  continue 
the  manufacturing  and  sale  of  the  Blue  Bird  Electric  Clothes 
Washer.  As  far  as  possible  the  old  Blue  Bird  distributors 
will  be  retained. 
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DIARY  OF  AN  OLD-FASHIONED  FARMER'S  WIFE 

2:80a.m.    Dream   of  electrically   op- 
erated farm.    Peace. 

MORE  ELECTRICITY  NEEDED  ON  THE  FARM 
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(The  complete  electrification  of  a  shingle  and  cedar  siding  mill,  increased  capacity  of  a  power 
company  and  plans  for  a  six  million  dollar  terminal  at  Seattle  show  the  industrial  activities  of 
the  Pacific  Northwest.  The  Pacific  Central  district  reports  unusual  activity  along  industrial 
building  lines  with  a  large  number  of  power  company  bond  issues  for  new  construction  work. 
The  organization  of  a  new  power  company,  road  work  and  the  contract  awarded  for  a  new  irri- 
gation district  are  some  of  the  notes  from  the  Intermountain  and  Pacific  Southwest  districts. 
—The  Editor.) 


THE  PACIFIC  NORTHWEST 

LA  CENTER,  WASH.— The  installation  of  an 
electric  lighting  system  is  contemplated  for  the 
town    of    La    Center. 

DEER  PARK,  WASH.— The  Litt!e  Spokane 
Power  &  Light  Company  has  changed  its  name 
to  The  Mount  Spokane  Power  Company,  and  has 
increased  the  capital  stock  of  .  the  company  to 
$100,000. 

GRANTS  PASS,  ORE.— Application  to  con- 
stru-ct  a  dam  85  feet  in  height  at  an  estimated 
cost  of  5100,000,  for  the  irrigation  of  1,240 
acres,  has  been  filed  by  the  Country  Club 
Orchard  Company. 

BURNS,  ORE.— Louis  C.  Kelsey,  consulting 
engineer  of  Portland,  Ore.,  and  Nampa,  Idaho, 
has  completed  plans  for  a  municipal  lighting 
plant  for  the  city  of  Burns.  The  plant  is  esti- 
mated to  cost  $53,127.63. 

PORTLAND,  ORE. — Fire  in  the  Cazadero 
hydroelectric  plant  of  the  Portland  Railway, 
Light  &  Power  Company  recently  destroyed  two 
generators,  oil  switches  and  other  equipment, 
with  a  damage  amounting  to  $6,000. 

THE  DALLES,  ORE.— This  city  has  recently 
awarded  to  R.  A.  Twiss  of  The  Dalles  a  contract 
for  an  ornamental  street  lighting  system.  Each 
light  will  be  supported  by  an  ornamental  pressed 
steel  pole,  lights  to  be  of  300  candle-power. 

SEATTLE,  WASH.— The  Pacific  Coast  Coal 
Company  has  petitioned  the  King  County  Com- 
missioners for  permission  to  erect  poles  and 
wires  to  carry  13,000  volts  of  electricity  from 
its  Hyde  mines  to  its  Black   Diamond  mines. 

PORTLAND,  ORE.— The  Poi-tland  Railway, 
Light  &  Power  Company  will  construct  a  $4,000 
temporary  sub-station  to  take  the  place  of  its 
Northern  Hill  sub-station,  which  was  destroyed 
by  fire  last  spring.  A  permanent  structure  to 
cost  535,000  will  be  built  at  a  later  date. 

OLYMPIA,  WASH.— The  capitol  commission 
has  awarded  the  contract  for  Class  B  electric 
fixtures  for  the  temple  of  justice,  insurance 
building  and  power  house,  to  H.  E.  Gleason  and 
Company  of  Seattle.  Final  award  of  the  re- 
maining contract  for  Class  A  fixtures  was  post- 
poned for  further  consideration. 

PORTLAND.  ORE. — Application  for  permit  to 
develop  power  on  the  Deschutes  River  in  Oregon 
has  been  made  by  the  Columbia  Valley  Power 
Company,  with  headquarters  at  28  Nassau  street, 
New  York  City.  Robert  O.  Hayward  is  president 
of  the  company.  The  application  asks  permis- 
sion to  develop  power  for  manufacturing  and 
irrigation  purposes. 

PORTLAND.  ORE.— Electrical  display  signs, 
long  recognized  as  prime  advertising  requisites, 
are  now  to  be  used  in  Portland  for  inducing 
sinners  to  come  to  church.  The  First  Congrega- 
tional Church  has  applied  to  the  council  for  per- 
mission to  erect  an  electrical  sign  at  Park  and 
Madison  streets,  the  sign  to  be  1 1  feet  by  9 
inches,    and   of   approved  type. 

TACOMA.  WASH.— The  city  council,  when  it 
recently  eliminated  the  provision  of  a  franchise 
with  the  Tacoma  Railway.  &  Power  Company, 
which  provided  that  the  city  of  Tacoma  should 
i-'urnish  lighting  service  to  power  patrons  of  the 
company  at  the  same  rate  charged  city  power 
patrons,  placed  all  i>ower  users  of  lighting  serv- 
ice on  an  equal  basis  in  the  city. 


NEW  WESTMINSTER,  B.  C— The  city  coun- 
cil will  decide  at  an  early  date  whether  the  city 
will  build  a  municipal  gas  plant,  or  offer  some 
inducements  to  the  Vancouver  Gas  Company,  or 
the  British  Columbia  Electric  Company,  to  erect 
a  plant.  A  bond  issue  of  $60,000  was  voted  at 
one  time  for  this  purjMse,  but  the  fund  was  used 
during  the  war  years  for  urgent  local  improve- 
ments. 

SALEM,  ORE.— The  Nibley-Minnaygh  Lumber 
Company,  a  Wallowa  corftoration,  asks  for  a 
permit  from  the  state  engineer  to  divert  300 
sec.-ft.  of  water  from  Wallowa  river,  for  gen- 
erating electric  power  for  the  operation  of  a 
sawmill,  a  planer  and  a  lighting  plant.  A  dam 
of  rock  and  earth,  with  spillway,  timber  head- 
gate,  main  ditch  and  flume  4400  ft.  long  will 
cost  $15,000. 

SEATTLE,  WASH.— Replying  to  Mayor  Hugh 
M.  Caldwell's  request  that  an  oil  tanker  be 
assigned  to  bring  fuel  oil  from  California,  for 
use  of  the  Lake  Union  power  plant  of  the 
Seattle  municipal  system.  Admiral  Benson  states 
that  the  Shipping  Board  will  do  all  possible  to 
provide  a  vessel.  Recent  early  rains  have  saved 
the  Lake  Union  plant  to  a  great  extent,  and 
delivery  of  the  oil  may  be  postponed  with 
serious    effect. 

SEATTLE,  WASH.— Construction  of  a  $6,000.- 
000  ocean  terminal  for  the  Pacific  Steamship 
Company  on  the  26-acre  site  of  the  former 
Skinner  &  Eddy  yai-d  No.  2  has  been  taken 
under  consideration  by  the  United  States  Ship- 
ping Board,  owner  of  the  property.  Plans  call 
for  the  construction  of  three  1000-ft.  piers  and 
a  five-story  steel  and  concrete  warehouse  and 
oflice  building.  The  terminal  will  have  a  capac- 
ity of  325,000  tons  of  cargo. 

RIDGEFIELD,  WASH.— The  shingle  and  cedar 
siding  plant  of  the  Bratlie  Bros.  Mill  Company 
in  this  city  has  been  completed,  at  a  cost  of 
$200,000.  The  plant  is  electrically  operated 
throughout,  each  machine  having  its  individual 
motor.  The  power  house  equipment  consists  of 
three  72  x  18  high-pressure  boilers  and  a  large 
AUis-Chalmers  steam  turbine  of  the  Parsons 
type,  direct  connected  to  a  generator  capable 
of  producing  1.000  horsepower.  J.  L.  Bratlie 
is   superintendent  of   the   plant. 

BANDON,  ORE. — The  Bandon  Power  Com- 
pany, as  a  step  in  the  movement  for  larger 
capacity  power  and  electric  plant  at  Bandon, 
with  a  dam  on  Willow  Creek,  and  a  transmis- 
sion line  of  20-odd  miles  to  Bandon,  has  offered 
to  the  city  its  entire  plant,  including  buildings, 
distribution  system  and  machinery,  for  the  sum 
of  $35,000.  Engineers  have  estimated  the  prob- 
able cost  of  the  new  system  at  $105,000,  includ- 
ing the  power  company's  holdings  at  a  price 
of  $25,000.  The  city  has  appointed  an  apprais- 
ing board  to  fix  the  value  of  the  present  plant. 

ROSEBURG,  ORE. — A  suit  for  mortgage  fore- 
closure against  the  Umpqua  Water,  Light  and 
Power  Company  was  filed  recently  in  the  federal 
court  by  A.  C.  Chumasero  and  Anna  McNabb 
Burton,  two  bondholders  holding  approximately 
$76,000  of  the  company's  bonds.  Co-defendants 
with  the  Umpqua  corporation  are  the  Douglas 
County  Light  &  Water  Company,  the  Merchants 
Savings  &  Trust  Company,  the  Merchants  Invest- 
ment  &   Trust   Company,   the   Commercial   Trust 


&  Savings  Bank  and  the  Security  Savings  & 
Trust  Company,  all  of  whom  claim  interest  in 
the   Umpqua   corporation. 

TACOMA,  WASH.— In  a  report  to  the  city 
council  by  City  Light  Commissioner  Ira  S. 
Davisson,  it  is  stated  that  the  net  revenues  for 
the  city  light  department  for  the  first  nine 
months  of  1920  exceeded  those  of  the  entire 
year  of  1919. .  The  light  department,  it  is  stated, 
is  now  running  about  $21,000  above  the  record 
of  1919  in  gross  monthly  income.  While  the 
sale  of  current  for  the  first  nine  months  did  not 
reach  the  gross  receipts  of  1919  by  about  $113,- 
000.  the  operating  expenses  are  very  little  higher 
for  the  greater  volume  of  business  done,  and 
the  net  result  is  a  greater  amount  available  for 
redemption   of  bonds  and  improvements. 

THE  PACIFIC  CENTRAL  DISTRICT 

SAN  FRANCISCO,  CAL.— The  latest  addition 
to  the  list  of  California  public  utility  companies 
is  the  Nevada  California  Electric  Corporation. 
This  concern,  which  has  $12,000,000  of  its  bonds 
in  the  hands  of  the  public,  has  been  previously 
financed  through  New  York  and  Denver  bank- 
ers. It  is  now  putting  out  a  $1,500,000  issue, 
the  greater  part  of  which  will  be  placed  locally 
by  Blyth,  Witter  &  Co.  The  Nevada  California 
Electric  Corporation  is  an  80  per  cent  hydro- 
electric concern  and  operates  in  Nevada  and 
California.  It  has  the  distinction  of  operating 
the   longest  transmission  line  in  the  world. 

RIVERSIDE,  CAL. — Returns  of  Riverside  cit- 
i-us  growers  for  the  season  of  1918-1919  just 
closed  are  estimated  at  $5,310,000.  There  were 
2830  cars  shipped.  The  crop  for  the  coming 
season    is    estimated    at    about    4000    cars. 

FRESNO,  CAL. — The  California  Associated 
Raisin  Company  is  planning  to  build  offices  on 
its  ten-acre  tract,  to  cost  approximately  $150,000. 
It  is  also  reported  that  the  California  Peach 
and  Fig  Growers  will  build  on  the  same  plot. 

MARTINEZ,  CAL. — Articles  of  incorporation 
of  G.  W.  McNear,  Inc.,  were  filed  recently  with 
County  Clerk  J.  H.  Wells.  The  firm  is  capital- 
ized at  $1,000,000  and  is  incorporated  for  50 
years  with  its  principal  place  of  business  and 
other    facilities. 

VALLEJO.  CAL. — An  optical  plant,  at  which 
all  work  on  optical  instru^ments  of  the  Pacific 
Fleet  will  be  done,  is  to  be  established  at  the 
Mare  Island  Navy  Yard.  This  is  according  to 
Lieutenant  Charles  Swanberg,  who  has  arrived 
from  the  Washington  shipyards  to  take  charge 
of    the    plant. 

SAN  FRANCISCO,  CAL.  —  Great  Western 
Power  Company  of  California  has  applied  to  the 
Railroad  Commission  for  an  order  authorizing 
the  sale  of  $1,500,000  of  general  mortgage  bonds, 
the  proceeds  to  be  used  to  reimburse  the  com- 
pany's treasury  for  construction  expenditures 
in  connection  with  its  hydroelectric  development 
projects. 

PETALUMA,  CAL. — This  city  having  request- 
ed it,  the  Railroad  Commission  ordered  the  dis- 
missal of  the  city's  complaint  against  the  Peta- 
luma  Power  and  Water  Company  which  was 
filed  in  the  face  of  impending  water  shortage. 
The  city  alleged  that  the  company  was  not 
using  due  diligence  in  its  efforts  to  meet  de- 
mands for  water. 
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FRESNO,  GAL. — San  Joaquin  Light  &  Power 
Corporation  has  been  authorized  by  the  Railroad 
Ckjmmission  to  execute  a  trust  agreement  secur- 
ing the  payment  of  $2,625,000  of  collateral  trust 
bonds. 

SAN  FRANCISCO,  CAL.— The  San  Francisco 
Mint  jumped  a  lapse  of  fifty-two  years  in  effi- 
ciency when  the  newly  installed  Rennerfeldt 
electric  furnace  began  operation  November  9. 
This  huge  electric  furnace  is  a  drum-like  metal 
ball  fed  on  either  side  by  two  huge  electrodes 
and  a  third  entei-ing  from  the  top,  meeting  in 
the  center  and  maintaining  a  constant  high 
temperature  sufficient  to  melt  the  rough  bars  of 
silver,    gold  or   copper. 

CHICO,  CAL.— That  the  best  means  by  which 
the  municipalities  may  bring  cheap  power  for 
municipal  purposes  to  realization  is  to  be  found 
in  the  appropriation  of  undeveloped  sites  in  the 
Sierra  Nevada  Mountains  and  the  construction 
of  hydroelectric  power  plants,  is  the  claim  ad- 
vanced at  the  California  League  of  Municipali- 
ties in  session  here  November  9.  The  speaker 
was  0.  F.  Scattergood,  city  engineer  of  Los 
Angeles.  Some  500  delegates  were  in  attendance 
at  this  twenty-second  convention  of  the  asso- 
ciation. 

SANTA  CRUZ.  CAL. — An  order  issued  by 
the  Raili-oad  Commission  authorizes  the  Boulder 
Creek  Electric  Light  and  Water  Company,  which 
operates  in  Santa  Cruz  county,  to  take  over  the 
properties  of  the  Mountain  Light  and  Water 
Company,  which  sei-ves  contiguous  territory. 
The  order  pix)vides  for  the  issuance  by  the 
Boulder  company  of  S50.000  of  bonds  and  $5,000 
of  stock  to  the  Mountain  company  in  payment 
for  the  system.  The  appraised  value  of  the 
properties  involved  in  the  transaction  is  given 
as    §61.285.02. 

SAN  FRANCISCO.  CAL.— Declaring  that  Cal- 
ifornia is  at  the  gateway  of  enormous  possibili- 
ties, but  that  it  will  not  reach  the  peak  of 
development  unless  its  natural  resources  are 
carefully  fostered  and  utilized,  the  California 
State  Railroad  Commission,  in  a  letter  to  Gov- 
ernor William  T>.  Stephens  transmitting  its  an- 
nual report,  urges  a  survey  of  the  state's  water 
and  power  resources.  Referring  to  hydroelectric 
power  development  now  under  way,  the  Commis- 
sion expresses  the  belief  that  "as  a  result  of 
this  activity  California  will  never  again  face 
the  serious  situation  created  by  the  1919-1920 
combination  of  extraordinary  demand  with  min- 
imum supply."  In  this  connection  it  is  urged 
that  "steps  be  taken  immediately  whereby  a 
complete  investigation  of  all  hydroelectric  power 
ixjssibilities  and  water  storage  possibilities,  for 
irrigation  and  other  purposes,  be  made  in  de- 
tail and  such  legislative  action  taken  as  will 
give  to  the  Commission  complete  jurisdiction  to 
direct  the  power  developments  in  the  state  so 
that  the  most  good  to  be  public  will  be  had." 

THE  PACIFIC  SOUTHWEST 

LOS  ANGELES,  CAL.— Pacific  Electric  Rail- 
way Company  has  applied  to  the  Raih-oad  Com- 
mission for  authority  to  abandon  and  remove  a 
spur  track  near  Maxson  Station,  Covina  line, 
Los  Angeles  county.  The  track  was  built  to 
serve  the  Whittier  Land  and  Water  Company 
pumping  plant  when  it  used  oil  as  fuel.  The 
pumping  plant  is  now  operated  by  electricity. 

SANTA  FE.  NEW  MEX.— The  application  of 
the  City  Electric  Company  of  Albuquerque  for 
a  franchise  to  build  electric  lines  and  for  rights- 
of-way  along  practically  every  main  road  in 
Bernalillo  county  has  been  refused,  with  the 
exception  of  the  proposed  intei-urban  line  from 
Albuquerque  to  Alameda.  This  will  be  granted 
if  the  company  will  accept  certain  imposed  con- 
ditions. 

LOS  ANGELES.  CAL.— The  Ontario  Power 
Company,  San  Bernardino  county,  has  applied 
to  the  Railitjad  Commission  for  authority  to 
issue  and  sell  ?38,000  par  value  of  its  7  per  cent 
preferred  stock   at  par.     The  proceeds  are  to  be 


used  to  reimburse  the  company's  treasury  for 
construction  and  other  expenditures  and  to  pur- 
chase what  is  known  as  the  Base  Line  Road 
pole  line  from  the  Southern  California  Edison 
Company. 

LOS  ANGELES,  CAL.— Declaring  that  the 
present  rates  are  non-compensatory,  the  Raih-oad 
Commission  has  authorized  the  Pasadena  Elec- 
tric Express  Company  to  put  into  effect  a  new 
schedule  of  charges  for  service  between  Los 
Angeles,  South  Pasadena.  Alhambra  and  Pasa- 
dena. The  new  rates  are  approximately  25  per 
cent  higher  and  the  schedules  segregate  and 
provide  different  charges  for  pick-up  and  deliv- 
ery  service. 

LOS  ANGELES,  CAL.— Reconstruction  work 
which  is  expected  to  soon  provide  ample  elec- 
tricity for  the  entire  valley  and  reduce  the  local 
IX)wer  difficulties  has  been  started  on  the  gas- 
electric  plant  of  the  Holton  Power  Company. 
Frederick  Stiefel.  construction  expert  of  the 
Allis-Chalmers  Company,  will  rebuild  the  1000- 
hp.  gas  engine  plant  and  restore  it  to  the  rated 
capacity.  The  Holton  Power  Company  is  plan- 
ning to   spend   ?10.000  on  the  work. 

LOS  ANGELES,  CAL.— Frederick  C.  Rock- 
well, heading  a  syndicate  which  has  applied  at 
Salt  Lake  City  for  water  rights  for  irrigation 
puriTOses  for  100,000  acres  in  Kane  county, 
Utah,  has  intimated  that  this  application  may 
be  regarded  as  preliminary  to  other  applications 
to  cover  greater  acreages  in  the  Utah  counties 
bordering  Arizona.  Interested  financially  with 
Mr.  Rockwell  in  the  reclamation  undertaking, 
he  says,  is  ample  capital,  a  majority  of  it  from 
Phoenix,    Arizona,    and   vicinity. 

RAY.  ARIZ. — Enough  ixjwer  could  be  devel- 
oped at  the  San  Carlos  irrigation  project  to 
meet  evei-y  mining  need  of  the  Ray-Hayden  dis- 
trict. Ralph  Cameron  said  in  a  speech  in  Ray 
recently.  He  told  of  a  proposal  for  a  dam  and 
power  plant  on  the  Colorado  river.  He  further 
said:  "This  power  plant  will  generate  965.000 
kilowatts  of  electricity.  Mines  of  Arizona  do 
not  consume  more  than  150.000  kilowatts.  The 
railroads  will  use  200.000  kilowatts,  while  the 
remaining  615,000  can  be  used  by  pumping 
plants  furnishing  water  to  irrigate  crops  on 
land   now  unproductive." 

LOS  ANGELES,  CAL.—The  Southern  Sierras 
Power  Company,  which  operates  in  the  counties 
of  Inyo.  Kern,  San  Bernardino.  Riverside  and 
Imperial,  has  applied  to  the  Railroad  Commis- 
sion for  an  order  authorizing  the  issue  of 
$1,040,478.55  first  and  refunding  mortgage  gold 
bonds.  The  pi-oceeds  are  to  be  used  to  reim- 
burse the  company's  treasui-y  for  moneys  ex- 
pended from  income  for  extensions  and  improve- 
ments. The  company  also  asks  for  authority  to 
issue  $444,260.80  first  and  refunding  mortgage 
gold  bonds,  this  amount  representing  85  per  cent 
of  the  cost  of  extensions,  additions  and  better- 
ments made  since  December  31,  1918. 

THE  INTER-MOUNTAIN  DISTRICT 

PARK  CITY,  UTAH.- -The  Keystone  Mining 
Company  is  constructing  a  mill  in  Park  City 
which  will  be  electrically  operated  and  will  use 
approximately    600    horsepower. 

PARK  CITY,  UTAH.— The  Glen  Allen  Mining 
Company  is  building  a  mill  which  will  be  in 
service  about  January  1.  1921.  and  will  be  elec- 
trically operated.  This  mill  will  require  about 
300   horsepower. 

SALT  LAKE  CITY,  UTAH.— Cooperation  of 
local  engineering  societies  will  be  asked  in  work- 
ing out  a  suitable  accounting  system  in  the 
handling  of  applications,  preliminary  permits, 
licenses  and  other  business  matter.s  of  the  newly 
organized   federal    water  iMwer   commission. 

SALT  LAKE  CITY.  UTAH.— The  contract  for 
digging  the  feed  canal  which  will  convey  water 
from  the  Jordan  river  to  the  proposed  power 
plant  of  the  Bonneville  irrigation  district,  has 
been  awarded,  and  plans  are  now  being  gone 
over  in  detail  in  connection  with  the  disposition 


of   the   ?600,000  bond   issue    which   was   recently 
voted  by   the  property   owners  in  the  district. 

HAXTUN,  COLO. — Plans  are  being  made  to 
build  an  extensive  addition  to  its  light  and 
ix)wer  plant,  which  is  owned  by  the  city.  The 
present  plant  is  too  small  to  properly  supply 
the  needs  of  the  fast  growing  town.  It  is 
planned  to  have  the  new  building  completed  and 
equipment  in  operation  by  the  first  of  the  year. 
SALT  LAKE  CITY,  UTAH.— The  extension  of 
Salt  Lake  City's  "whiteway"  to  State  street 
from  South  Temple  to  Fourth.  South  -,  on  Third 
South  sti-eet.  from  West  Temple  to  Second  East, 
and  on  Fourth  South  street  from  State  to  Main 
is  practically  assured  by  reason  of  the  fact  that 
the  city  conunission  has  instructed  the  city  re- 
corder to  advertise  for  bids  for  installation  of 
the    necessary    lighting    system. 

SALT  LAKE  CITY,  UTAH. — The  Provo  Res- 
ei"voir  Company  has  installed  the  first  unit  of 
their  electrically  operated  pumping  plant  to 
pump  water  from  the  Jordan  river  against  a 
head  of  250  feet  into  the  Provo  Reservoir  Com- 
pany's canal  which  irrigates  the  southwestern 
part  of  Salt  Lake  county.  The  initial  installa- 
tion is  800  horsepower.  Their  ultimate  require- 
ments will  probably  be  in  the  neighborhood  of 
4,000  horsepower. 

OURAY,  COLO. — The  Loyal  Mining  and  Mill- 
ing Company,  operating  the  Mickey  Breen  prop- 
erties up  Poughkeepsie  gulch,  has  been  fully 
capitalized  and  Thos.  P.  Michell,  manager  of 
the  property,  is  arranging  to  have  a  power  line 
run  to  the  mine,  with  a  view  to  installing  power 
machinery  at  once,  if  the  weather  permits :  if 
not,  development  work  will  be  continued  by 
hand  until  spring,  when  the  power  installation 
will    surely   be   made. 

SALT  LAKE  CITY,  UTAH.— Land  totaling 
several  thousand  acres,  included  in  power  re- 
sei-ves  of  the  intermountain  country,  will  be 
thrown  open  to  entry  under  the  public  land 
laws,  federal  officials  declare,  as  a  result  of  a 
decision  of  the  federal  water  power  commission. 
The  decision  provides  that  where  land  reserved 
for  power  sites  will  not  as  a  result  be  injured 
or  destroyed  for  purposes  of  power  development, 
it  shall  be  declared  open  to  entry. 

WOLF  POINT.  MONT. — Organization  of  the 
Listerud  Power  Company  of  Wolf  Point,  Mont., 
was  recently  completed  and  the  company  incor- 
ixjrated.  The  new  firm  will  take  over  the  busi- 
ness of  the  Wolf  Point  Light  and  Power  Com- 
pany. The  officials  are:  O.  C.  Johnson,  presi- 
dent ;  S.  T.  Coggswell,  vice-pi-esident ;  M.  B. 
Listenid.  treasurer,  and  H.  A.  Shoening,  sec- 
retary. With  C.  P.  Swedborg  they  constitute 
the  board  of  directors.  Mr.  Listerud  will  be 
the  general  manager.  The  concern  is  capitalized 
at    $100,000. 

SALT  LAKE  CITY,  UTAH.  —  Considerable 
road  paving  work  has  been  done  during  the  past 
summer,  and  is  being  finished  this  fall,  between 
Salt  Lake  City  and  Ogden,  on  the  north,  and 
between  Salt  Lake  City  and  Provo.  to  the  south. 
Practically  all  of  the  various  contractors  hand- 
ling this  work  are  using  electric  power,  for 
pumping  purposes,  for  their  rock  crushers,  ele- 
vating machinery  and  mixing  plants.  Many  of 
these  contractors  formerly  used  steam  or  baso- 
line  for  such  work,  but  have  concluded  that 
electric  power  is  more  practical  and  more  eco- 
nomical. 

GREAT  FALLS,  MONT.  —  Investigation  of 
powder  plants,  equipment,  methods  of  distribution 
and  other  ideas  utilized  at  the  falls  of  the  Mis- 
souri river  near  Great  Falls,  is  being  undertaken 
by  J.  F.  Mahl,  an  engineer  from  Berne,  Switzer- 
land, who  is  studying  methods  and  conditions 
in  the  Rockies  with  a  view  of  utilizing  them  in 
harnessing  Alpine  streams  and  deriving  electric 
power.  Switzerland  is  planning  to  utilize  all  of 
the  water  power  available  in  that  country,  and 
has  sent  several  representatives  to  the  United 
States  to  investigate  the  methods  used  in  power 
plants  throughout  this  countiw. 
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CURRENT   FICTION 

1.  In  Conversation: 

"I  called  you  up  three  times    and    they 

answer." 
"I  never  did  that  when  I  was  a  boy." 
"The  baby  said  'Papa'  quite  distinctly  yesterday." 
"The  country  is  going  to  the  dogs." 
"This  is  the  wettest  October  we've  had  in  thirty  years." 
"Something  is  bound  to  happen." 
"We'd    be    delighted    to    see    you   any  time  you   care 

drop  in." 
"It  makes  no  difference  to  me  personally,  but " 

2.  In  Print: 

"This  is  a  turning-point  in  the  history  of  the  world." 
"One  of  the  most  popular  of  the  city's  younger  set." 
"Details  of  graft  plot  bared." 

"The  most  momentous  question  ever  submitted  to  the  peo- 
ple of  the  nation." 
"The  hit  of  the  season." 
"...  ushers  in  a  new  era." 


Ideas  of  heaven  vary  with  the  individual;  likewise  ideas  of 
the  summit  of  success  and  the  pinnacle  of  pleasure.  For 
instance,  a  circular  recently  issued  by  a  "write-moving- 
picture-scenarios"  concern   reads   as  follows: 

"WORKING  GIRL  RECEIVES  $10,000  FOR  ONE  IDEA 

Quits   Work  —  Lives   in   Ease 

Gets  Ten  Proposals  to  Wed  First  Day 

Offered  Free  Rides  by   Auto   Salesmen 

Importuned  by  Agents" 

And  it  is  not  intended  as  a  warning,  but  as  an  inducement  to 
go  and  do  likevrise.     Verily,  there  is  no  accounting  for  tastes. 

A  "Safety  Valve  Club"  has  been  formed  among  a  group  of 
Eastern  engineers,  according  to  a  recent  report.  The  object 
of  the  club  is  to  cultivate  the  art  of  public  speaking.  Debates 
will  be  held,  and  at  the  close  of  each  meeting  in  "friendly  crit- 
icism of  each  other's  delivery,  mannerisms  or  attitude,  if 
these  show  very  marked  defects." 

Personally  we  should  say  it  would  be  somewhat  difficult  to 
maintain  a  "friendly"  atmosphere  during  a  series  of  remarks 
like  this: 

"Mr.  Blank  has  a  habit  of  turning  in  his  toes  and  blinking 
his  eyes  rapidly  whenever  he  is  approaching  a  climax." 


"Mr.  Ex  stutters  when  he  gets  excited.  Also  during  his 
speech  this  evening  he  said  'those  kind  of  transformers'  and 
'he  don't' — both  grammatically  incorrect." 
"I  notice  that  Mr.  Wy  keeps  his  hands  in  his  pockets  through- 
out his  speech  and  rises  on  his  toes  at  the  beginning  of  every 
sentence.  Also,  in  spite  of  the  fact  that  he  is  bald,  he  shakes 
his  head  at  intervals  as  though  he  were  throwing  his  hair 
out  of  his  eyes." 

The  club  meetings  may  work  out  excellently,  of  course,  but 
we  cannot  help  being  reminded  of  a  certain  admonition  we 
read  recently: 

"When  a  man  has  had  his  nose  broken  in  three  places  he 
should  stay  away  from  those  places." 

Also  we  don't  think  the  word  "Safety"  is  especially  appi-o- 
priate  in  the  title  of  the  club. 

A  contribution  to  epigrams  of  the  industry  is: 
"You  are  not  a  live  wire  merely  because  you  sputter." 
*       *       * 

Necessity  is  the  mother  of  invention  in  sport  as  well  as  in 

business.     In  a  colored  baseball  game  the  pitches  had  gone 

rather  wild,  and  had  pei-mitted  all  the  bases  to  fill.    Another 

man  came  to  the  bat,  and  the  nervous  pitcher  shot  one  over. 

"Ball  one,"  yelled  the  umpire. 

The  pitcher  tried  again. 

"Ball  two,"  was  the  decision. 

Another  effort  by  the  hurler. 

"Ball  three,"  said  the  umpire. 

The  pitcher  saw  his  predicament  and  made  one  master  effort 

to  save  the  day. 

"Ball  four,"  yelled  the  umpire,  "and  the  man's  out." 

"How  come,  I'se  out?"  inquired  the  enraged  batter. 

"I'se  repelled  to  put  you  out,  nigger.     Don't  you  see  dar's 

nowhere  else  to  put  you?"  reasoned  the  umpire. 
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ELECTRICAL  HYBRIDS  — II 

The  Electric  Fantelope 

The  Fantelope  is  rather  cool — 
And  does  not  like  hot  air; 
He's  proud  because  he  runs  so  fast 
And  has  no  time  to  spare. 
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TO  DATE  it  is  possible  to  count  the  instal- 
lations of  electric  furnaces  west  of  the 
•Rocky  Mountains,  but  the  advantages  alike 
to  the  power  company  in  the  large  blocks  of 
power  involved,  and  to  the  user  in  the  purity 
and  cheapness  of  the  resulting  product  are 
beginning  to  be  felt  in  the  mounting  interest 
shown  in  this  field.  The  furnace  here  shown  is 
of  the  6-ton  Heroult  type  in  successful  operation 
in  the  shops  of  the  Southern  Pacific  Company 
at   Sacramento,   California.     The   satisfactory 


record  of  steel  thus  produced  during  the  first 
month  at  4'/2C.  per  lb.  including  all  overhead 
and  with  high  prices  on  material,  at  the  same 
time  maintaining  a  very  high  quality  of  output, 
compares  most  favorably  with  other  methods 
of  steel  production.  Steel  furnaces  utilizing 
iron  scrap  rather  than  pig  iron  on  which  high 
freight  rates  must  be  paid,  are  the  natural 
development  for  the  West  and  there  are  tremen- 
dous possibilities  in  Western  metal  industries 
along  this  line. 
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THE  NEED  OF  CONFIDENCE 


THE  confidence  of  the  people  of  the  West  in  their 
public  utilities  must  not  be  shaken.  These  serv- 
ant industries  of  the  people  have  construction 
plans  that  run  into  the  hundreds  of  millions  of 
dollars  to  be  expended  in  the  next  few  years,  and 
upon  the  carrying  out  to  successful  completion  of 
these  plans  depends  the  industrial  upbuilding  of  the 
West.  This  point  was  brought  out  in  a  recent  speech 
by  E.  O.  Edgerton,  president  of  the  California  State 
Railroad  Commission,  before  the  League  of  Califor- 
nia Municipalities  in  which  he  said,  "It  must  be 
clearly  understood  that  if  California  is  to  progress 
industrially,  there  must  be  an  immense  increase  in 
the  facilities  of  the  companies  perfonning  public 
utility  service.  Expressed  in  terms  of  money,  it  will 
mean  several  hundred  million  dollars  in  the  next  few 
years.  It  must  be  admitted  that  there  is  no  power 
to  force  investment  in  the  securities  of  these  com- 
panies, and  sound  policy  becomes  of  vital  importance 
in  an  assurance  to  the  investor  that  his  investment 
wj.ll  be  dealt  with  fairly  and  intelligently,  else  he 
will  refuse  to  come  in,  and  progress  in  the  develop- 
ment of  California  will  be  seriously  retarded.  .  •  • 
You  who  are  the  official  representatives  of  munici- 
palities have  a  very  serious  responsibility.  It  is  your 
obligation  when  you  advise  your  constituents  on  pub- 


lic utility  matters  not  only  to  state  the  facts  as  you 
are  informed,  but  that  you  fully  infonn  yourselves 
before  attempting  to  speak.  It  is  important  that  you 
do  not  by  misstatement,  either  purposely  or  igno- 
rantly,  shake  the  confidence  of  the  public  in  so  im- 
portant a  matter  as  the  regulation  of  public  utilities." 

It  must  be  admitted  that  there  are  advocates  of 
public  o^vnership  who  misrepresent  the  facts  con- 
cerning the  operation  of  publicly  owned  and  privately 
owned  public  utilities  so  that  the  epithets  of  "graft- 
ing" and  "soulless"  have  in  the  past  been  applied  to 
the  public  corporations.  Years  ago  these  epithets 
may  have  held  true,  but  in  this  day  of  commission 
regulation  and  a  determined  effort  on  the  part  of  the 
public  utilities  to  render  service  with  their  com- 
modity, such  a  thing  can  not  exist. 

The  great  industries  of  the  West  of  \vhich  the  power 
companies  are  an  important  part  must  not  be  held 
back  in  their  program  of  construction,  and  for  that 
reason  the  electrical  industry  as  a  whole  must  pre- 
sent a  solid  front  against  these  attacks,  keep  the 
confidence  of  the  people  in  these  power  companies 
so  they  will  be  willing  to  support  them  financially  in 
carrying  on  their  development  of  natural  resources, 
thus  insuring  the  industrial  progress  of  the  West. 


With  renewed  interest  in  electric  ranges  as  one 

of  the  elements  of  the  relieved  power  shortage,  the 

.'     „  ,.  .  question  of  a   sei^vice  policy  in 

Service  Policies       ^^.^   ^^j^   -^   ^^^.^  ^^   ^^^  f^^.^ 

on  Electric  rp^^^^  ^^le  power  company  should 

Kanges  ^^^^  service  on  this  equipment  is 

unquestioned,  but  there  is  a  tendency  at  present  to 
take  the  stand  that  the  customer  should  be  asked  to 
pay  the  cost  of  replacements  where  these  are  not 
excessive  or  do  not  spring  from  defective  parts. 
Experience  of  some  of  the  Western  companies  has 
been  that  such  bills,  if  dictated  by  a  not  unlibea-al 
policy,  are  met  with  perfect  willingness  on  the  part 
of  the  consumer,  who  has  not  exi)ected  to  get  more 
than  he  pays  for.  The  necessity  for  some  such 
charge  is  obvious  when  the  problem  comes  up  of 
what  shall  be  done  for  a  consumer  who  moves  into 
a  territory  with  a  range  already  purchased  elsewhere 
and  requests  service,  a  situation  which  is  becoming 
more  and  more  frequent. 

There  are  other  dangers  involved  in  a  too  pater- 
nal policy  in  the  marketing  of  the  electric  range. 
One  housewife  who  answered  for  the  third  time  a 
call  from  the  company's  man  inquiring  if  her  range 
was  satisfactory  asked,  "What's  wi-ong  with  this 
range,  anyway  ?  You  all  seem  terribly  afraid  it  won't 


work."  It  is  a  question  whether  cook  books  instruct- 
ing the  new  owner  how  to  cook  dainty  dishes  elec- 
trfcally  do  not  suggest  that  this  is  a  strange  art 
rather  than  merely  a  more  convenient  and  more  sat- 
isfactory way  of  doing  what  she  has  always  done. 

The  experience  of  the  past  few  years  which  has 
shoAvn  that  ranges  can  be  sold  on  their  own  merits, 
even  at  high  prices  and  without  further  advertising 
on  the  part  of  the  companies,  who  have  on  the  whole 
avoided  rather  than  encouraged  this  business,  would 
indicate  that  the  range  field  is  no  longer  in  a  state 
of  experimentation  and  no  longer  requires  the  special 
inducements  of  the  introductory  period.  It  is  time 
that  the  electric  range  stood  on  its  own  feet,  with  an 
adequate  rate  which  is  fairly  comparable  with  the 
costs  of  gas  and  coal  for  similar  use  and  with  a  serv- 
ice policy  which,  though  liberal,  presumes  that  the 
customer  will  gladly  pay  his  own  way. 


Do  you  never  see  your  wife  at  the  break- 
fast table? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  A  WAFFLE  IRON 
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Advantages  of 
the  Electric 
Furnace 


AIEPLANE   FOR  LXJMBER   COMPANY   USE 

In  view  of  the  importance  of  the  airplane  in  surveying  and  cruising  for 
lumber  companies  over  areas  made  almost  inaccessible  by  the  dense  under- 
brush, as  well  as  in  guarding  against  fires,  the  accompanying  picture  taken 
from  an  airplane  for  the  Snoqualmie  Falls  Lumber  Company  near  Seattle, 
Washington,  is  of  special  interest  as  showing  the  clear  definition  of  the 
wooded  areas  and  habitations.  The  picture  is  a  unique  view  of  both  the 
lumber  company's  plant,  shown  in  the  background,  and  the  beautiful  Sno- 
Qualmie  Falls  plants  of  the  Puget  Sound  Power  and  Light  Company  in 
the  foreground.  The  entrance  to  the  shaft  leading  to  the  cavity  plant 
which  is  hollowed  out  of  solid  granite  220  ft.  underground,  is  located  just 
to  the  left  of  the  white  buildings  above  the  falls.  The  spurt  of  white 
water  to  the  right  of  the  falls  indicates  the  mouth  of  the  tunnel  which 
serves  as  tail  race.  The  photograph  is  copyrighted  by  the  Cress^Dale 
Photo   Company. 

Demands  for  certain  of  the  materials  needed  by 
modern  industry  can  only  be  supplied  by  the  electric 
furnace,  which  has  become  an 
essential  tool  in  the  hands  of 
the  up-to-date  metallurgist.  To  a 
large  extent  progress  has  become 
a  matter  of  refinement  and  in  the  utilization  of  met- 
als this  has  become  a  question  of  the  production  of 
special  alloys  possessing  qualities  that  fit  them  for 
specific  uses.  Aluminum  can,  for  instance,  only  be 
produced  by  the  electrolysis  of  a  fused  bath  of  its 
salts,  and  in  a  practical  way  this  requires  an  electric 
furnace  consuming  lai'ge  quantities  of  power.  The 
price  of  the  product  is  dependent  upon  the  cost  of 
power,  but  whatever  the  price,  aluminum  has  become 
an  essential  industrial  material.  But  we  are  not 
satisfied  to  use  aluminum  in  a  pure  form ;  its  fitness 
for  certain  uses  can  be  improved  by  alloying  with 
copper,  magnesium  and  other  metals;  thus  for  the 
pistons  of  automobile  engines  aluminum  alloys  are 
used,  a  superior  piston  is  obtained,  both  from  the 
point  of  lightness  and  durability,  with  the  result  that 
the  product  is  essentially  cheaper,  both  in  first  cost 
and  in  the  long  run. 


In  the  field  of  ferrous  alloys,  the  electric  furnace 
is  essential  from  the  point  of  purity  of  the  product. 
Often  the  electric  furnace  is  the  only  means  of  pro- 
ducing these  alloys,  and  in  some  cases  by  its  use  a 
cheaper  product  is  obtained.  Manganese  steel  can 
be  produced  more  cheaply  in  the  electric  furnace  than 
by  other  means  and  the  product  so  obtained  is 
superior  in  quality.  In  the  non-ferrous  alloy  field, 
the  use  of  the  electric  furnace  is  increasing  rapidly; 
a  larger  quantity  of  metal  can  be  poured  in  one  heat, 
as  a  more  uniform  product  results,  and  there  is  an 
important  saving  in  the  alloying  metal.  To  illus- 
trate: brass,  an  alloy  of  copper  and  zinc,  was  for- 
merly made  entirely  in  crucible  furnaces,  the  quan- 
tity melted  was  at  the  most  a  few  hundred  pounds, 
there  was  a  loss  of  zinc  which  added  to  the  cost; 
but  using  an  electric  furnace  several  thousand 
pounds  can  be  produced  in  one  melt  and  the  loss  of 
zinc  is  small,  in  good  operation  less  than  two  per  cent. 
Most  important,  with  a  reasonable  power  cost,  the 
price  per  pound  is  less  than  with  a  crucible  furnace. 

There  are  but  few  electric  furnace  installations 
on  the  Pacific  Coast.  This  is  possibly  due  to  a  lack 
of  knowledge  of  the  advantages  both  in  quality  of 
product  and  in  the  lessened  cost  of  production  that 
can  be  obtained  by  their  use.  Electrical  development 
in  the  West  is  making  rapid  strides;  with  a  full  ap- 
preciation of  the  economy  to  be  obtained,  progress  in 
development  and  use  of  the  electric  furnace  is  sure 
to  come  and  the  West  will  do  its  part  in  the  world- 
wide effort  to  make  good  metal  better. 


Under  the  leadership  of  the  Public  Policy  Com- 
mittee of  the  Northwest  Electric  Light  and  Power 
Association  for  Oregon,  plans 
A  Joint  Utility  have  been  made  for  the  working 
Campaign  out  of  a  joint  public  utility  organ- 

ization of  that  state  which  shall 
not  only  deal  with  questions  of  public  relationships 
as  necessity  for  such  action  arises,  but  shall  take  the 
lead  in  formulating  public  opinion  in  relation  to  pub- 
lic utility  questions.  This  organization  is  to  include 
water  and  gas  corporations  as  well  as  electric  com- 
panies and  is  modeled  after  similar  bodies  which  have 
done  good  work  in  some  of  the  Eastern  states. 

The  idea  back  of  this  movement  is  that  public 
utility  interests  should  not  wait  for  a  destructive 
force  to  grow  up  against  them  in  the  community  and 
then  combat  that  force,  but  should  mold  public  opin- 
ion by  constructive  advertising.  This  is  a  forward 
move.  There  has  been  much  talk  of  the  need  for 
action  and  there  have  been  occasional  good-will  cam- 
paigns on  the  part  of  individual  companies,  but  on 
the  whole  nothing  adequate  has  come  of  it.  It  was 
interesting  to  note  in  a  recent  electrical  convention 
held  in  the  West  how  every  discussion,  whether 
started  on  the  subject  of  accounting  or  the  problem 
of  inductive  interference,  managed  to  end  somehow 
in  the  importance  of  maintaining  friendly  relations 
with  the  public.  The  public  utilities  of  Oregon  evi- 
dently propose  to  do  something  besides  discuss  the 
subject. 
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There  has  been  a  good  deal  of  talk  about  the 
transition  from  a  seller's  to  a  buyer's  market  and 
the  effect  which  it  is  going  to 
Selling  a  Buyer's  have  upon  industry  in  general. 
Market  It  now    looks  as  though  such  a 

change  has  taken  place  already, 
and  that  every  manufacturer,  jobber  and  retailer  is 
now  right  up  against  the  proposition  of  selling  his 
products  rather  than  of  taking  orders  for  them. 
In  other  words,  we  have  all  of  us  got  to  become  sales- 
men instead  of  order  takers.  The  good  old  days  of 
selling  ai'e  with  us  again,  and  this  means  in  many 
cases  an   entire   revision   of   merchandising   plans. 

Of  very  far-reaching  importance  in  future  mer- 
chandising plans  must  be  the  matter  of  advertising 
and  advertising  copy.  While  in  a  great  many  cases 
the  advertising  appropriation  must  be  increased  in 
order  to  enable  the  manufacturer  or  distributor  to 
put  over  the  real  sales  message,  there  are  many 
othei'  cases  where  the  proper  conservation  of  the 
present  advertising  appropriation  and  the  spending 
of  it  in  real  mediums  to  the  best  possible  advantage 
will  be  sufficient  without  any  increase.  Many  con- 
cerns have  been  frittering  away  their  advertising 
appropriations  by  a  little  ad  here  and  a  little  ad 
there,  whereas  the  concentration  of  their  advertising 
in  a  few  mediums  would  make  them  look  like  big 
advertisers  and  get  them  very  much  better  results. 

No  house  is  too  big  to  be  immune  from  the  loss 
of  trade  during  the  present  situation,  and  wise,  con- 
structive, confidence  breathing  merchandising  and, 
selling  methods  will  yield  more  profits  later  than  im- 
mediate fat  orders.  The  manufacturer  who  gets 
healthy  orders  today  must  recognize  that  the  sale  of 
his  product  depends  first  of  all  on  business  conditions 
beyond  his  control ;  secondly,  on  the  ability  of  his 
buyers  to  adapt  their  businesses  to  fundamental 
economic  conditions ;  and  thirdly  upon  the  skill  of  the 
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manufacturer's  advertising  and  sales  department  in 
creating  a  desire  for  his  particular  product. 

As  Mr.  Lewis  said  in  a  recent  address  before 
the  Associated  Business  Papers,  "Mi*.  Manufacturer 
has  got  to  quit  looking  out  at  the  world  through  his 
factory  windows  and  stop  accepting  second-hand 
opinions  from  prejudiced  observers  regarding  market 
conditions."  This  means  that  the  manufacturer  or 
the  distributor  must  determine  for  himself  what  are 
the  conditions  surrounding  the  sale  of  his  product, 
and  then  apply  the  remedy  in  the  shape  of  better 
rnerchandising  methods  and  a  business-like  use  of 
his  advertising  appropriation. 


The  Rise  of 
Electric  Welding 


Outdistanced  only  by  the  electric  furnace  is  the 
rise  of  electric  welding  in  modern  industrial  activity. 
It  is  now  a  well  known  fact  that 
electric  welding  played  a  vital 
part  in  rehabilitating  the  German 
ships  dismantled  in  American 
ports  during  the  war  period,  thus  expediting  the 
transportation  of  troops  to  Europe  and  bringing 
about  the  successful  consummation  of  the  war.  In 
the  building  of  the  merchant  marine,  too,  in  the 
various  shipyards  of  the  country,  the  applications  of 
electric  welding  are  constantly  increasing  in  number. 
For  some  time  past  electric  welding  has  been  used  in 
the  building  of  ships  in  the  equipment  having  to  do 
with  the  ladders,  uptakes,  flanges  and  deck  fittings, 
but  its  use  in  structural  parts  or  floating  equipment 
has  been  very  limited.  On  another  page  of  this  issue 
of  the  Journal  of  Electricity  will  be  found  an  inter- 
esting account  of  a  new  advance  in  electrical  welding 
accomplishment,  involving  its  use  in  the  construc- 
tion of  the  floating  equipment  of  dredgers,  the  re- 
claiming of  cutters  on  dredgers,  and  the  riveting  of 
flanges.  This  replacing  of  the  old  riveting  methods 
by  electric  welding  has  brought  out  decided  econ- 
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MONTANA   HOLDS  FIRST  ELECTRICAL  SHOW 

In  the  early  part  of  October  the  first  electrical  show  ever  held  in  Montana  was  put  on  by  the  Montana  Power  Company  in  its  offices  at  Butte^^^^^^^ 
the  assistance  of  the  local  supply  jobbers  and  dealers.  Fifteen  thousand  people  v.s.ted  the  show  wluch  was  open  durmg  the  ^^^"'"^  *?,/;™^^ 
date  those  who  couW  not  visit  the  exhibition  during  the  day.  Full-page  advertisements  calling  attention  to  the  show  we.  e  run  in  the  daily  papers 
in   Butte,   and   additional   publicity  was  obtained  by  folders  which   were  mailed   to   all    local    consumers. 


One   of   the    features   of  the    show    was   the 
raffling   of   several    electrical    prizes    consisting    of    a    washing    machine.  {^^^^\^\^^^ ^^:^^-^^ :rr^^^^^^^  of^'tt 

M;nta^n:^Porer(^Vpat:3T  1.  '^XnTg^e.^s^c^t    sa^L^  ^m^::ag;rof^tt"M:ntana   Power   Company       The   effects  of  thUsHow    have  been 
already  noted  in   a  greatly   increased  activity  in  the  ->-  of     l^tric   app  lance^    and    P^^cuar   attention     s   being  ^give^n^to  sene,^of 

follow-up    suggestions    for    electrical    Christmas    gifts.      ine    success   oi    ima 
made  an  annual  affair. 
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omies.  It  is  interesting  to  note  that  one  suction 
dredge  in  California  having  a  suction  pipe  diameter 
of  twenty-two  inches,  made  of  one-half  inch  plate, 
has  employed  the  electric  welding  process  since  1912. 
Not  only  does  this  type  of  welding  make  for  a  saving 
in  labor  when  compared  with  the  riveted  method, 
but  the  flanges  are  used  time  and  again  on  the  elec- 
tric welding  process  in  a  way  that  would  be  impos- 
sible under  the  former  methods.  Surely  industrial 
engineers  have  before  them  a  magnificent  new  field 
to  stir  the  imagination  in  ferreting  out  new  and  im- 
portant applications  of  electric  welding. 


NEWSPAPER  SUPPORT  IN  WATER  POWER  DEVELOPMENT 

With  construction  plans  which  call  for  an  expenditure  of  over  three-quarter 
billion  dollars  in  the  next  ten  years.  Western  i>ower  companies  have  found 
that  both  the  strength  and  weakness  of  their  ijosition  lies  in  their  depend- 
ence upon  public  support.  The  justice  of  the  "self-interest"  plea,  however, 
as  presented  both  orally  and  in  the  technical  press,  has  already  found  its 
response  in  the  ready  interest  of  the  public  and  the  newspapers  of  the 
West  have  given  generous  support  to  the  campaign  for  wider  water  power 
development.  Such  cartoons  as  the  one  shown  above,  which  appeared 
recently  in  the  Oakland  Tribune  of  Oakland.  California,  help  to  lay  the 
firmest  foundations  for  later  bond  issues  to  finance  hydroelectric  projects. 


That  the  gigantic  power  development  schedule 
of  the  West  has  attracted  nation-wide  attention,  is 
best  evidenced  by  the  fact  that  a 
number  of  hydroelectric  securi- 
ties from  outside  districts  are 
now  being  put  upon  the  markets 
of  California  and  the  other  states  of  this  region. 
This  comes  as  a  great  compliment  to  the  forward- 
looking  people  who  dwell  in  this  district ;  at  the  same 
time  citizens  might  well  bear  in  mind  the  fact  that 
securities  of  this  nature  vary  in  different  states. 
Those  issuing  securities  elsewhere  have  not  reached 
the  same  high  stage  of  development  as  similar  enter- 
prises in  the  West,  and  often  have  not  the  same  type 
of  regulation  behind  them  to  ensure  equal  perma- 
nence to  their  securities.  As  a  consequence,  people 
of  California  and  other  states  of  the  West  would  do 
well  to  investigate  carefully  when  purchasing  securi- 
ties unknown  to  this  district. 


The  ^Question 
of  Outside 
Securities 


There  is  also  the  problem  of  local  self-interest; 
the  West  needs  its  own  moneys  for  its  own  develop- 
ment. This  factor  should  rightfully  have  a  deter- 
rent effect  in  the  promotion  of  so-called  foreign 
securities  or  securities  of  other  states  of  the  Union 
beyond  the  Rockies,  that  are  being  marketed  in  the 
West. 


This  old  world  of  ours,  torn  with  dissension  as 

the  result  of  the  greatest  war  of    history,  is  now 

about  to  enter  its    third  period. 

Th    T?"  •  TH  First  came  the  conflict  with  its 

^  awful  loss  of  life  and  property, 

then  followed  a  desperate  period 

of  rehabilitation,  and  now  business  effort  pauses  a 

moment  to  enter  upon  the  third  and  last  era  in  the 

cycle.    Prodigal  spending  to  save  the  nation  during 

the  conflict  passed  with  the  signing  of  the  armistice. 

Stifling  profiteering  immediately  following  this,  and 

while  the  nation  was  struggling  to  regain  its  balance, 

is  now  passing,  and  we  enter  a  period  of  sane,  sound 

and  constructive  thinking. 

The  world  has  learned  much  through  it  all. 
It  has  learned  a  broader  sympathy  for  the  other 
man  and  his  problems.  In  the  new  era  upon  which 
we  are  now  entering,  only  those  industries  and  those 
enterprises  will  survive  which  are  based  upon  a  fun- 
damental service,  a  service  rendered  at  a  reasonable 
and  just  cost  to  the  consumer.  The  electrical  indus- 
try stands  forth  best  of  all  to  meet  the  crisis.  Its 
record  of  expenditures  is  an  open  book,  its  invest- 
ments are  sound  and  its  service  basic.  With  its  high 
ideals  held  in  view,  particularly  those  ideals  of  West- 
ern utility  companies  brought  out  in  recent  utter- 
ances of  their  leaders,  no  lack  of  support  on  the  part 
of  the  public  is  to  be  feared.  With  this  ideal,  then, 
of  first  establishing  a  constructive  service  to  the 
people,  and  second,  of  seeing  that  this  ideal  of  serv- 
ice is  carried  into  operation,  the  Journal  of  Elec- 
tricity again  dedicates  its  pages  to  the  service  of 
industry  in  seeing  to  it  that  the  public  senses  this 
vision  of  service,  and  renders  to  such  service  its  just 
due  —  a  fair,  reasonable,  and  indeed  a  generous 
treatment. 


The  West  is  passing  through  a  very  interesting 
and  prosperous  period  of  development.    New  indus- 
tries  are    seeking   admission   to 
How  to  Get  many  quarters  of  the  West.    Citi- 

New  Industries  zens,  particularly  those  of  the 
electrical  industry,  may  help  in 
this  situation  by  having  at  hand  some  information 
for  everyone  who  comes  to  them  with  an  inquiry. 
The  compiling,  printing  and  publishing  in  every  form 
of  every  kind  of  data  pertaining  to  industry  in  the 
West  should  be  encouraged.  The  electrical  industry 
is  the  basic  industry  upon  which  all  types  of  prog- 
ress in  manufacturing  must  depend.  Let  men  of 
the  electrical  industry  through  their  development 
leagues,  through  their  National  Electric  Light  Asso- 
ciation, through  their  engineering  organizations  and 
through  their  technical  and  trade  magazines  devote 
special  attention  to  the  gathering  of  statistical  data 


December  1,  1920] 


on  the  industrial  possibilities  of  the  West,  and  it  is 
safe  to  say  that  the  next  ten-year  period  will  witness 
the  most  remarkable  development  ever  known  in  the 
growth  of  the  West.  Let  us  then,  as  the  new  year 
approaches,  make  one  resolution,  and  that  is  that  in 
the  months  to  come  we  will  each  and  all  render  a 
greater  service  to  industry,  and  champion  it  through- 
out the  West.  Let  our  news,  our  advertising,  our 
educational  efforts,  our  inspirational  themes,  our 
personal  interviews  and  our  research  activities  vis- 
ualize industrial  possibilities  of  the  West.  Thus,  and 
thus  alone  may  the  West  continue  in  that  type  of 
leadership  which  through  its  enthusiasm,  vigor, 
daring,  and  newness  of  life  has  become  so  funda- 
mental in  its  traditions. 
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Hitherto  the  so-called  heavy  chemicals,  as  for 
instance,  caustic  soda,  soda  ash,  sodium  sulphate, 

I,    .-AT  sulphuric  and  other  acids,  have 

Freight  Increase      ,  .e    j.       j  ■    i 

Affe  t    Ch      ■    1  manufactured  m  large  quan- 

„    J     ,.  titles  in  the  West,  while  these 

Production  ,,       ,  ujj.-         j.j^ 

states  have  had  to  import  from 

Eastern  points  the  so-called  intermediate  and  refined 
chemicals.  Since  the  recent  raise  in  freight  rates 
it  is  interesting  to  note  that  chemical  industries  in 
the  West  are  manufacturing  on  a  larger  scale  the 
chemicals  which  heretofore  have  been  imported,  and 
a  decided  impetus  is  given  to  those  chemical  indus- 
tries already  in  existence.  The  Stauffer  Chemical 
Company  of  Stege,  California,  has  about  completed 
an  addition  to  its  plant  which  will  make  it  a  large 
producer  of  sulphuric  acid  and  other  chemicals.  The 
General  Chemical  Company  at  El  Segundo  near  Los 
Angeles  is  installing  a  contact  sulphuric  acid  plant 
for  oleum  and  this  plant  will  soon  be  in  operation. 
Some  of  the  refined  chemicals  which  are  now  being 
manufactured  on  the  Pacific  Coast  are  sodium  hypo- 
sulphite, magnesium  sulphate,  tartaric,  buteric,  citric 
and  other  acids,  sodium  potassium  tartarate,  better 
known  as  Rochelle  salts,  and  some  of  the  aniline 
dyes.  It  would  seem,  therefore,  that  the  outlook  for 
the  West  for  chemical  products,  both  heavy,  inter- 
mediate and  refined,  is  unusually  bright  from  the 
manufacturing  viewpoint. 


Advertising    damaging    facts    which    are    true 
leads  to  their  rectification — the  advertising  of  un- 
truths or  of  facts  so  distorted  as 
Advertising  to  convey  untruths  leads  to  vio- 

Sanity  lence  and  revolution.    If  there  is 

any  menace  of  radicalism  in  this 
country  today  it  lies  in  the  misunderstandings  which 
are  intentionally  or  unintentionally  spread  broadcast 
by  agitators  and  fanatics.  There  are  few  people  who 
are  wilfully  violent  without  the  urge  of  what  they 
believe    to   be    an   intolerable    situation  —  the  vast 


majority  of  all  classes  are  unjust  only  when  they  are 
ignorant.  Unfortunately  the  common  method  of 
handling  the  situation  at  the  present  time  seems  to 
be  by  means  of  troops  and  prison  sentences  in  the 
assumption  that  mistakes  are  rectified  in  this  way. 
There  is  more  than  one  instance  of  a  strike,  which 
was  a  matter  of  a  few  well-advertised  lies  spread  by 
agitators,  being  fought  out  to  a  finish  and  won  by 
the  side  in  which  justice  inhered  without  the  mis- 
taken employes  ever  being  disabused  of  the  idea  that 
they  v/ere  unjustly  treated. 

Business  men  have  learned  the  value  of  adver- 
tising— why  not  apply  its  magic  to  the  intricacies  of 
the  present  situation?  No  lie  was  ever  defeated 
except  by  the  truth — why  not  do  a  little  advertising 
of  the  truth?  The  adherents  of  that  radical  move- 
ment which  has  become  known  in  America  under  the 
loose  title  of  "bolshevist"  are  possessed  of  an  apos- 
tolic enthusiasm  which  leads  to  most  ambitious  cam- 
paigns of  propaganda.  We  believe  their  fundamental 
idea  to  be  wrong;  we  know  that  they  have  made 
most  unscrupulous  use  of  untruths  in  the  interest  of 
gaining  believers.  What  are  we  going  to  do  about 
it  ?  We  can  put  its  adherents  in  prison,  we  can  ship 
them  out  of  the  country — and  perhaps  both  steps  are 
necessary  on  occasion  to  curb  the  immediate  problem 
with  which  we  are  faced — but  in  so  doing  we  have 
done  no  more  than  meet  an  immediate  emergency 
with  methods  which  must  be  defended  solely  on  the 
grounds  of  expediency.  We  cannot  prevent  the  un- 
truths and  half-truths  from  working  on  in  the  minds 
of  those  who  can  read  and  who  can  converse  between 
themselves — that  is,  we  cannot  prevent  this  unless 
we  combat  it  by  spreading  the  statement  of  the 
truth.  The  true  protection  against  Bolshevism,  as 
against  radicalism  of  all  kinds,  lies  in  advertising — 
the  advertising  of  sanity. 


Much  has  been  accomplished  in  recent  months 
by  the  California  Electrical  Cooperative  Campaign 

in  its  effort  to  introduce  the  elec- 
The  Convenience  trical  home  idea  throughout  the 
Outlet  Campaign     West.     Great,  however,  as  have 

been  these  accomplishments, 
there  is  still  much  to  be  done.  National  manufac- 
turers as  well  as  the  architect  and  home  builder  need 
to  realize  more  than  ever  before  that  only  as  the  con- 
venience outlet  is  instituted  in  the  home  can  the  uses 
of  electricity  be  extended.  It  would  be  well,  then, 
that  in  all  phases  of  advertising  and  every  campaign 
of  a  selling  nature,  manufactm-ers  should  bear  in 
mind  this  fundamental  point  that  only  as  the  home 
builder  and  the  architect  learn  to  include  in  all  new 
building  plans  ample  convenience  outlets  can  the 
electrical  industry  go  ahead  with  full  development  in 
the  home  electrical  idea  as  dreamed  of  by  those  who 
have  its  best  interests  at  heart. 


A  New 
Journal 
Service 


The  imoortance  of  the  news  department  of  a  technical  paper  in  keeping  its  readers  in  touch  with  whatever  is  of 
LtereTt  a^d  Iportlnce  from  their  standpoint  in  world  events  has  led  the  Journal  of  Electricity  f^m  t.me  ..  t,n.e 
to  enlarge  and  hetter  this  ^^  -^ ^  anT^a^  JTe^rt:  iT ^^wTe^gt ^kedtut ^/r 'iriTp:: 
irlrt  rc~'  slinTurtrip"  vfr  "ews  value  ofthe  Journal  of  B.ectricit.  to  western  industry  he.ond 
the   scope   of    any   other   technical   paper    now   serving   this    region. 
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Electric  Welding  Practice 

BY   J.  H.   ANDERTON 

(The  place  of  electric  welding  in  industry,  especially  in  the  shipbuilding  industry,  becomes 
increasingly  important.  Its  development  and  application  are  taken  up  in  an  article  by  the  chief 
electrical  engineer  for  Stone  &  Webster,  Inc.,  of  which  the  following  is  the  first  part.  The 
author  was  also  a  member  of  the  electric  welding  committee  of  the  Emergency  Fleet  Corpora- 
tion.—The  Editor.) 


Previous  to  the  great  war,  all  forms  of  electric 
welding  had  been  carried  on  in  this  country  for  many 
years.  The  most  extensive  development  up  to  that 
time  was  that  of  spot  or  butt  welding  and  many  of 
these  machines  were  in  use  for  the  assembly  of  such 
parts  as  metal  window  sash,  wire  reinforcement  for 
concrete  and  other  similar  products.  Adaptations  of 
the  spot  welding  idea  are  found  in  the  butt  welding 
machines  for  the  welding  of  high  speed  and  expen- 
sive tool  steels  to  less  expensive  shanks,  etc.  The 
two  forms  of  arc  welding  were  in  use;  that  is,  the 
carbon  arc  in  which  the  metal  is  fed  independently 
into  the  arc  formed  by  the 
cai'bon  pencil  and  the  work, 
and  the  metal  arc  process  in 
which  the  metal  pencil  itself 
is  deposited  in  the  weld.  Of 
these  two  latter  processes,  the 
carbon  arc  was  and  is  confined 
principally  to  the  filling  of 
large  castings  and  similar 
;work.  The  metal  arc  process 
was,  however,  rapidly  becom- 
ing recognized  as  more  univer- 
sally applicable  for  welding 
purposes  and  a  large  number 
of  our  most  important  rail- 
roads were  using  it  exten- 
sively for  the  repairs  of  loco- 
motive boilers,  locomotive 
frames,  cylinders  and  many 
other  places,  some  of  which 
could  not  otherwise  have  been 
repaired.  Certain  shipyards 
were  also  using  arc  welding, 
mostly  confining  its  uses  to 
places  where  gas  or  other 
welding  could  not  be  successfully  applied,  or  where 
strength  of  the  weld  was  unimportant. 

In  1917  the  American  Institute  of  Electrical 
Engineers,  recognizing  the  increasing  importance  of 
electric  welding  to  the  industry,  organized  a  sub- 
committee of  the  Research  Committee  for  the  pur- 
pose of  investigating  possible  improvements  in  the 
technique  and  general  knowledge  of  the  subject. 
In  March  of  1918  the  Emergency  Fleet  Coi-poration 
appointed  this  sub-committee  as  a  special  committee 
to  advise  the  Corporation  as  to  the  status  of  the  art 
with  special  reference  to  its  application  in  hastening 
the  steel  ship  program.  This  committee  held  weekly 
meetings  at  the  Institute  headquarters  in  New  York 
and  arranged  for  visits  of  Captain  Caldwell  of  the 
British  army  to  this  country  for  the  purpose  of 
explaining  methods  and  the  extent  of  the  application 
in  Great  Britain.  Commander  Goodall  of  the  British 
navy  also  assisted  in  this  connection. 


The  character  of  a  weld  is  largely  dependent  upon  the  skill 
of  the  operator.  The  above  picture  shows  the  welding  of 
a  dipper  pan — a  piece  of  very  light  work   in  steel. 


The  results  of  the  labor  of  this  committee  was 
the  compilation  of  a  great  amount  of  data  pertaining 
to  welding  in  general  and  the  awakening  of  an  inter- 
est, particularly  in  the  shipyards,  in  it  as  a  method 
of  primary  construction  worthy  of  some  considera- 
tion. Coincident  with  the  shipyard  development, 
various  other  uses  were  found  in  manufacturing 
lines,  and  it  may  be  of  interest  to  know  that  the 
Liberty  Motor  is  in  no  small  measure  indebted  to 
electric  arc  welding  for  its  success. 

The  Need  for  Skilled  Welders 

It  was  early  recognized  by  the  committee  that 
one  of  the  primary  and  most 
important  requisites  of  good 
welding  was  good  welders.  So 
much  so-called  welding  had 
been  done  by  unskilled  and 
untrained  workmen  that  it 
was  difficult  to  overcome  a 
natural  prejudice  against  elec- 
tric welding.  Statements  and 
test  data  showing  results  of 
welding  on  plates  and  other 
parts  having  strength  charac- 
teristics much  in  excess  of 
riveting  were  of  little  avail 
when  one  could  go  aboard  a 
ship  or  to  a  shop  and  knock 
so-called  welds  apart  by  means 
of  a  light  hammer.  A  second 
limitation  to  the  advancement 
of  welding  on  ship  construc- 
tion was  the  attitude  of 
Lloyd's  Register  of  Shipping 
and  the  American  Bureau  of 
Shipping.  It  must  be  admitted 
that  steel  ships  are  complex 
structures  subject  to  very  complex  stresses  in  opera- 
tion. The  attitude  assumed,  therefore,  by  the  ship- 
ping bureaus  that  they  would  approve  ship  construc- 
tion in  which  welding  was  used  only  after  due 
consultation,  was  to  be  expected. 

The  committee  therefore  took  upon  itself  the 
training  of  electric  welders  at  various  centers 
throughout  the  country.  These  men  and  women 
were  made  available  to  the  shipyards  as  fast  as  they 
showed  competency.  Most  of  the  yards  themselves, 
at  the  suggestion  of  the  Emergency  Fleet  Corpora- 
tion, started  schools  for  this  purpose  and  trained 
their  own  operators.  The  committee  was  also  finally 
successful  in  obtaining  from  the  shipping  bureaus 
a  list  of  parts  upon  which  arc  welding  would  be  per- 
mitted. This  list  has  been  extended  from  time  to 
time  to  include  such  other  items  as  knowledge  and 
experience  has  indicated  could  be  included,  so  that 
today  any  shipyard  with  the  proper  equipment  for 
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arc  welding  and  skilled  operators  may  weld  hundreds 
and  in  some  cases  thousands  of  parts  in  ship  con- 
struction where  bolting  and  riveting  was  formerly 
used,  and  at  a  much  lower  cost. 

New  Processes  and  the  Shipbuilding  Industry 

It  is  doubtful  if  there  is  any  industry  where  it 
is  more  difficult  to  introduce  new  methods,  and  pai-- 
ticularly  radical  ones,  than  in  shipbuilding.  Estab- 
lished methods  of  successful  practice  based  on  a  wide 
experience  have  become  fixed  in  the  art  and  in  the 
minds  of  the  builders,  and  the  difficulty  of  establish- 
ing new  processes  which  will  meet  with  the  approval 
of  the  various  interests  is  a  very  real  one.  In  view 
of  the  above,  the  progress  made  in  the  past  five  years 
may  be  considered  remarkable  and  while  the  greatest 
attention  has  been  paid  to  welding  as  confined  to  ship 
construction,  present  indications  are  that  far  greater 
use  will  be  made  of  it  in  other  lines  of  manufacture. 
For  instance,  one  very  important  electrical  manufac- 
turer is  now  arc  welding  transformer  tanks  20  feet 
high  by  approximately  10  feet  in  diameter,  replacing 
practically  all  riveting  in  the  longitudinal  and  girth 
joints  by  V-welds,  welding  in  the  bottom  to  the  sides 
and  welding  on  the  bottom  stiffening  beams,  also  the 
oil  and  water  connections  with  absolute  certainty 
that  there  will  be  none  of  the  oil  leakage  which  has 
heretofore  been  so  troublesome  to  operators  of  large 
transformers.  In  general,  electric  welding  may  be 
considered  to  have  arrived  at  a  stage  where  its  in- 
creased use  is  dependent  upon  a  more  extended  or 
proper  distribution  of  the  knowledge  required  for 
its  application. 

Electric  Welding  Systems 

As  intimated  above,  there  are  two  distinct  vari- 
eties of  electric  welding  successfully  developed  to  be 
of  any  practical  value  to  industry  today;  that  is, 
resistance  (butt,  line  and  spot  type)  and  arc  welding. 
As  they  differ  considerably,  both  in  principle  and 
applica,tion,  a  short  description  of  each  is  given, 
together  with  their  possibilities  of  application. 

Resistance  Welding:  By  this  type  of  welding  it 
is  possible  to  secure  sufficient  jointure  between 
lapped  surfaces  of  plates,  abutting  ends  of  bars,  rods, 
tubes,  etc.,  of  ferrous  and  non-ferrous  materials,  by 
first  raising  the  temperature  of  the  joint  to  a  welding 
heat  (by  the  passage  of  a  heavy  current)  and  then 
applying  pressure  to  the  joint  to  cause  proper  fusion 
and  flow  of  metal.  The  process  being  based  on  the 
resistance  of  an  electric  conductor,  it  follows  that 
the  temperature  rise  is  greatest  at  the  point  of  high- 
est resistance  within  the  limits  of  actual  contact. 
The  heating  effect  is  therefore  localized  at  the  spot 
where  it  is  required.  This,  added  to  the  close  regu- 
lation of  temperature  obtainable  by  controlling  the 
current  flow,  gives  excellent  results.  Butt  welders 
operating  on  the  above  principle  are  used  for  the 
welding  of  rods,  tubes,  bars.,  etc.,  such  as  shafting, 
machine  tools,  and  many  other  applications.  Line 
welders  have  been  used  to  a  limited  extent  for  the 
making  of  continuous  welds  on  lapped  plates  of  com- 
paratively thin  metal. 

Spot  welders  have  many  applications.  With  this 
type  of  machine,  lapped  edges  are  introduced  be- 
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tween  the  points  of  two  electrodes  which  form  the 
terminals  of  a  circuit.  For  alternating  current  spot 
welders  the  transformer  is  usually  made  a  part  of 
the  machine  and  it  thus  becomes  portable.  For 
direct  current  the  heavy  leads  must  be  connected 
to  it  and  it  is  therefore  practically  fixed  to  a  definite 
location.  In  operation,  the  circuit  is  closed  by  the 
plates  or  other  metal  to  be  welded  and  the  contact 
resistance  causes  a  rapid  rise  of  temperature  at  and 
adjacent  to  the  spot.  When  the  proper  temperature 
is  reached,  the  current  is  interrupted  and  pressure 
applied  simultaneously,  causing  a  localized  fusion 
between  the  plates.  This  process  is  repeated  at 
required  intervals  along  the  lap,  thus  giving  a  series 
of  spot  welds  and  having  very  much  the  same  ap- 
pearance as  a  countersunk  riveted  joint.  Plates, 
angles  and  bars  up  to  %  of  an  inch  in  thickness  ai-e 
very  extensively  welded  by  this  process  with  a 
mechanical  strength  very  much  in  excess  of  that  ob- 
tained by  riveting.  Machines  have  been  constructed 
for  experimental  purposes  capable  of  welding  three 
lV2-inch  plates  together. 

The  advantages  of  this  type  of  welding  over 
other  methods  of  jointure  are  the  absence  of  mark- 
ing off  or  laying  out,  drilling  or  punching,  counter- 
sinking, etc.  Further,  since  these  machines  are 
almost  entirely  automatic  and  fool-proof,  the  saving 
in  labor,  time  and  improved  output  is  considerable. 
A  future  use  for  fixed  spot  welders  may  be  sfeen  in 
the  shipyard  for  attaching  plates  to  angles  and  simi- 
lar sections,  assembly  of  coal  chutes,  ventilator 
ducts,  deck  houses,  engine  and  boiler  hatch  plating, 
bulkhead  stiff  eners,  etc.  It  is  not  expected  that  spot 
welders  will  be  useful  for  the  attachment  and  weld- 
ing together  of  ship  plating  since  such  machines 
would  have  to  be  of  the  portable  type  similar  to  bull 
riveters,  but  much  more  cumbersome  and  heavy. 


POWER  COMPANY  VIEWS  USED  IN 
PHOTOPLAYS 

The  "man  in  the  street"  will  see  the  story  of  big 
hydroelectric  construction  along  with  the  stories  of 
romance  and  adventure,  according  to  a  recent  report 
which  states  that  the  Southern  Sierras  Power  Com- 
pany has  received  a  request  for  pictures  and  descrip- 
tions of  all  hydroelectric  power  houses  on  its  system, 
together  with  those  of  any  distinctive  and  pictur- 
esque features  of  the  transmission  and  distribution 
lines.  These  photographs  are  to  be  filed  at  the  New 
York  office  of  the  N.  E.  L.  A.  for  use  of  the  photo- 
play industry,  which  frequently  applies  there  for 
such  data.  Demand  for  pictures  and  data  also  comes 
fi'om  writers  who  exploit  basic  industries  in  the 
popular  magazines. 


ItllllMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMI 


Is  the  door  bell  usually  out  of  order? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  A  BELL  RINGING  TRANSFORMER 
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Electric  Arc  Welding 


BY    F.    A.    ANDERSON 


(Increased  efficiency  in  construction  and  repair  work  has  been  attained  in  many  lines  by  the 
use  of  electric  arc  welding,  aad  the  following  article  takes  up  some  recent  industrial  develop- 
ments in  which  it  has  played  an  important  part.  The  author  is  senior  electrical  engineer  for 
the  United  States  Shipping  Board,  Southern  Pacific  District,  and  has  contributed  several  other 
articles  on  arc  welding  to  the  Journal  of  Electricity. — The  Editor.) 


Electric  arc  welding  became  particularly  promi- 
nent during  the  war  and  was  used  to  a  gi*eat  extent 
in  the  shipbuilding  program,  where  its  use  increased 
production  in  a  number  of  ways.  It  was  not  gen- 
erally accepted  for  use  on  hull  work  or  the  floating 
equipment  of  vessels. 

Arc  Welded  Pontoons  for  a  Gold  Dredge 

The  Marysville  gold  dredge  Number  5  is  used 
to  reclaim  the  gold  lost  through  the  various  pro- 
cesses previously  employed  for  extracting  this  metal 
from  the  earth.     Although  this  per  cent  of  gold  is 


View  of  electrically  welded  pontoons  which  were  made  for  the  Marysville 
Dredging  Company.  These  pontoons  are  9  ft.  by  14  ft.  by  11  ft.  6  in. 
and  in  the  final  hydrostatic  test  did  not  show  a  single  leak. 

very  small — said  to  be  about  7c.  per  yai'd — ^these 
dredges  extract  it  so  successfully  that  they  prove 
a  wonderfullj'  paying  investment. 

It  was  originally  designed  to  dig  to  a  70-ft.  depth 
below  the  water  level.  It  was  desii'ed  to  increase  this 
digging  depth  to  88  feet  below  water  level  and  pro- 
vide for  handling  a  bank  to  a  height  of  20  feet  above 
water  level — a  total  range  of  108  feet.  This  change 
necessitated  the  extension  of  the  ladder  and  buckets, 
and  also  made  necessary  a  greater  buoyancy  at  the 
bow. 

It  will  be  noted  that  the  bows  of  these  dredges 
are  cut  in  two,  allowing  for  the  operation  of  the 
ladder  and  buckets.  To  provide  the  necessary  buoy- 
ancy it  was  decided  to  attach  two  pontoons  to  the 
bow  of  this  dredge.  These  pontoons  are  built  of 
steel,  are  14  feet  long,  9  feet  wide  and  11  feet  6 
inches  deep. 

When  the  pontoons  were  first  designed  the  usual 
riveted  construction  was  contemplated,  but  after 
considering  the  saving  in  time  and  expense  obtained 
by  the  use  of  the  arc  welding  process,  the  latter  was 
adopted  as  the  most  satisfactory  method. 


All  the  channels  and  beams  were  welded  to  the 
plates,  employing  what  is  known  as  the  tack  method. 
The  tack  method  is  to  make  short  welds  at  predeter- 
mined or  intermediate  points. 

After  the  pontoons  were  completed  they  were 
tested  hydi'ostatically  and  not  a  single  leak  was 
found.  There  was  absolutely  no  caulking  necessary 
at  any  point. 

Departure  From  Usual  Practice 

It  is  believed  that  these  two. pontoons  are  one 
of  the  largest  recent  developments  where  arc  welding 
has  been  used  throughout  for  any  part  of  the  float- 
ing equipment  of  a  vessel.  Here  is  a  floating  struc- 
ture, subject  to  every  strain  of  the  main  hull  built 
along  the  same  general  lines,  with  beams,  angles  and 
seams  held  together  without  the  use  of  a  rivet  in 
any  part;  not  a  seam  to  be  caulked,  not  a  doubling 
plate  necessary,  not  a  filler  used. 

Such  a  departure  from  the  usually  accepted 
practice  should  give  confidence  to  those  interested  in 
similar  work  for  the  employment  of  arc  welding  in 
the  cardinal  parts  of  a  vessel.  Its  economy  cannot 
be  questioned,  for  with  arc  welding  properly  used, 
the  cost  of  drilling,  reaming  and  caulking  may  be 
eliminated,  leaving  only  the  cost  of  the  rivets,  their 
heating  and  the  riveting  operation  to  be  offset  by 
the  actual  operation  of  arc  welding,  and  in  this  com- 
parison the  advantage  would  be  in  favor  of  the  arc 
welding  process.  These  pontoons  showed  an  actual 
saving  of  alx)ut  10%  in  total  cost  and  about  5%  in 
weight  of  material  used. 

The  pontoons  were  designed  and  built  under  the 
direction  of  Mr.  George  L.  Hurst,  mechanical  engi- 


'^^SSSSi 

9HHi 

>    ... 

#" '•'" 

^ 

Fig.  2.     Cutter  head  on  the  suction  dredge  "Sacramento,"  showing  the  new 
knives  welded  on  to  the  head. 

neer  and  manager  of  the  di'edging  department.  Union 
Plant,  Bethlehem  Shipbuilding  Coi-poration,  Ltd., 
San  Francisco,  California. 
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Encouraged  by  his  success  with  the  pontoons, 
Mr.  Hurst  had  the  entire  main  deck  of  a  gold 
dredge  in  Nevada    electrically    welded.    This  deck 
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Figs.  3  and  4,  Showing  construction  of  a  frame  for  an  ordinary  sheave. 
The  main  hody  was  cut  from  steel  plate,  and  the  two  ends  welded  together 
as  shown  in  the  upper  picture.  The  round  pieces  were  then  welded  on 
either  end   as  in  the  lower  picture. 

is  108  feet  long  by  52  feet  wide ;  every  longitud- 
inal and  transverse  seam  is  being  arc  welded. 

The  plates  are  14-inch  thick  and  were  placed 
allowing  for  i/4-inch  opening  between  all  edges,  pro- 
viding the  space  for  welding. 

Transverse  beams  are  on  30-inch  centers  and 
■plates  are  secured  to  these  beams  by  the  usual  rivets. 
There  was  some  buckling  of  plates  between  beams 
which  was  corrected  by  di'illing  a  %-inch  hole  be- 
tween plates  and  using  a  bolt  with  washers  on  either 
side  of  plate  to  pull  the  plates  into  proper  position. 
The  holes  were  finally  filled  by  arc  welding. 

Welded  Cutter  Head 

Figure  2  is  a  photograph  of  the  cutter  head 
on  the  suction  di'edge  "Sacramento,"  in  use  by  the 
Third  San  Francisco  District  Engineer's  Office, 
United  States  Army,  on  dredging  work  in  the  upper 
waters  of  the  Sacramento  River.  The  picture  plainly 
shows  the  new  knives  welded  on  to  this  cutter  head. 

These  cutter  heads  are  very  expensive,  and  in 
the  past  have  proven  quite  an  item  in  the  upkeep  of 
the  dredging  work.  They  are  of  cast  steel  and  on 
account  of  shape  and  size  must  be  made  in  two  parts. 
These  parts  are  bolted  together  by  means  of  webs 
or  fianges  to  form  the  complete  unit;  this  leaves  a 
central  section  of  blade  with  an  open  space  and  also 
allows  the  wearing  away  or  "di-agging"  of  the  cen- 
tral flanges.  As  may  be  seen  by  the  illustration  the 
cutters  arc  welded  on  the  old  heads  present  a  con- 
tinuous cutting  edge  and  prevent  the  objectionable 
"dragging"  or  wearing  of  the  web. 

A  unique  method  of  employing  arc  welding  in 
manufacturing  is  shown  in  Figures  3  and  4 ;  these 
two  figures  show  the  construction  of  a  frame  for  an 


ordinary  sheave.  The  main  body  was  cut  from  steel 
plate  and  formed  into  shape,  the  two  ends  were  then 
welded  together  as  shown  in  Figure  3.  The  round 
pieces  were  then  welded  on  either  end,  the  weld  mak- 
ing a  fillet  formation  shown  more  clearly  in  Figure  4. 
The  completion  of  the  sheave  follows  as  in  the  usual 
practice. 

The  Human  Equation 

An  objection  often  advanced  against  the  use  of 
electric  arc  welding  is  the  responsibility  for  its  suc- 
cess, which  is  attributed  to  the  operator,  or  welder. 
The  fact  is  not  disputed,  that  the  operator  must  be  a 
mechanic  in  the  true  sense  of  the  word.  He  must  be 
conscientious  in  his  work,  and  he  must  be  encouraged 
to  attain  success.  It  is  not,  however,  believed  that 
the  human  factor  plays  any  greater  part  in  the  equa- 
tion of  arc  welding  than  it  does  in  any  other  mechan- 
ical trade.  For  the  careless  and  incompetent  work- 
man in  any  mechanical  trade  can  produce  irrevocable 
loss  and  create  faults  which  are  far-reaching  in  their 
effects.  The  progressive  engineer  will  select  or  train 
his  men  to  be  capable  workmen. 


REGISTERING  SALES 
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Any  company  which  sells  a  considerable  amount  of  any  one  appliance  will 
appreciate  this  method  of  graphically  recording  sales.  The  Sacramento 
Appliance  Company  displays  a  map  of  the  city  of  Sacramento  and  vicinity, 
putting  a  pin  of  a  certain  color  in  the  spot  where  a  washing  machine 
has  been  placed,  a  pin  ol"  a  different  color  where  a  vacuum  cleaner  is 
placed,  and  so  on  until  it  appears  that  the  entire  region  is  a  colorful 
array  of  electric  appliances. 


Does  the  gas  heater  exp.lode  every  time  you 
want  a  hot  bath? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  WATER  HEATER 
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General  Notes  on  Arc  Welding 


BY  R.   E.   FEICKEY 


(The  choice  of  apparatus  for  welding,  the  training  of  welders,  the  testing  of  welds — these  are 
important  factors  in  successful  welding,  and  are  here  discussed  briefly  by  a  consulting  elec- 
trical welding  engineer  of  San  Francisco.  Electric  welding  received  a  great  impetus  during 
wartime  shipbuilding  activity,  and  is  now  taking  its  place  in  industry  as  an  important  art 
requiring  special   skill   and   training. — The  Editor.) 


The  increase  in  the  application  of  arc  welding 
during  the  war  period  was  remarkable.  The  increase 
since  that  time  has  been  steady,  and  it  is  probable 
that  the  growth  of  the  art  in  the  next  decade  will 
be  tremendous.  In  an  Eastern  city,  at  a  recent  mass 
meeting  called  to  organize  a  local  section  of  the 
American  Welding  Society,  there  were  present  over 
one  thousand  men,  most  of  whom  were  interested  in 
arc  welding.  The  peak  in  the  progress  curve  will 
come  when  engineers,  designers  and  manufacturers 
become  personally  familiar  enough  with  the  art  to 
recognize  its  merits  and  limitations.  With  this 
familiarity  and  interest  there  must  develop  a  suffi- 
cient number  of  proficient  welders  and  men  capable 
of  supeinrising  welding  work. 

Training  Electric  Welders 

During  the  war  period  the  Emergency  Fleet 
Corporation  operated  schools  for  training  electric 
welders.  Since  these  wei'e  closed  there  have  been  in 
operation  only  two  or  three  high  grade  schools  where 
men  are  given  a  thorough  training.  There  should 
be  such  a  school  in  every  industrial  center.  Most 
shipyards,  railroads  and  large  manufacturing  plants 
using  the  process  extensively,  operate  a  training 
school  for  arc  welders.  Such  schools  are  usually  not 
elaborate.  They  are  simply  suitable  places  where 
one  or  two  men  at  a  time  may  be  put  through  a 
series  of  systematic  exercises  under  the  supervision 
of  a  competent  man.  Such  manual  instruction  is 
supplemented  with  lectures,  or  at  least  with  informal 
talks  during  the  working  period. 

An  important  feature  of  the  training  is  the  test- 
ing of  all  welds  made,  either  in  a  pulling  machine  or 
by  bending  or  breaking  with  a  sledge.  For  some 
classes  of  repetition  work  a  welder  can  be  trained 
from  suitable  material  in  two  or  three  weeks.  For 
general  work  a  longer  period  should  be  given.  Great 
care  should  be  given  to  the  selection  of  the  men  to 
be  trained.  To  make  a  good  welder,  a  man  should  be 
conscientious  above  all  else.  Preferably,  he  should 
already  be  a  mechanic  or  at  least  possess  mechanical 
ability.  Much  of  the  good  derived  from  a  careful 
training  will  be  lost  if  the  man  is  afterward  made 
solely  responsible  to  a  department  foreman  who  is 
himself  not  a  trained  welder.  It  cannot  be  too 
strongly  emphasized  that  welders  require  competent 
supervision.  The  welding  engineer  will  require  the 
same  high  grade  training  as  that  now  received  by 
the  electrical,  mechanical  or  chemical  engineer. 

Much  welding  now  being  done  is  little  more  than 
plastering,  and  would  be  as  effective  if  done  with 
"smooth-on."  It  is  true  that  much  useful  work  need 
not  approach  100  per  cent  efficiency,  yet  be  good 
enough  for  the  purpose  intended,  but  the  practice  of 
permitting  careless    work    under    these    conditions 


makes  it  next  to  impossible  to  get  careful  work  when 
such  work  is  imperative. 

Testing  Welds 

It  is  unfortunate  that  there  has  not  yet  been 
developed  a  satisfactory  non-destructive  method  for 
testing  welds.  One  method  of  promise  which  has 
been  described  is  to  cut  out  with  a  special  tool  devised 
for  the  purpose  a  circular  disc,  including  about  one 
inch  of  the  weld  to  be  tested.  Two  suitable  plates 
are  welded  to  this  disc  so  that  the  weld  may  be  pulled 
in  a  testing  machine.  The  hole  left  by  cutting  out 
the  sample  is  closed  by  welding  in  a  properly  pre- 
pared solid  disc.  This  method  is  comparable  to  the 
testing  of  coupons  from  steel  castings. 

But  welders  can  be  trained  so  that  they  can 
make  sound  welds  repeatedly,  and  this  fact  can  be 


The  picture  at  the  left  shows  a  cast  iron  punch  press  prepared  for  welding ; 
note  the  studding.  The  picture  at  the  right  shows  the  same  press  with 
a  completed  arc  weld. 

demonstrated  by  having  them  break  or  pull  every 
weld  which  they  make  while  in  training.  When  the 
welder  knows,  and  the  man  supervising  his  work 
knows,  that  he  can  make  a  sound  weld  every  time, 
considerable  confidence  can  be  placed  in  the  work 
such  a  man  may  do.  "  Also,  there  are  many  factors 
which  can  be  checked  while  the  work  is  in  progress. 
The  proper  preparation  of  the  work  to  receive  the 
weld  is  important.  Cleanliness  during  the  welding 
operation,  size  of  electrode  and  current  value,  quality 
of  electrode  material,  sequence  of  laying  down  metal, 
jigs  for  holding  the  work,  backing  for  thin  material 
— these  are  factors  the  supervisor  can  be  sure  about. 
Fortunately,  too,  there  are  certain  "earmarks"  about 
a  good  weld  which  can  be  recognized  by  a  trained 
man.  Among  these  are  the  depth  of  the  arc  crater, 
which  is  an  indication  of  the  "penetration"  of  the 
added  material,  and  "overlap"  of  the  metal  being 
added,  which  is  an  index  of  proper  fusion.    In  a  weld 


December  1,  1920] 


JOURNAL    OF    ELECTRICITY 


513 


consisting  of  several  layers,  these  indicators  must  be 
observed  during  the  progress  of  the  work,  because 
only  the  top  layer  is  visible. 

Besides  the  matter  of  laying  down  metal  in  the 
proper  manner  and  with  the  proper  care,  there  is  the 
matter  of  taking  account  of  strains  produced  by  the 
contraction  of  the  added  metal.  Some  of  the  prob- 
lems arising  in  this  connection  are  beyond  the  ability 
of  the  average  welder  and  must  be  left  to  the  super- 
visor with  technical  training. 

Choice  of  Apparatus 

While  the  proper  selection  of  apparatus  is  im- 
portant, it  is  not  such  a  large  factor  in  the  produc- 
tion of  sound  welds  as  is  commonly  supposed.  As 
good  a  weld  as  can  be  made  with  the  most  expensive 
welding  machine  can  be  made  from  a  commercial 
110- volt  d.c.  circuit  with  the  aid  of  a  rheostat  Con- 
structed from  a  few  cents'  worth  of  fence  wire  and 
a  bucket  of  water.  Very  good  welds  are  being  made 
with  alternating  current,  using  a  transformer  essen- 
tially as  simple  as  an  ordinary  distribution  trans- 
former. 

However,  the  choice  of  apparatus  is  important 
from  the  standpoint  of  convenience  and  economy.  A 
modern  one-man  welding  set  will  have  an  input  of 
about  5  kw.  when  delivering  150  amp.  welding  cur- 
rent, while  16.5  kw.  is  required  for  the  same  welding- 
current  from  a  110-volt  d.c.  circuit,  not  taking  into 
account  motor  or  generator  losses.  The  60-volt  con- 
stant potential  set  is  a  compromise  in  point  of  econ- 
omy between  the  one-man  set  and  the  110-volt  com- 
mercial circuit.  It  is  entirely  satisfactory  as  a  weld- 
ing supply,  providing  the  wiring  is  so  laid  out  that 
the  voltage  drop  is  not  so  great  as  to  produce  inter- 
ference between  welders.  The  constant  potential 
system  has  the  advantage  over  the  one-man  set  that 
the  regulating  means  may  be  beside  the  welders, 
rather  than  at  some  distant  point. 

There  are  several  a.c.  welding  transformers  on 
the  market.  These  are  considerably  cheaper  than 
the  d.c.  one-man  sets,  and  are  of  about  the  same  effi- 
ciency in  energy  consumption.  The  open  circuit 
voltage  required  for  a.c.  welding  is  around  100  volts. 
The  internal  leakage  reactance  of  the  transformer  is 
made  high  enough  to  deliver  the  desired  current  with 
the  arc  in  series.  Because  of  the  high  open  circuit 
voltage  required,  the  power  factor  is  very  low — for 
example,  if  200  amperes  at  20  volts,  or  4  kw.,  is 
utilized  at  the  arc,  200  amperes  at  100  volts,  plus 
internal  losses,  represents  the  kva.  at  the  primary 
terminals.  It  is  a  curious  fact  that  an  external  re- 
actance used  with  a  standard  distribution  trans- 
former does  not  give  the  same  characteristics  for 
welding  as  does  internal  leakage  reactance. 

Alternating  current  welding  has  a  legitimate 
field,  although  it  is,  undoubtedly,  not  as  satisfactory 
for  general  work  as  is  direct  current.  It  is  usually 
necessary  to  use  some  form  of  covered  wire  with  a.c. 
Certain  types  of  covered  wire,  such  as  those  used 
exclusively  in  England,  operate  as  well,  if  not  better, 
on  alternating  current. 


REFRACTORIES  IN  THE  ELECTRIC  FURNACE 

BY   CARL  H.   BOOTH 

(An  interesting  point  bearing  on  the  durability  of 
electric  furnaces  is  brought  out  in  the  following  ex- 
tract from  a  paper  delivered  at  the  fall  meeting  of 
the  Electric  Furnace  Association  by  the  vice-president 
of  the  Booth  Electric  Furnace  Co.  The  type  of  elec- 
tric furnace  best  suited  to  industrial  demands  has 
been  the  subject  of  considerable  experiment,  and  the 
question  of  durability  and  efficiency  is  of  especial 
interest.— The  Editor.) 

It  is  well  known  that  the  life  of  refractories 
has  had  a  great  deal  to  do  with  the  success  or  failure 
of  electric  melting  furnaces.  No  stationary  type  of 
furnace  has  the  same  opportunity  of  securing  the 
long  life  from  refractories  as  that  where  the  body  of 
the  furnace  is  in  motion  during  some  portion  of  the 
melting  period.  Obviously,  the  best  results  can  be 
obtained  from  a  furnace  in  which  all  parts  of  the  lin- 
ing are  subjected  evenly  to  the  same  temperature 
as  far  as  possible,  and  this  result  can  be  further  im- 
proved if  the  entire  lining  is  washed  by  the  hot 
liquid  bath  of  metal,  thus  aiding  in  cooling  the  refrac- 
tories and  securing  an  even  wear. 

In  the  past  year  and  a  half  adequate  records 
have  been  secured  from  a  rotating  di'um  type,  single 
phase  arc  furnace,  used  principally  for  the  melting 
of  non-ferrous  metals,  to  show  an  exceptional  life  of 
refractories.  The  construction  of  this  furnace  being 
almost  like  a  barrel,  permits  the  removal  of  the  two 
flat  heads  of  the  cylinder.  The  standard  type  of 
linings  used  have  consisted  of  only  three  or  four 
pieces,  viz:  a  large  cylindi'ical  tile  for  the  body  of 
the  shell  and  two  circular  flat  end  bricks  for  the  ends. 
After  these  have  been  put  in  place,  loose  heat  insulat- 
ing material  is  tamped  in  hard  between  the  brick 
and  the  steel  shell  and  after  the  top  end  brick  is  in 
place,  the  steel  end  plate  is  bolted  onto  the  shell. 
The  bricks  described  have  been  made  of  a  good  grade 
of  fire  clay  and  due  to  the  absence  of  joints  and  the 
I'otation  of  the  furnace,  I'ecords  have  been  made  of 
900  to  1000  heats  from  a  lining.  The  pouring  tem- 
perature in  most  cases  will  run  in  the  neighborhood 
of  2100  to  2200°  Fahrenheit,  although  many  heats 
have  been  made  on  high  temperature  alloys 
where  the  temperature  has  averaged  3000° 
Fahi-enheit. 

The  experience  with  this  type  of  furnace  bears 
out  the  statement  that  where  the  construction  of  the 
equipment  permits  the  washing  of  the  complete  lin- 
ing with  the  liquid  bath  the  best  possible  life  of  re- 
fractories can  be  secured.  It  also  demonstrates  that 
it  is  entirely  practical  to  use  the  ordinary  class  of 
material,  which  can  be  bought  at  the  lowest  price, 
and  secure  exceptionally  long  life  refractories. 


Does  the  Christmas  tree  remain  dark  after 
the  first  candles  are  burned  out? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  A  CHRISTMAS  TREE  OUTFIT 
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Public  Utilities  and  the  Railroad  Commission 

(The  confidence  of  the  public  is  essential  to  the  successful  and  efficient  service  of  the  public 
utility.  The  following  summary  of  a  speech  by  the  president  of  the  California  Railroad  Com- 
mission points  out  the  dangers  of  misrepresenting  to  the  public  the  needs  and  plans  which  are 
vital  to  their  well-being. — The  Editor.) 


Declaring  that  criticism  of  the  California  Kail- 
road  Commission  is  usually  based  on  misstatements 
of  a  fact  or  a  purpose,  Edwin  0.  Edgerton,  president 
of  the  Commission,  in  an  addi'ess  at  a  meeting  of  the 
League  of  California  Municipalities  held  at  Chico, 
November  10,  told  the  representatives  of  the  several 
score  of  California  towns  and  cities  present  that  they 
owed  it  to  their  constituents  to  inform  themselves 
fully  as  to  public  utility  matters  before  venturing 
to  advise  them.  "It  is  important,"  said  Mr.  Edger- 
ton, "that  you  do  not  by  misstatement  either  pur- 
posely or  ignorantly  shake  the  confidence  of  the 
public  in  so  important  a  matter  as  the  regulation  of 
public  utilities." 

Millions  Must  Be  Spent 

He  emphasized  the  importance  of  the  work  of 
the  Commission  by  declaring  that  hundreds  of  mil- 
lions of  dollars  must  be  invested  in  this  state  by 
utility  investors  within  the  next  few  years,  and  that 
California  progress  will  be  seriously  retarded  unless 
the  investor  is  given  assurance  that  his  investment 
will  be  dealt  with  fairly  and  intelligently.  After  a 
reference  to  the  Commission's  orders  in  rate  pro- 
ceedings, in  which  he  said  that  the  Commission  did 
not  base  its  findings  on  guesswork  but  upon  exact 
information,  the  head  of  the  California  Commis- 
sion said: 

Instead  of  criticizing-  the  Commission  for  thus  promptly 
meeting  emergencies,  in  my  judgment  it  should  be  applauded. 
It  has  been  demonstrated  in  California  that  public  officials 
will  carry  out  the  mandates  of  the  constitution  and  the  law, 
and  do  the  intelligent  thing  even  at  the  expense  of  temporary 
unpopularity.  .  .  .  An  answer  to  most  of  the  objections 
that  have  been  made  to  actions  of  the  Commission  would  be 
an  exposition  of  the  facts. 

It  must  be  clearly  understood  that  if  California  is  to 
progress  industrially  there  must  be  an  immense  increase  in 
the  facilities  of  the  companies  performing  public  utility  serv- 
ice. Expressed  in  terms  of  money  this  will  mean  several 
hundred  million  dollars  in  the  next  few  years.  It  must  be 
admitted  that  there  is  no  power  to  force  investment  in  the 
securities  of  these  companies,  and  sound  policy  becomes  of 
vital  importance  in  an  assurance  to  the  investor  that  his 
investment  will  be  dealt  with  fairly  and  intelligently,  else  he 
will  refuse  to  come  in,  and  progress  in  the  development  of 
California  will  be  seriously  retarded.  It  may  fairly  be  said 
that  California  today  has  a  good  reputation  all  over  the  coun- 
try because  of  its  attitude  towards  the  public  utilities.  The 
impression  is  abroad  that  the  California  Commission  will  not 
confiscate  money  honestly  invested,  nor  on  the  other  hand 
will  it  permit  extortion  at  the  expense  of  consumers. 

Reasonable  Return  Allowed 

President  Edgerton  said  the  Commission  was 
unwilling  to  assume  that  the  people  of  California 
really  desired  that  public  utility  rates  be  fixed  so 
low  as  not  to  accord  a  reasonable  return  to  investors 
— with  the  result  that  service  will  deteriorate  and 
"all  progressive  increase  of  plant  facilities  cease." 
He  said : 

We  of  the  Commission  have  long  felt  that  this  whole 
matter  could  be  discussed  on  a  basis  of  the  consideration  of 
what  is  in  the  interest  of  the  whole  state.  With  years  of 
experience   we   have    convincing    proof    that   the   companies 


delivering  to  the  people  these  vital  public  utility  services  must 
be  kept  sound,  lest  serious  injury  result  in  inefficient  and 
bad  service  to  consumers.  Our  people  demand  good  service 
and  will  be  satisfied  with  nothing  less,  and  it  is  our  conception 
that  they  are  willing  to  pay  for  good  service.  Equally  is  it 
true  that  it  is  against  the  public  interest  to  authorize  or 
permit  the  exaction  of  unreasonably  high  rates  for  this  serv- 
ice, but  the  placing  of  rates  at  an  unreasonably  low  point  will 
do  as  much  injury  to  the  consumers  as  placing  the  rates  at 
an  unduly  high  point. 

I  will  make  the  assertion  without  qualification  .that, 
notwithstanding  the  substantial  increase  of  rates  generally 
accorded  by  our  Commission  to  the  public  utilities,  there  has 
been  no  profiteering  in  this  business  in  California.  It  is  ridicu- 
lous to  assert  that  where  a  profit  of  6  or  7  or  8  per  cent  is 
accorded  on  investment  this  is  profiteering. 

Support  of  Public  Opinion  Necessary 

President  Edgerton  also  made  the  declaration 
that  it  is  important  that  California  have  a  sustained 
sound  policy  in  dealing  with  the  public  utility  com- 
panies, and  that  the  Commission,  as  the  medium  for 
the  official  announcement  of  this  policy,  should  have 
the  support  of  public  opinion.  In  this  connection 
he  said: 

You  who  are  the  official  representatives  of  municipalities 
have  a  very  serious  responsibility.  It  is  your  obligation, 
when  you  advise  your  constituents  on  public  utility  matters, 
that  you  not  only  state  the  facts  as  you  are  informed  but 
that  you  fully  inform  yourselves  before  attempting  to  speak. 

The  Commission  has  the  full  responsibility  of  decision  in 
utility  matters,  and  having  decided  it  later  could  not  justify 
disastrous  results  by  pointing  to  the  request  made  by  official 
representatives   of   cities. 

Frequently  it  has  occurred  that  we  must  deny  requests 
based  on  limited  information  which  requests,  if  granted, 
would  have  practically  annihilated  a  public  utility  service  and 
left  the  consumers  in  dire  straits. 

We  do  not  guess  at  conditions  and  base  our  judgment 
on  such  guess,  but  rather  do  we  carefully  investigate  time 
and  again  all  of  the  conditions  surrounding  each  of  the  utility 
companies  and  upon  this  exact  information  base  our  judg- 
ment. It  is  true  that  in  the  severe  emergencies  created  by 
the  war  and  conditions  since,  the  Commission  has  acted 
promptly  in  according  rate  increases,  but  while  we  did  not  in 
such  proceedings  go  into  the  affairs  of  the  company  with 
such  particularity  as  under  ordinary  circvmistances,  we  never- 
theless knew  that  increased  rates  were  vitally  necessary  to 
keep  companies  functioning  and  that  the  increase  accorded 
would  not  result  in  unreasonably  burdening  consumers. 

No  Confiscation,  No  Extortion 

Concluding  his  address,  Mr.  Edgerton  said: 

We  might  summarize  our  attitude  towards  investors  in 
public  utility  enterprises  in  California  by  saying:  We  recog- 
nize your  investment  will  result  in  common  good.  You  are 
about  to  become  a  partner  in  an  enterprise  which  will  develop 
the  community.  We  realize  that  the  constitution  of  the  United 
States  and  of  California  and  the  laws  enacted  thereunder  are 
designed  to  protect  your  investment  against  confiscation.  We 
are  in  full  accord  with  the  spirit  of  these  laws  and  propose 
to  proceed  in  accordance  therewith.  Furthermore,  we  believe 
it  to  be  sound  policy  and  in  the  interest  of  the  public  that 
your  investment  be  protected  and  that  you  be  accorded  reason- 
able returns  thereon,  recognizing  of  course,  that  some  risk 
attaches  to  all  private  enterprise.  At  the  same  time  we 
inform  you  that  you  will  not  be  permitted  to  make  exorbitant 
profits  nor  will  you  be  permitted  to  burden  the  consimiers 
with  poor  service.  Having  said  this  to  the  investors  we 
should  carry  out  our  pronouncements  honestly  and  consist- 
ently, not  only  as  a  matter  of  honor  but  in  the  interest  of 
the  progress  and  development  of  the  state. 
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A  Sales  Campaign  on  Electric  Washing  Machines 


BY   H.    L.    COOK 


(Originality  in  advertising  is  one  of  the  strongest  factors  in  putting  over  a  campaign  success- 
fully. Following  is  an  account  of  a  washing  machine  campaign  carried  out  along  distinctive 
lines  by  the  Idaho  Power  Company.    The  author  is  salesmanager  for  the  company.— The  Editor.) 


The  first  essential  in  any  campaigii  is  to  find 
some  method  by  which  a  definite  prospect  list  can  be 
secured,  an  object  which  was  attained  in  the  cast 
of  a  Thor  Washing  Machine  campaign  put  over  by 
the  Idaho  Power  Company  during  last  July,  by  a 
prize  contest.  The  company  offered  a  Thor  electric 
washing  machine  to  the  customer  writing  the  best 
article  of  seventy-five  words  or  less  as  to  why  it 


A  delivery  wagon  loaded  with  wasliing  machines  was  kept  on  the  go  in 
every  important  town  of  the  power  company's  territory,  whether  there 
were  any  machines  to  deliver  or  not.  This  bore  the  sign  "Everybody 
Is  Buying  Them"  and  proved  to  be  a  most  eiTective  continuous  demon- 
stration. 

would  be  to  the  customer's  advantage  to  have  an 
electric  washing  machine.  Advertisements  were  of 
course  run  in  all  the  local  papers  announcing  the  con- 
test and  besides  this,  a  circular  letter  was  sent  to 
each  of  the  company's  customers  outlining  the  rules 
in  detail. 

There  are  several  features  of  the  rules  which 
deserve  mention.  In  the  first  place,  contestants  were 
not  permitted  to  mail  their  answers  to  the  company's 
ofldce  but  were  required  to  enclose  their  article  in  an 
envelope  and  to  bring  it  in  person  to  the  power  com- 
pany's office,  depositing  it  there  in  the  cylinder  of  the 
Thor  machine  placed  in  the  main  building  and  in  all 
branches  for  that  purpose.  This  brought  the  con- 
testants to  a  personal  view  of  the  machine  and  at 
the  same  time  gave  the  salesmen  an  opportunity  to 
point  out  some  of  the  machine's  good  points. 

It  was  also  specifically  stated  in  the  rules  that 
this  was  not  a  literary  contest  but  would  be  judged 
from  the  thought  rather  than  the  manner  in  which 
it  was  presented. 

Advertising  and  letters  were  gotten  out  ten  days 
before  the  opening  of  the  campaign,  June  25  being 
fixed  as  the  date  of  closing  in  order  to  leave  time 
enough  for  judging  the  contest  and  making  an- 
nouncement of  the  winner.  So  many  requests  for  an 
extension  of  time  were  sent  in,  however,  at  the  last 
minute,  that  the  contest  was  not  actually  closed  until 
June  28. 

Sales  Information  From  the  Letters 

Nearly  2,000  answers  were  received  in  all — and 
by  reading  through  a  number  of  them,  it  was  very 
plainly  seen  that  the  customers  were  more  or  less 


sold  to  the  idea  of  the  electric  washing  machine. 
In  fact,  if  they  were  not  sold,  a  great  many  of  them 
evidently  sold  themselves  by  having  written  the 
article. 

One  of  the  main  purposes  of  the  contest,  of 
course,  was  to  obtain  a  list  of  prospects,  and  full 
instructions  were  sent  to  all  branch  offices  as  to  how 
to  handle  the  entries.  On  the  closing  date,  all  envel- 
opes were  removed  from  the  machine  and  a  list  made 
of  the  contestants  for  the  use  of  the  sale's  force  in 
that  particular  district.  The  letters  wei'e  then  sent 
to  Boise  where  the  contestants  were  again  listed  for 
a  general  file  of  prospects  to  be  circularized  from  the 
main  office. 

An  unexpected  amount  of  sales  information  was 
obtained  by  reading  through  the  letters.  An  article 
on  the  advertising  of  washing  machines  had  come  to 
the  writer's  attention  some  months  prior  to  this 
campaign  in  which  it  was  pointed  out  that  it  was 
absolutely  wrong  to  use  the  word  "di-udgery"  in  ad- 
vertising electric  appliances,  as  it  was  stated,  this 
tended  to  have  a  negative  effect.  This  was  absolutely 
dispi'oven  by  the  letters  received  during  this  contest. 
Over  90  per  cent  of  the  contestants  used  the  word 
"drudgery"  in  their  articles  and  it  was  difficult  not 
to  believe  that  the  biggest  appeal  which  can  be  made 
to  women  on  household  devices  is  through  pointing 


The   street   cars,    with    conspicuous   advertising    signs   at   the   rear,    carried 
the  message  all  day  long  to  all  parts  of  the  city. 

out  the  drudgery  of  their  work  without  such  con- 
veniences. 

Another  interesting  feature  of  the  contest  was 
the  fact  that  about  80  per  cent  of  those  answering 
used  verbatim  the  special  points  which  the  company 


Does  rich  Aunt  Sarah  complain  of  the  cold 
on  every  visit? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  HEATER 
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had  brought  out  in  their  washing  machine  advertis- 
ing in  months  past.  This  indicated  that  the  particu- 
lar advertising  in  question  had  evidently  made  its 
impression  at  the  time  and  that  people  had  been 
reading  it  and  making  note  of  the  various  points  as 
they  were  made. 

Contest  Results 

The  decision  was  in  the  hands  of  a  committee  of 
judges  from  the  Boise  Advertising  Club,  who  an- 
nounced their  decision  on  July  7.     Four  answers 


The  letters  were  now  returned  to  the  respective 
branch  offices  from  which  they  originated  so  that 
they  could    see    what    particular    argument  would 


No  Need  to  Wait  Another  Day 

^HOR 

G  MACHINES 

Price 

Display  advertisements  were  run  three  times  a  week  in  all  the  daily  papers 
and  in  all  weekly  papers  in  the  company's  territory.  Toward  the  end  of 
the  campaign  a  series  of  small  ads  recurring  through  the  paper  announced 
the  end  of  the  sale. 

received  special  commendation  and,  believing  that 
they  could  add  something  to  the  interest  and  the 
advertising  value  of  the  contest,  the  Idaho  Power 
Company  added  three  supplementary  prizes  to  their 
offer.  These  were  an  electric  sewing  machine,  a 
vacuum  cleaner  and  an  electric  coffee  urn,  in  the 
order  named. 

The  prize  essay  was  as  follows  : 

WHY  I  WANT  AN  ELECTRIC  WASHER 

An  electric  washer  is  economy,  health,  wealth,  wisdom 
and  happiness  personified. 

1.  Economy  — 

A.  Saves  time  for  other  duties. 

B.  Saves  laundry  bills. 

C.  Saves  clothes;  threads  remain  unbroken. 

2.  Health  — 

A.  Preserves  youth  and  beauty. 

B.  Preserves  energy. 

C.  Preserves  cleanliness. 

3.  Wealth  — 

A.  Helps  us  practice  economy. 

4.  Wisdom  — 

A.  Gives  time  for  study. 

5.  Happiness  — 

A.  Gives  time  for  recreation. 

B.  Gives  more  time  to  family. 

6.  And  last  of  all,  there  will  be  at  least  one  smiling 

face  on  next  washday  in  Payette,  Idaho. 

A  letter  was  sent  out  to  each  contestant  an- 
nouncing the  result  of  the  contest  and  thanking  them 
for  their  interest — and  a  few  days  later  another  giv- 
ing the  four  prize  articles.  In  both  letters  advertis- 
ing was  omitted,  although  it  was  intimated  in  the 
closing  sentence  that  the  company  "hopes  more  than 
ever  that  sooner  oi-  later  you  may  all  be  proud  pos- 
sessors of  Thor  Electric  Washing  Machines,  which  do 
so  much  toward  lightening  the  hard  work  of  wash 
day." 


FOR  SALE — "Wash  Day  Blues.  Have 
been  use3  once  a  week  for  years- 
Former  owner  has  no  further  use  for 
them,  as  she  has  just  bought  a  Thor 
Electric  Washing  Machine  from  the 
Idaho  Power  company  at  their  spe- 
cial price  and  special  terms.  Inquire 
of  the  Happiest  Women  In  Tour 
Town. 


FOR  SALE  —  Improved  health.  In- 
creased happiness,  more  leisure,  freo- 
dnm  from  the  drudgery  of  j^'osh  day. 
All  these  virtues  combined  in  one 
package  can  be  secured  until  Aug.  .1 
for  $10  down.  Buy  a  Thor  Electric 
AVashing  Machine  during  our  special 
July  offer  and  forg-et  your  wash  day 
troubles. 

IDAHO  POWEIt  COMPANY 


LOST 
One  full-size  set  of  wash  day 
worries.  Finder  may  keep  them. 
Former  owner  has  no  further  use  for 
them,  since  she  bought  a  Thor  Elec- 
tric \Vashing  Machine  for  $10  down_ 
during  the  special  July  Ofer.  In- 
quire at  the  IDAHO  POWER  COM- 
PANY. 

SITUATION  WANTED 
T\''ANTED — Washing  to  do.  For  two 
cents  an  hour  I  will  do  your  family 
washing',  everything  from  quilts  to 
laces.  No  meals  required  and  I  am 
no  trouble  at  all  to  you.  I  can  have 
your  washing  out  of  the  way  by  9:30 
every  Monday  morning-,  I  am  the 
.Thor  Electric  Washing  Machine. 
Take  advantage  of  the  special  terms 
and  the  reduced  price  during  July 
only, 

IDAHO   POWER  COMPANY 


Want  ads  cleverly  worded  to  catch  the  eye  and  to  appeal  to  the  reader's 
sense  of  humor  as  well  as  his  interest  were  used  to  supplement  the  regular 
advertising.  ^^i 

appeal  to  the  contestant  before  going  and  talking 
to  her.  It  was  felt  that  this  personal  angle  had  much 
to  do  with  the  success  of  the  sales  work  done. 

Advertising  the  Campaign 

Advertising  for  the  campaign  was  begun  on  the 
27th  of  the  preceding  month  and  every  day  there- 
after including  the  first,  an  ad  appeared  calling  atten- 
tion to  the  special  campaign  ahead.    On  the  first  of 


I  Opportunity  is  Knocking  | 
i  at  Your  Door  | 

I  NOW  I 


?  VOU   CAN    BUY   A  ? 

I  THOR  I 

I  ELECTKIC  WASHING  MACHINE  f 

J  AT  A  REDITED  PRICE  j! 

I  JULY  ONLY  i 

I  $10  DOWN  I 


July,  the  advertising  was 
placed  on  its  regular 
basis  of  three  times  a 
week  in  all  daily  papers 
and  in  all  weekly  papers. 
Toward  the  end  of  the 
month  the  large  single 
insertion  was  changed  to 
a  number  of  small  cuts 
running  throughout  the 
paper  calling  attention 
to  the  advance  in  price 
at  the  end  of  the  cam- 
paign. 

A  series  of  letters 
were  sent  out  to  all  those 
whose  names  had  been 
obtained  through  the 
contest  and  in  addition  a 
more  personal  letter  was 
dii'ected  to  all  people  re- 
ported by  salesmen  in 
their  Daily  Sales  Reports 
as  being  interested  in  a 
washing  machine. 
A  bogie  of  three  hundred  machines  had  been  set 
for  the  campaign — and  was  surpassed  on  the  last 
day.  The  total  for  the  month  reached  304  washing 
machines,  of  which  282  were  Thors  and  22  Auto- 
matics of  the  other  type  carried  by  the  company. 
The  campaign  was  typical  of  all  such  sales  in  that 
a  great  many  of  the  people  waited  until  the  last  two 
days,  62  machines  being  sold  on  the  last  day  of  the 
month.  In  view  of  the  extremely  hot  weather,  as 
well  as  conditions  of  business  depression,  it  was  felt 
that  all  expectations  had  been  fulfilled.  It  was  also 
established  that  a  campaign  can  make  a  good  sales 
month  out  of  a  poor  one. 


i     A  Thor  lasts  a  Lifetime 


DON'T  LET  THIS  OPPORTUNITY 
SUP  AWAY  FROM  YOU 


ELECTRIC  SHOP 

IDAHO  POWER  COMPANY  | 

BOISE,  IDAHO 


Tags  were  hung  on  the  doorknob 
of  every  residence  consumer.  These 
had  all  the  advantage  of  handbills 
in  the  instantaneous  attention  they 
received  without  the  annoyance  usu- 
ally attached  to  loose  bits  of  paper 
which    clutter  up   the    sidewalk. 
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A  110,000- Volt  Wood  Pole  Transmission  Line 


BY  L.   J.   MOORE 


(Transmission  line  economies  are  of  particular  importance  in  the  West  where  long-distance 
transmission  at  high  voltage  is  the  rule  rather  than  the  exception.  The  details  of  a  tood  pole 
,hne  involving  a  number  of  economies  are  described  here  by  the  electrical  engineer  for  the 
San  Joaquin  Light  &  Power  Corporation.— The  Editor.)  ^"B'neer    lor    tne 


In  designing  the  transmission  line  which  was  to 
carry  the  power  from  San  Joaquin  Light  &  Power 
Corporation's  Kerckhoff  Power  House  into  the  San 
Joaquin  Valley,  one  of  the  most  important  consid- 
erations was  that  of  right-of-way.  The  Hne  must 
of  necessity  be  constructed  for  the  greater  part  of 
its  length  through  the  most  highly  cultivated  part 
of  the  valley.    Private  rights-of-way  would  naturally 


f^OTE:     Loodt  ralf4H   of    lOOT.  load  factor 
Power   FocFt>r  BS1,  tag 
Cost  of  Poajmr  Losa    t.ooSZS  Par  KtVH. 


CUKVES 
't    /ll    at     Z5  4 
'Z    Al    at     30  4 
'3   fit     at      3S  4 


fltlNUflL   CHflFStS 
3  X  IntereJ/"  2  V.  Ma/ntenanca 

47.    Oeprec/atlan       15'/.  ToTal 

Curve  sheet  showing  annual  cost  per  mile  of  110-kv.  line,  3-phase,  60-cycle, 
aluminum   conductor,    San   Joaquin  Light   &    Power   Corporation. 

have  cost  a  large  sum  of  money,  both  on  account  of 
the  high  value  of  the  land  and  on  account  of  the 
large  acreage  being  owned  by  foreign  born  citizens, 
many  of  whom  practically  refused  any  concession. 
The  only  alternative  left  was  to  build  along  public 
highways,  which  meant  structures  with  very  narrow 
bases,  or  in  other  words,  steel  or  wood  poles. 

The  construction  of  a  high  tension  power  line 
on  poles,  immediately  raised  the  problem  of  clear- 
ances between  conductors.  Ten  feet  clearance  was 
considered  quite  feasible,  but  any  more  than  that 
was  considered  rather  dangerous  on  account  of  the 
fact  that  it  would  make  the  poles  top  heavy  and 
would  further  hang  the  conductors  too  great  a  dis- 
tance into  the  private  property  along  the  highway. 
The  matter  of  clearance  in  such  construction  worked 
out  toward  a  medium  high  voltage  line. 

Adapting  Line  to  Existing  Facilities 

The  location  of  substations  and  sources  of  power 
along  the  line  also  worked  out  for  the  more  moderate 
voltage.  The  company  had  already  in  operation  a 
large  ring  system  of  66,000-volt  lines,  approximately 


covering  the  San  Joaquin  Valley,  and  a  line  running 
practically  due  south  from  the  Kerckhoff  Power 
House  would  cut  across  this  ring  system,  dividing  it 
very  closely  in  half  and  permitting  step-downs  to 
66  kv.  to  be  made  at  very  advantageous  points.  A 
substation  on  the  line  east  of  Fresno  and  provided 
with  the  necessary  outgoing  66-kv.  line  to  Fresno 
and  Reedley  would  effectively  serve  Fresno,  the  larg- 
est city  in  the  valley,  as  well  as  the  heavy  irrigating 
load  thereabouts.  Another  step-down  at  Corcoran 
would  carry  the  Coalinga  oil  fields  and  the  66-kv.  line 
to  the  coast  over  existing  66-kv.  lines.  Another  step- 
down  station  at  McKittrick  would  adequately  care 
for  the  oil  field  loads  in  that  district.  Stations  at 
these  locations  would  allow  the  old  ring  system  to  be 
operated  in  sections  so  that  in  no  case  would  the 
economical  transmission  distance  for  66  kv.  be  ex- 
ceeded and  the  new  line  would  operate  as  a  high 
tension  bus  for  the  system,  provision  being  made 
for  incoming  lines  from  the  company's  Kings  River 
plants  to  connect  at  the  substation  east  of  Fresno. 
To  take  care  of  the  north  district  around  Merced  an 
extension  of  the  high  voltage  bus  is  contemplated  to 
extend  west  from  the  Kerckhoff  Plant  and  reach  as 
near  the  center  of  distribution  as  practicable,  there 
being  stepping  down  as  in  the  other  cases  to  66  kv. 
and  feeding  into  the  old  network  of  lines  of  that 
voltage.  Power  from  the  Bakersiield  steam  plant 
would  enter  the  high  tension  line  through  the  station 
at  McKittrick,  thus  providing  at  least  three  points 
at  which  power  would  be  fed  into  the  line  with  more 
than  that  many  points  where  power  would  be  distrib- 
uted from  the  line,  and  in  no  case  would  the  actual 
straight  away  distance  of  transmission  greatly  ex- 
ceed seventy  miles,  with  the  steam  plant  operating. 
The  short  distance  of  transmission  thus  obtained 
was  another  reason  for  adopting  a  voltage  only  mod- 
erately high. 

Safety  Factors  in  Construction 
The  altitude  on  the  line  is  practically  sea  level; 
the  highest  point  reached  from  the  plant  is  about 
1200  feet  and  that  for  a  very  short  distance.  There- 
fore the  best  conditions  possible  for  corona  were 
present.  A  study  of  all  conditions  showed  that  by 
using  stranded  aluminum  conductors  a  cross  section 
could  be  obtained  which  would  be  safe  from  corona 
and  at  the  same  time  have  the  economical  carrying 
capacity  for  the  estimated  load  of  the  plant.     This 
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was  obtained  by  figuring  the  plant  at  30,000  kw. 
maximum  with  a  load  factor  of  70  per  cent,  using  a 
line  135  miles  long  with  a  voltage  of  110,000.  From 
the  discussion  already  given  of  the  location  of  in- 
coming feeds  and  distribution  points,  it  is  evident 
that  much  more  than  30,000  kw.  can  be  handled  over 
the  line  without  exceeding  the  economical  current 
density. 

110,000  volts  was  chosen  as  the  transmission 
voltage  to  be  used.  A  line  was  designed  using 
266,000  cm.  all  aluminum  conductors  on  sixty-foot 
steel  poles,  spaced  587  feet  apart,  or  nine  to  the  mile. 
A  loading  of  8.75  pounds  of  wind  per  square  foot 
without  any  ice  or  snow  was  used  in  the  calculations. 
The  question  then  arose  of  using  wood  poles  of  the 
same  length  instead  of  steel,  leaving  spans  the  same. 
With  the  same  conductor  and  wind  pressure  it  was 
found  that  a  sixty-foot  pole  with  a  9-inch  top  and 
15-inch  diameter  at  the  ground  line  had  a  factor  of 
safety  of  3.10  against  horizontal  loads  and  of  10  as 
a  column.  When  the  fact  is  considered  that  the 
Weather  Bureau  records  of  Fresno,  for  a  period  of 
over  thirty  years,  show  a  maximum  of  4.5  pounds 
per  square  foot  of  wind  pressure,  the  factor  of  safety 
is  then  seen  to  be  more  nearly  6,  which  provides 
ample  safety.  As  a  matter  of  fact,  the  poles  as  in- 
stalled ran  near  to  20  inches  in  diameter  at  the 
ground,  so  a  line  is  safe  enough  from  overturning 
if  the  setting  is  secure. 

Expressing  the  factors  of  safety  as  the  ratio  of 
the  ultimate  working  strength  to  the  stress  which 
would  be  applied  under  the  maximum  loading  condi- 
tions, the  safety  factors  found  in  the  design  are 
as  follows : 

Conductors   2 

Pole    line    hardware 4 

Insulators  on  dead  ends 3 

Insulators    in    suspension 12 

Guy    insulators     (interlocking) 2 

Guys    2 

Wood  poles  as   a  column 10 

Wood  poles   transverse   loading,   railroad   crossing     5 

Wood  poles  transverse  loadingr,   highways — 3,4 

Steel    cross   arms:     vertical   loads 7 

dead  ends  3.6 

Foundation  against  depression  3 

The  line  falls  entirely  within  light  loading  terri- 
tory and  the  above  factors  are  materially  greater 
than  those  set  up  in  the  proposed  rules.  Further- 
more, the  figures  are  based  upon  the  assumption  that 
the  poles  have  a  diameter  of  15  inches  at  the  ground 
line  while  the  general  average,  as  stated  above,  is 
more  nearly  20  inches.  The  safety  factor  of  5  for 
railroad  crossings  is  obtained  by  shortening  the  span 
at  such  crossings  to  200  feet.  All  poles  in  straight- 
away work  were  set  8  feet  in  the  ground  and  all  dead 
ends  and  corners  were  set  9  feet  in  the  gi'ound.  As  a 
check  on  the  depth  of  setting,  all  poles  were  stamped 
with  the  company's  initials  at  a  distance  of  ten  feet 
from  the  bottom.  The  distance  of  this  out  of  the 
ground  is  a  direct  indication  of  the  depth  of  setting. 

Economy  in  Use  of  Wood  Poles 

As  to  the  economy  of  wood  poles  as  compared 
to  the  steel  poles,  the  following  figures  are  given : 

The  lowest  priced  satisfactory  steel  pole,  set  in 
place,  would  have  cost,  using  July,  1920,  prices, 
$148.60.  This  includes  a  concrete  base.  A  creosoted 
wood  pole  installed  would    cost    $69.50,  showing  a 


saving  of  $79.10  per  pole.  This  saving  at  seven  per 
cent  interest  compounded  annually,  would  amount  to 
$306.12  at  the  end  of  twenty  years.  From  the  past 
experience  of  this  company  and  the  opinions  ex- 
pressed by  others,  creosoted  wood  poles  show  an 
average  life  of  about  twenty  years.  The  interest 
alone  on  the  money  saved  in  this  particular  instance 
would  amount  to  $227.02  in  twenty  years.  This  is 
3.26  times  the  original  cost  of  the  wood  pole  installed, 
and  it  is  thus  seen  that  even  if  poles  practically 
doubled  in  cost  in  that  time,  it  would  still  be  possible 
to  replace  them  with  the  interest  on  the  money  saved. 
At  the  time  of  construction,  the  diiference  between 
wood  and  steel  was  even  greater  than  that  here  indi- 
cated because  wood  poles  at  that  time  cost  about 
50  per  cent  of  what  they  do  today.  The  increase  in 
the  cost  of  steel,  however,  has  not  been  so  great. 

Wood  poles  show  greater  mechanical  strength 
when  they  are  new  than  the  steel  pole  which  was 
considered.  This  is  proper  in  that  the  rate  of  deteri- 
oration of  wood  is  much  greater  than  that  of  steel. 
However,  it  shows  an  angle  in  the  matter  of  choosing 
between  the  two  materials  which  must  not  be  over- 
looked. If  the  steel  pole  is  to  compete  with  the  wood 
pole  in  price,  it  must  be  designed  with  as  small  fac- 
tors of  safety  as  are  at  all  safe  for  the  individual 
installation  in  mind.  Wood  poles  as  a  rule  have 
larger  factors  of  safety  than  necessary,  especially 
where  the  conductors  used  are  medium  or  small  in 
size.  It  is  often  possible  then  to  increase  the  size  of 
conductor  on  an  existing  wood  pole  line  without  any 
danger  whatever,  whereas  the  same  procedure  on  a 
steel  pole  line  might  not  be  allowable  on  account  of 
exceeding  the  mechanical  strength  of  the  supporting 
members.  In  distribution  work  it  is  often  necessary 
to  hang  a  bank  of  transformers  on  a  pole  already 
installed  in  the  line.  If  the  pole  is  of  wood,  the 
chances  are  that  the  procedure  is  entirely  safe,  but 
if  it  is  a  steel  pole  the  loading  must  be  carefully  cal- 
culated and  the  strength  of  the  pole  compared  with 
the  result  to  see  whether  or  not  it  is  necessary  to 
install  a  heavier  pole. 

Interruption  of  Line  Service 

From  a  standpoint  of  service,  it  is  no  doubt  true 
that  a  steel  pole  is  the  better.  Its  life  is  of  course 
longer  than  that  of  a  wood  pole,  and  if  this  is  twice 
as  long,  it  naturally  holds  that  the  interruptions  to 
service  for  the  changing  of'  supports  would>  be  not 
over  one-half  the  number  in  case  of  steel  as  of  wood. 
However,  in  the  particular  instance  herein  described, 
it  is  felt  that  the  line  as  constructed  is  not  large 
enough  to  handle  the  ultimate  power  transmission  of 
the  company  and  that  at  least  a  second  one  of  the 
same  capacity  paralleling  the  first  in  route  as  nearly 
as  possible,  must  be  constructed  sooner  or  later. 
It  is  hoped  to  carry  this  line  through  the  same  sub- 
stations as  the  first  and  to  install  balanced  relay 
protection  between  the  two  in  all  sections.  This  will 
practically  eliminate  the  interruptions  from  ordinary 
cases  of  trouble,  and  the  fact  that  the  line  is  con- 
structed in  duplicate  will  make  it  possible  to  change 
poles  when  necessary  without  interruption  to  service. 
(Continued  on  page  S46) 
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Trunk  Transmission  Lines 


BY  C.   EDWARD  MAGNUSSON 


(Shall  the  transmission  line  serving  the  future  super-power  zones  of  the  West  be  reckoned  as 
a  common  earner?  Such  a  ruling  has  already  been  made  in  connection  with  a  recent  suit 
decided  in  France.  The  suggestions  here  made  by  the  professor  of  electrical  engineering  at 
the  University  of  Washington  carry  the  interest  of  a  new  idea  into  the  problem  of  interconnec- 
tion which  is  undoubtedly  to  be   the  trend  of  Western   power  development. — ^The   Editor.) 


Much  valuable  experience  has  lately  been 
gained  in  the  operation  of  extensive  high  tension 
systems.  Due  in  part  to  new  construction,  but  in 
most  cases  to  electrical  interconnection  of  two  or 
more  previously  independent  companies,  the  mileages 
of  several  transmission  systems  operating  in  syn- 
chronism have  been  greatly  increased.  In  the  past, 
independent  long  lines,  connecting  a  hydroelectric 
power  plant  to  some  city  or  industrial  load,  formed 
the  mile  posts  of  progress.  Thus  the  construction 
of  the  Big  Creek  line  transmitting  electric  energy 
to  Los  Angeles,  a  distance  of  242  miles,  made  both 
new  high  voltage  and  long  distance  records  and  was 
replete  with  new  features  of  design.  Lately  the 
advance  has  been  chiefly  in  the  large  mileage  of  high 
tension  lines  operating  in  synchronism,  connected  in 
a  network  spread  over  a  great  area  or  a  chain  of 
lines  having  a  number  of  power  plants  and  widely 
separated  loads.  For  example:  The  Montana  Power 
Company,  in  connection  with  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad,  operates  over  a  thousand  miles 
of  100,000-volt  transmission  lines.  In  California, 
war  time  conditions  forced  several  of  the  companies 
to  interconnect  and  operate  in  synchronism.  The 
recently  completed  110,000-volt  transmission  line 
constructed  by  the  Inter-Mountain  Power  Company 
in  connection  with  the  electrification  of  the  Othello- 
Tacoma  division  of  the  C.  M.  &  St.  P.  RR.,  formed  a 
connecting  link  between  the  Washington  Water 
Power  Company  in  eastern  Washington  and  the 
Puget  Sound  Traction  Power  &  Light  Company  on 
Puget  Sound.  In  August,  1919,  when  the  intercon- 
nection was  completed,  the  transmission  lines  of  these 
companies  and  of  the  Pacific  Power  &  Light  Com- 
pany were  merged  into  a  single  synchronously  op- 
erated system  having  approximately  1500  miles  of 
transmission  lines. 

Advantage  of  Interconnected  Systems 

As  an  illustration  of  one  of  the  advantages 
gained  by  interconnecting  systems,  it  may  be  men- 
tioned that  in  the  fall  of  1919,  during  the  low  water 
period  on  Puget  Sound,  approximately  10,000  kw. 
were  taken  from  the  surplus  water  power  of  the  Spo- 
kane River  and  transmitted  262  miles  to  supply  the 
deficiency  in  Seattle. 

.  The  experience  gained  in  operating  these  exten- 
sive combined  systems  in  synchronism  is  of  great 
value.  The  evidence  obtained  is  fairly  conclusive 
that  the  operation  of  huge  transmission  systems 
presents  no  insurmountable  difficulties;  in  fact,  the 
increased  mileage  seems  to  be  more  of  an  asset  than 
a  liability  for  securing  satisfactory  operation. 

That  transmission  systems  having  an_  even 
larger  mileage  of  high  tension  lines  operating  in 
synchronism  will  be  in  general  use  in  the  future  is 


certain.  With  the  completion  of  the  electrification  of 
the  western  division  of  the  C.  M.  &  St.  P.  RR. — that 
is,  by  closing  the  gap  between  Othello,  Washington, 
and  Avery,  Idaho — all  the  transmission  lines  from 
eastern  Montana  to  Puget  Sound  will  probably  be 
operated  in  synchronism,  as  one  electric  unit.  Simi- 
lar extensions  may  also  be  made  north  and  south 
along  the  Pacific  Coast.  By  the  construction  of  a 
few  comparatively  short  sections  of  high  tension 
lines  all  the  larger  power  companies  operating  in 
British  Columbia,  Washington,  Oregon,  California, 
Idaho,  Utah  and  Montana,  at  present  totaling  over 
12,000  miles  of  transmission  lines  and  over  2,000,000 
hp.  generator  capacity,  could  be  electrically  united 
for  synchronous  operation  as  one  system. 

New  Era  in  Power  Transmission 

However,  the  mere  tying  together  of  two  or 
more  systems  that  were  designed  and  constructed  to 
operate  as  independent  units,  can  bring  only  a  small- 
pai-t  of  the  advantages  that  would  be  gained  if  the 
final  scope  of  the  system  had  formed  the  basis  of  the 
original  design.  The  present  interconnecting  prac- 
tice is  mere  patchwork,  a  temporary  makeshift  by 
which  comparatively  small  advantage  may  be  gained. 
Interconnection  of  transmission  systems  is  chiefly 
important  as  a  mile  post  of  progress  in  that  it  shows 
we  are  on  the  eve  of  a  new  era  in  power  transmission. 

While  the  social  and  industrial  um-est  which 
naturally  followed  in  the  wake  of  the  World  War 
has  temporarily  delayed  progress,  it  seems  certain 
that  in  the  near  future  the  United  States  will  enter 
on  an  unprecedented  industrial  development  and  in- 
tense industrial  activity,  which  predicates  a  great 
increase  in  the  electric  power  supply.  Under  the 
spur  of  international  competition  the  production  of 
each  industrial  workman  must  increase  if  American 
standards  of  living  are  to  be  maintained.  The  de- 
mand for  power  will  be  greater  than  the  increase  in 
the  number  of  workers ;  for  the  assumptions  seem  to 
be  justified  that  the  output  per  worker  is  approxi- 
mately in  direct  proportion  to  the  power  used,  and 
that  .an  increase  in  the  use  of  power  benefits  both 
the  workers  and  the  employer. 

With  a  rapid  increase  in  the  demand  for  power 
it  becomes  increasingly  important  that  national 
economy  be  exercised  in  the"  conservation  of  the 
available  power  resources.     By  an  extended  use  of 
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electric  power  transmission  very  great  economies 
could  be  effected. 

(a)  By  the  early  development  of  all  available  water 
power.  Every  kilowatt  developed  is  a  kilowatt  saved.  More 
than  40,000,000  kw.  are  at  present  going  to  waste  on  our 
undeveloped  water  power  sites. 

(b)  By  the  construction  of  very  large  central  station 
steam,  plants  as  near  as  possible  to  the  coal  supply.  With 
large  units  of  high  thermal  efficiency  very  great  economies 
could  be  effected.  The  transportation  of  the  electric  energy 
over  trunk  transmission  lines  would  be  more  economical  than 
the  shipping  of  the  raw  material,  coal,  by  rail.  Such  a  system 
for  the  Atlantic  seaboard  was  proposed  in  a  paper  read  at 
the  Boston  meeting  of  the  A.  I.  E.  E.  in  March,  1919;  and 
recently  Congress  appropriated  the  sum  of  $125,000  for  a 
super-power  survey  of  the  Atlantic  seaboard  region. 

(c)  By  the  electrification  of  the  railroads.  There  is  no 
longer  any  question  but  that  the  electrification  of  trunk  rail- 
road lines  is  economically  desirable.  It  has  been  estimated 
that  an  annual  saving  of  100,000,000  tons  of  high  grade  coal 
would  be  effected  by  this  change. 

(d)  By  a  more  general  use  of  electrically  driven  ma- 
chiriery  in  the  industries. 


suggested  system  of  trunk  transmission  lines  for  the 
three  Pacific  Coast  states.  Geographically,  Califor- 
nia forms  a  single  natural  power  unit  and  the  trunk 
transmission  line  should  be  located,  as  indicated  on 
the  map,  in  the  Sacramento  and  San  Joaquin  valleys, 
extending  practically  the  whole  length  of  the  state. 

In  Oregon  the  trunk  line  would  be  along  the 
Willamette,  Columbia  and  DesChutes  rivers.  For 
Washington  the  trunk  system  would  be  somewhat 
more  complex  as  indicated  on  the  map.  In  Fig.  Ill 
more  details  are  shown  for  the  Puget  Sound  indus- 
trial region  in  western  Washington. 

The  main  trunk  transmission  line  is  drawn  as  a 
full  line  while  the  broken  lines  indicate  laterals  lead- 
ing to  the  more  important  power  sites.  The  figures 
indicate  horsepower.  The  circles  mark  the  location 
of  power  plants  in  operation,  and  the  squares  the 
undeveloped  sites  with  figures  showing  the  power 
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Fig.  I. — The  above  map  shows  the  distribution  of  water  power  resources  of  the  United  States  amounting  to  54,000,000  hp.  The 
efficient  and  economical  distribution  of  the  electric  energy  deriv  ed  from  their  development  is  one  of  the  most  important  of 
national   problems. 


Future  Power  Developments 

Even  a  casual  consideration  makes  it  evident 
that  power  developments  in  the  future  must  be  on  a 
much  larger  and  more  comprehensive  scale  than  in 
the  past.  Instead  of  a  single  power  plant  connected 
to  a  definite  load  at  some  far-away  center  by  an 
independent  transmission  line,  the  natural  geo- 
graphic divisions  must  be  taken  as  the  basic  units. 
This  predicates  the  construction  of  trunk  transmis- 
sion lines  to  which  all  the  power  plants  in  a  given 
region  would  deliver  electric  energy  and  from  which 
all  retail  distribution  systems  would  receive  power. 
In  Fig.  II  is  shown  the  approximate  location  of  a 


now  being  wasted.  The  estimates  are  conservative 
and  include  only  undeveloped  sites  where  at  least 
10,000  hp.  could  be  developed.  By  including  smaller 
sites  and  developing  storage  facilities,  the  estimate 
of  the  available  power  for  this  region  should  be  more 
than  double  that  given  in  Fig.  III. 

Suggested  Methads  of  Procedure 

In  order  to  plan  wisely  for  the  development  of 
water  power  in  any  region,  it  is  important  to  first 
determine  the  main  outlines  of  a  basic  system  suit- 
able for  the  utilization  of  all  the  available  power, 
although  construction  necessarily  would  consist  of  a 
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series  of  comparatively  small  unit  additions  extend- 
ing over  a  long  period  of  years. 

From  the  engineering  point  of  view,  the  design, 
construction  and  operation  of  extensive  trunk  lines 
or  super-power  systems  offer  no  serious  difficulties. 
All  the  engineering  features  of  the  proposed  trunk 
line  systems  are  well  within  the  present  state  of  the 
art;  operating  conditions  can  be  predetermined  and 
satisfactory  results  guai-anteed.  The  insulation  is 
generally  considered  as  the  weakest  element  in  high 


\ 


Fig.  II. — Approximate  location  of  a  suggested  system  of  trunk  transmission 
lines    for    Washington.    Oregon    and    California. 

tension  transmission  line  designs,  but  recent  investi- 
gations give  conclusive  evidence  that  insulators  now 
in  the  market  give  adequate  insulation  up  to  250  kv., 
which  is  greater  than  is  required  in  the  economical 
design  of  extensive  trunk  line  systems. 

However,  the  technical  work  of  the  engineer 
concerns  only  a  comparatively  small  part  of  the  whole 
industry.  Administrative  and  legal  problems  of 
prime  importance  must  be  solved  before  any  marked 
progress  can  be  made  towards  the  realization  of 
super-power  systems.  Fundamental  questions  of 
ownership  and  control,  regulation  and  management, 
and  in  fact  most  of  the  complex  administrative  prob- 
lems of  public  utilities,  will  require  new  intei-preta- 
tions  and  solutions  consistent  with  the  imposed 
conditions. 

In  the  creation  of  a  super-system  for  any  exten- 
sive region,  as  the  Atlantic  Seaboard  or  the  Pacific 
Coast,  it  may  be  found  advisable  to  form  a  new  cleav- 
age on  the  basis  of  the  kind  of  service  rendered,  to 
limit  the  activity  of  each  organization  to  a  single 
business.  Under  present  conditions,  most  electric 
power  companies  have  a  "Three  in  One"  form  of 
business  organization— three  distinct  fields  of  indus- 


trial activity;  manufacturing,  transportation,  and  re- 
tailing of  electric  energy  are  covered  by  the  same 
company. 

Electric  energy  is  a  manufactured  commodity. 
Generating  stations  are  the  factories;  the  product, 
being  "perishable  goods,"  is  transported  to  market 
as  soon  as  manufactured,  over  long  distance  trans- 
mission lines,  and  immediately  delivered  in  retail  to 
the  individual  customers  over  the  low  voltage  distri- 
bution network. 

Electric  transmission  lines  are  analogous  to  rail- 
roads in  that  "the  service  rendered  is  strictly  distrib- 
utive and  of  a  public  service  order,"  although  electric 
systems  transport  only  a  single  commodity,  electric 
energy.  With  extensive  transrnission  systems  cover- 
ing several  states,  the  transportation  of  electric 
energy  may  well  come  under  laws  of  essentially  the 
same  characteristics  as  obtain  for  the  railroads. 
Several  years  ago  it  was  found  necessary  to  limit 
the  activities  of  the  railroads  to  the  transportation 
field.  With  power  developments  on  a  comprehensive 
scale,  based  on  natural  geographic  divisions,  it  may 
likewise  be  advisable  to  make  the  transportation  of 
electric  energy  an  independent  business,  separate 
and  distinct  from  the  generation  and  distribution 
divisions. 


Fis    III  -  Map  of  the  suggested  transmission  systems  of  the   Puget  Sound 
industrial    region  of   western    Washington   shown    in    greater   detail. 


Does  the  laundry  bring  things  home  to  you 
you  never  saw  before? 
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Electricity  for  Brass  Making  in  the  Northwest 

BY  W.   C.  HESTON 

(The  high  cost  of  metals  and  the  shortage  of  fuel  have  been  important  factors  in  the  rise  of 
the  electric  furnace.  Some  of  the  specific  advantages  of  the  electric  brass  furnace  are  here 
presented  by  the  industrial  engineer  for  the  Portland  Railway  Liglit  and  Power  Company. — 
The  Editor.) 


Pouring  a  3500-pound  charge  of 
manganese  bronze  for  casting  pro- 
peller  blades. 


HE  electric  brass  furnace 
made  its  debut  on  the 
Pacific  Coast  early  in 
1920,  when  the  Oregon 
Brass  Works  installed  two  • 
electric  brass  furnaces, 
one  of  1000  pounds  capac- 
ity and  the  other  of  2000 
pounds  capacity,  in  its 
foundry  at  Portland,  Ore- 
gon. Although  it  has  long 
been  known  that  it  was 
theoretically  possible  to 
eliminate  a  large  part 
of  the  metal  loss  inherent 
to  fuel  fired  furnaces,  by 
the  use  of  the  electric  fur- 
nace, it  has  only  been 
within  the  last  three  or 
four  years  that  the  elec- 
tric brass  furnace  has  been  developed  on  a  commer- 
cial basis.  The  war,  with  the  incident  high  cost  and 
poor  quality  of  crucibles,  the  high  cost  and  shortage 
of  important  metals,  and  the  demand  for  production 
at  any  cost,  were  factors  which  gave  impetus  to  the 
electric  furnace  for  melting  non-ferrous  metals. 

The  continued  high  price  of  all  kinds  of  fuels 
has  tended  to  accentuate  the  collateral  advantages  of 
the  electric  furnace  and  has  placed  it  oil  a  firm  post- 
war basis. 

The  one  great  advantage  of  the  electric  furnace 
is  the  reduction  of  metal  loss  to  an  absolute  mini- 
mum, the  loss  being  2  per  cent  or  less  as  compared 
with  8  or  10  per  cent  in  fuel  fired  furnaces. 

Figures  compiled  by  Dr.  W.  H.  Gillett  of  the 
United  States  Bureau  of  Mines  for  the  year  1914, 
show  that  in  3600  plants  throughout  this  country, 
$200,000,000  worth  of  brass  was  melted  with  the 
value  of  metal  lost  beyond  recovery  not  less  than 
$6,000,000. 

The  furnaces  at  the  country  of  the  Oregon  Brass 
Works  are  of  the  single-phase,  indirect  arc,  rocking 
type,  made  by  the  Detroit  Electric  Furnace  Com- 
pany. The  rocking  of  the  furnaces  causes  the  molten 
metal  to  wash  four-fifths  of  the  lining  of  the  furnace 
twice  each  minute,  thus  giving  a  high  thermal  effi- 
ciency and  a  thoroughly  mixed  and  homogeneous 
product. 

Current  is  supplied  to  the  1000-pound  furnace 
by  a  150-kva.  transformer,  and  to  the  2000-pound 
furnace  by  a  300-kva.  transformer.  Both  are  single- 
phase  transformers  rated,  11,000/115  volts.  These 
transformers  have  an  inherent  reactance  of  8  per 
.cent  and  an  external  reactance  of  20  per  cent,  with 


several  taps  by  which  the  voltage  across  the  arc 
may  be  varied.  Current  is  conducted  to  the  furnaces 
by  copper  busses  extending  through  the  top  of  the 
transformer  vault  and  thence  by  flexible  cables  to  the 
4-in.  graphite  electrodes  which  are  hand  controlled. 

Each  furnace  has  a  switchboard  panel  which  has 
mounted  on  it  in  addition  to  the  contactors  for  con- 
trolling the  rocking  motors,  relays,  oil  switch  con- 
trols, etc.,  an  indicating  wattmeter  and  a  watthour 
meter,  which  is  set  back  to  zero  each  time  a  heat  is 
started  as  the  kilowatt-hour  input  into  a  charge  is  a 
direct  measure  of  the  temperature  of  the  charge,  and 
consequently  indicates  when  the  metal  is  ready  to 
pour. 

The  results  of  the  first  two  months  operation 
showed  the  following  costs  per  hundredweight: 

Power  $0,259 

Electrodes   0.031 

Lining  0.040 


$0,330 


The  power  consumption  was  13.1  kw.  per  cwt., 
and  the  metal  loss  on  some  special  runs  where  the 
weights  were  carefully  checked,  ranged  from  2.34% 


Electric  Brass  Furnaces  at  the  foundry  of  the  Oregon  Brass  Works,  Port- 
land, Oregon.  The  furnace  shown  on  the  left  is  lOOO  pounds  capacity  and 
the  one  on  the  right  20-00  pounds  capacity.  In  the  centeT  of  the  picture 
may  be  seen  the  switchboards  mounted  near  the  substation  wall,  for  con- 
trolling the  current  supplied  to  the  furnaces. 


on  15  heats  of  red  brass  borings  to  2.81%  on  8  sheets 
of  manganese  bronze,  containing  41%  zinc. 

Mr.  W.  F.  Prier,  president  of  the  Oregon  Brass. 
Works,  has  always  been  a  pioneer  in  his  field,  and 
the  installation  of  the  first  electric  brass  furnaces 
west  of  the  Mississippi  river  is  only  another  indica- 
tion of  the  progressive  spirit  of  his  firm. 
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The  Fuel  Oil  Situation  on  the  Pacific  Coast 


BY   D.   M.   FOLSOM 


(The  fuel  oil  situation  is  one  which  has  been  engrossing  the  attention  of  engineers  and  leaders 
of  industry  for  some  time.  The  following  paper  takes  up  the  question  as  it  affects  indus- 
trial progress  on  the  Pacific  Coast,  pointing  out  that  hydroelectric  development  is  one  of  the 
most  important  solutions  of  the  problem.  The  author  is  director  of  the  Land  Department  of 
the   General  Petroleum   Corporation. — The  Editor.) 


The  fuel  oil  situation  on  the  Pacific  Coast  can 
be  viewed  from  three  angles :  from  the  viewpoint  of 
the  men  within  the  oil  industry  itself;  from  the 
standpoint  of  the  direct  consumer,  who  in  a  sense 
corresponds  to  the  middleman  of  other  industries; 
or  from  the  position  of  the  great  group  of  indirect 
consumers  who  make  up  the  entire  Pacific  Coast 
community. 

The  first  two  gi'oups  have  from  their  viewpoint 
a  relatively  short  perspective.  The  question  of  im- 
mediate supply  and  demand,  the  success  or  failure  of 
developments  in  new  fields,  the  decline  in  field  stor- 
age, and  the  price,  seem  of  prime  importance. 

The  third  group  is  separated  by  a  greater  dis- 
tance from  the  actual  operations  of  the  industry. 
From  this  longer  perspective  the  questions  of  con- 
servation and  of  future  supply  appear  as  the  real 
problem. 

The  monthly  reports  of  the  State  Mining  Bureau 
show  clearly  that  there  is  more  drilling  in  the  state 
today  than  ever  before;  and  detailed  study  of  the 
new  locations  show  that  every  possible  effort  is  be- 
ing made,  both  to  maintain  production  and  to  find 
new  fields. 

The  immediate  situation  will  always  be  critical, 
both  for  the  producer  and  for  the  consumer.  To 
them,  oil  is  a  commodity  which  is  bought  and  sold 
on  a  daily  market ;  and  the  pendulum  of  the  market 
may  swing  rapidly  from  one  side  to  the  other. 

The  indirect  consumer  recognizes  oil  only  in  the 
foiTn  of  transportation  service,  or  in  the  form  of  a 
product  manufactured  through  the  use  of  oil.  The 
situation  does  not  change  from  day  to  day  and  from 
week  to  week.  From  his  standpoint  it  follows  a 
steady  course,  becoming  constantly  more  critical. 

Growing  Consumption  of  Fuel  Oil 

The  real  interest  of  the  community  is,  therefore, 
in  a  future  supply  of  energy  for  the  maintenance  and 
expansion  of  Pacific  Coast  industries  and  transporta- 
tion facilities.  At  present,  the  Coast  is  dependent 
upon  oil  for  over  70%  of  the  consumed  heat  and 
light  and  power;  and  oil  production  is  not  equal  to 
the  resulting  demand.  We  have  forced  oil  to  cany 
more  than  its  share  of  the  burden  of  supplying  en- 
ergy, and  the  oil  supply  is  no  longer  sufficient  to 
carry  this  load. 

That  is  the  gist  of  the  present  situation.  Con- 
sumption is  overrunning  production,  and  there  is  no 
prospect  of  new  production  sufficient  to  meet  the 
growing  demand.  Furthermore,  the  increase  in  re- 
finery output,  to  furnish  an  ample  supply  of  gasoline, 
has  reduced  the  proportion  and  quantity  of  fuel  oil 
available  from  the  crude  output  of  the  wells. 

Take  the  present  annual  output  of  oil — 100,000,- 
000   barrels— as  representing   100  units  of  energy. 


Then  we  have  in  the  past  twenty  years  consumed 
1,200  units,  and  have  as  a  reserve  ahead  of  us  under- 
ground 2,400  units;  that  is,  a  third  of  our  visible 
supply  of  oil  is  exhausted.  New  fields  may  add  some- 
what to  these  estimated  reserves,  but  the  facts  will 
still  remain,  that  our  supply  has  a  limited  life,  and 
that  the  present  rate  of  production  cannot  be  long 
continued. 

Now,  as  to  the  utilization  of  our  100  units  of 
energy  available  from  annual  production;  the  oil  in- 
dustry within  itself  uses  8  units,  and  the  products 
of  our  refineries, — gasolines,  distillates,  and  lubri- 
cants— account  for  17  more.  This  last  represents 
the  energy  now  consumed  in  automobiles,  tractors, 
trucks,  motor  boats,  and  other  internal  combustion 
engines,  which  require  high  grade  fuel. 

Our  fuel  oil  consumption  each  year  equals  85 
units  and  we  have  had  to  draw  on  stocks  to  make  up 
a  deficit  of  10  units  per  year.  In  addition,  we  are 
facing  from  every  side  a  rapidly  increasing  call  for 
more  energy.  Not  only  do  our  present  industries 
require  additional  oil,  but  new  industries  and  new 
shipping  are  making  insistent  demands  for  fuel.  In- 
cidentally, the  amount  of  fuel  oil  in  storage  now  is 
not  over  10,000,000  barrels — equal  to  the  amount  of 
our  annual  shortage,  that  is,  10  units  of  energy. 

The  Demands  of  Modern  Industry 

This  is  no  artificial  shortage  which  confronts 
the  community.  It  is  actual  and  immediate.  Think 
what  this  means  in  terms  of  the  future!  Here  in 
California  we  have  had  deposited  to  our  credit  a  great 
reserve,  invaluable  as  a  natural  resource,  and  unre- 
placeable  when  it  is  once  withdi-awn  from  the  ground. 

We  have  been  living  in  a  complicated  industrial 
age,  dependent  upon  transportation  and  manufactur- 
ing for  our  food  and  our  clothing— and  we  have  been 
forced  to  di-aw  heavily  on  our  resei-ves  to  meet  our 
current  needs.  Instead  of  planning  as  a  community 
to  make  the  most  of  our  resources,  and  to  provide 
against  their  ultimate  depletion,  we  have  gone  calmly 
ahead  di-awing  on  the  bank  without  any  idea  as  to 
where  we- shall  turn  when  our  drafts  are  no  longer 

honored. 

Obviously,  this  condition  must  end.  We  cannot 
continue  to  burn  more  oil  than  we  produce,  and  we 
cannot  continue  indefinitely  to  count  on  even  our 
present  production.    There  can  be  only  one  answer  to 


Does   your  husband   look   like   an   accident 
victim  after  shaving? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH   AN   EXTRA   BATHROOM    LIGHT 


524 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  11 


the  situation — some  one  who  is  burning  oil  today  will 
have  to  use  another  source  of  energy  tomorrow. 

The  real  difficulty  comes  up  when  we  try  to  de- 
cide which  industries  or  what  localities  shall  first 
give  up  oil.  To  attempt  a  priority  list  to  give  advan- 
tage to  more  essential  use  does  not  solve  the  question, 
as  all  consumption  seems  essential.  For  example :  the 
85  units  of  energy  consumed  each  year  are  divided 
about  as  follows : 

Railroads    34  units 

Shipping,  including  Navy 16  " 

Other  Public  Utilities 12  " 

Metal,  Lumber,  Cement,  &  Chemical  ■ 

industries  12  " 

Food  industries  8  " 

Heating  3  " 

Roughly  speaking,  two-thirds  of  our  fuel  oil  is 
used  to  provide  energy  for  transportation,  and  upon 
this  transportation  we  are  dependent  for  our  com- 
mercial existence.  The  Navy  has  demonstrated  its 
absolute  need  for  oil ;  the  Shipping  Board  has  pub- 
licly announced  that  it  must  have  liquid  fuel  if  it  is 
to  attempt  competition  with  foreign  boats;  and  the 
railroads,  except  to  a  limited  extent  in  the  North- 
west, are  absolutely  dependent  upon  oil  if  they  are 
to  use  fuel  of  any  sort. 

The  public  utilities  use  oil  for  the  manufacture 
of  artificial  gas,  and  for  the  operation  of  auxiliary 
steam  plants  for  the  generation  of  electric  power. 
During  the  past  two  years  the  power  companies  have 
been  forced  to  carry  a  large  part  of  their  total  load 
on  oil,  and  even  with  increased  hydro-electric  develop- 
ment now  under  construction  large  quantities  of  oil 
will  be  required  for  stand-by  service.  There  is  no 
apparent  chance  to  end  the  use  of  oil  by  public  util- 
ities. 

The  industries  which  are  now  developed  in  Cal- 
ifornia, Oregon  and  Washington,  cannot  safely  be 
penalized  by  forcing  them  to  more  expensive  fuel, 
especially  when  these  industries  are  not  adequate  to 
make  the  Coast  self-contained  and  commercially  in- 
dependent. To  wipe  out  our  manufacturing  would 
only  add  to  the  transportation  burden,  and  increase 
the  use  of  oil  in  another  direction. 

There  is  no  solution  through  the  priority  restric- 
tion, except  in  outlying  districts  where  coal  in  some 
form  is  available,  and  to  a  great  extent  this  geo- 
graphical curtailment  is  already  in  effect.  The  cop- 
per mines  in  Arizona,  Nevada,  and  Utah,  and  many 
of  the  varied  industries  in  Washington  and  Oregon, 
have  already  been  forced  back  to  coal ;  but  offsetting 
this  deliberate  restriction  of  outside  consumption  the 
natural  increase  in  demand  here  at  home  has  ab- 
sorbed this  saving  and  has  kept  total  consumption 
above  the  rate  of  production. 

Hydro-electric  Energy  as  the  Solution 

To  my  mind,  there  are  only  two  possible  solu- 
tions to  the  energy  problem  of  the  Pacific  Coast: 
first,  through  the  development  of  our  water  power 
reserves,  and  the  substitution  of  hydro-electric  en- 
ergy for  the  burning  of  oil  wherever  possible;  and, 
second,  through  the  installation  of  internal  combus- 
tion engines  in  the  place  of  boilers  and  steam  engines. 


These  steps  must  be  taken  sooner  or  later,  and 
further  industrial  development  on  this  coast  must 
wait  on  their  completion.  It  is  obvious  that  we  can- 
not increase  our  production  of  raw  materials,  nor 
operate  new  factories,  nor  increase  our  shipping,  un- 
less we  have  increased  motive  power. 

The  program  for  increasing  hydro-electric  de- 
velopment is  not  simple  to  carry  out.  It  requires 
both  time  and  money.  But,  difficult  as  the  program 
may  be,  it  must  be  undertaken  and  completed,  unless 
we,  as  a  community,  are  willing  to  see  our  industries 
and  our  commerce  decline  for  lack  of  power.  Re- 
gardless of  the  cost  in  money,  regardless  of  the  labor 
involved,  and  of  the  machinery  and  of  the  quantity 
of  copper  required,  the  potential  power  of  the  Pacific 
must  be  made  available,  and  distributed  to  industries 
over  a  completely  interconnected  system  of  trans- 
mission lines. 

It  is  not  necessary  here  to  consider  the  details 
of  the  substitution  of  one  form  of  energy  for  another. 
In  the  end,  hydro-electiic  power  must  replace  oil  on 
land,  wherever  it  is  possible  to  make  the  substitution. 
We  cannot  yet  transmit  electric  current  on  sea,  nor 
provide  electric  motive  power  for  boats  through  stor- 
age, and  oil  must  continue  to  be  the  natural  source  of 
energy  for  our  shipping.  In  our  boats,  however,  and 
on  land  wherever  oil  must  be  used,  we  must  develop 
and  install  internal  combustion  engines  in  order  to 
get  efficiency  in  the  use  of  our  fuel. 

Community  Cooperation  Necessary 

There  is  nothing  new  in  the  program  which  I 
have  outlined.  It  has  long  been  recognized  by  engin- 
eers that  it  was  an  economic  crime  to  burn  up  our 
limited  supply  of  fuel,  and  at  the  same  time  neglect 
to  develop  the  inexhaustible  power  contained  in  our 
mountain  streams;  and  it  has  been  common  knowl- 
edge that  engines  of  the  Diesel  type  would  virtually 
increase  our  fuel  supply  by  making  one  barrel  of 
oil  do  the  work  of  three. 

The  present  policy  of  the  Federal  Government 
makes  it  possible  for  public  utility  companies  to  get 
permits  for  power  development,  and  it  is  strictly  up 
to  the  community  to  get  behind  such  development  in 
every  possible  way.  The  successful  completion  of  a 
program  of  development  and  substitution  of  electric 
power  requires  more  than  engineering  skill.  It  re- 
quires constructive  work  on  the  part  of  every  organ- 
ization interested  in  the  welfare  of  the  Coast. 

The  greatest  difficulty  in  the  way  of  the  power 
companies  in  undertaking  this  development  is  the 
matter  of  finance.  We  have  been  too  anxious  in  the 
past  to  get  our  energy  cheaply.  We  have  virtually 
demanded  of  our  public  utility  commissions  that  the 
rates  be  regulated  and  kept  at  a  minimum.  Now,  if 
we  want  power  for  the  future  someone  will  have  to 
pay  for  it.  If  we  do  not  pay  today,  we  will  have  to  ■! 
pay  fourfold  tomorrow,  not  only  in  actual  money,  *| 
but  in  loss  of  production  and  loss  in  trade  consequent 
upon  an  actual  power  famine. 

We  must  realize  that  the  success  of  this  program 
is  vital  to  our  prosperity,  and  that  success  can  come 
only  through  the  substantial  encouragement  of  com- 
munity support. 
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An  Emergency  Steam  Plant  for  Rice  Irrigation 


BY  RUDOLPH  VAN  NORDEN 


(Forestalling  a  power  shortage,  where  an  insufficient  supply  of  pumping  power  meant  ruined 
crops,  saved  a  large  area  planted  to  rice.  The  situation  calling  for  this  emergency  plant  was 
described  in  the  previous  issue,  and  the  details  of  construction  are  given  here  in  the  conclud- 
ing half  of  the  article.  The  author  is  a  well  known  consulting  engineer  in  San  Francisco.— 
The  Editor.) 


The  steam  plant  contract  called  for  an  installa- 
tion to  accompany  a  1,000-kw.  a.c.  turbo-generator, 
but  with  an  additional  payment  specified  should 
machinery  be  found    to    increase    the    capacity  to 


A  view  from  the  canal  bank,  taken  about  June  10.  On  the  left  is  the 
main  canal  ;  on  the  right,  the  oil  storage  tank.  The  turbine  is  on  the 
elevated  structure  with  condenser  and  auxiliaries  to  the  left.  The  heavy 
tackle  behind  the  third  boiler  in  the  right  background  is  in  the  act  of 
raising  breeching  in  place. 

1,500  kw.  An  opportunity  was  presented  for  the 
purchase  of  a  1,000-kw.  generating  unit,  then  on  the 
testing  block  at  the  Ridgway  Dynamo  &  Engine 
Works,  Ridgway,  Pa.,  and  this  machine  was  con- 
tracted for.  Within  a  few  days,  notification  was 
received  from  the  Ridgway  representative  that  a 
1,500-kw.  unit  which  had  been  ordered  was  unexpect- 
edly available  owing  to  a  change  in  the  purchaser's 
plans,  and  quick  action  by  telegraph  secured  this  unit 
in  place  of  the  smaller  one.  Then  the  United  States 
Shipping  Board  was  appealed  to  for  boilers,  as  it  was 
knownj-that  great  quantities  of  new  marine  equip- 
ment mas  available  at  many  Government  yards 
througmiut  the  country.  The  necessary  boilers  were 
found  ih  Oakland,  where  one  of  the  9,600-ton  ships 
under  construction  was  to  be  rearranged  for  a  change 
from  a  cargo  carrier  to  a  refrigerator,  after  the  boil- 
ers intended  for  the  ship  had  already  been  delivered 
to  the  yard  of  the  Moore  Shipbuilding  Company. 
These  boilers  were  available  and  three  of  them  were 
immediately  purchased,  as  they  fulfilled  the  require- 
ments very  nicely.  The  necessary  boiler-feed  pumps 
and  a  dry-vacuum  pump  were  also  purchased  from 
the  Shipping  Board,  also  most  of  the  necessary  4-0 
copper  conductor  for  the  transmission  line. 

The  principal  pieces  of  apparatus  and  most  of 
the  equipment  were  quickly  located  and  secured  by 
April  1.  Designs  for  the  smokestack  and  the  boiler 
breeching  were  made,  and  an  order  for  their  con- 
struction within  strict  time  limits  was  placed  with 


the  Steel  Tank  &  Pipe  Company  of  Berkeley,  and  a 
2,500-bbl.  steel  oil  tank  with  the  Western  Pipe  & 
Steel  Company.  In  fact,  all  but  a  few  small  parts 
were  ordered  and  assured  practically  before  work 
on  the  ground  commenced,  with  the  notable  excep- 
tion of  a  condenser.  Every  efltort  to  locate  a  con- 
denser, either  surface,  or  jet,  seemed  doomed  to 
disappointment.  Searches  through  the  shipyards  and 
Government  yards  were  unavailing.  Long  lists  of 
second-hand  machinery  were  studied  in  the  hope  that 
some  combination  could  be  found  that  would  do  the 
work,  and  could  be  installed  within  the  time  avail- 
able. Finally  a  second-hand  dealer  in  Oakland  pro- 
duced a  jet  condenser  of  proper  capacity,  providing 
a  suitable  removal  pump  could  be  found.  Eventually 
after  many  abortive  plans  to  make  use  of  old  appara- 
tus, C.  F.  Braun  &  Company  in  San  Francisco  under- 
took to  build  a  pump  within  30  days. 

Equipment  Lost  in  Transit 

As  soon  as  the  generating  unit  was  shipped,  the 
boilers  purchased,  and  the  fittings  under  construc- 
tion, or  ready  to  ship,  and  matters  had  gone  so 
smoothly  that  there  seemed  to  be  no  doubt  as  to  the 
final  successful  outcome  of  the  enterprise,  the  un- 
authorized strike  of  freight  handlers  came  along. 
The  generating  unit  did  not  arrive  and  so  far  as  any 
one  knew,  was  lost.  In  spite  of  frantic  appeals  to  the 
railroad  company  to  trace  and  locate  the  shipment, 
not  the  slightest  information  was  forthcoming  as  to 
the  whereabouts  of  the  car  on  which  it  was  loaded. 
There  were  two  other  cars,  one  with  transformers 
and  another  with  a  300-hp.  motor,  both  vitally 
necessary  in  the  maintenance  of  the  water  on  the 
rice  crop.  Then  the  contractor  employed  the  Pinker- 
ton  Detective  Agency  in  Chicago  to  find  these  cars, 
place  an  operative  on  each  and  stay  with  them  until 
the  destination  was  reached,  but  principally  to  keep 
them  moving  and  moving  fast.  Within  24  hours 
after  this  order  was  given,  the  car  with  the  turbo- 
generator was  located  at  Ft.  Wayne,  Ind.,  among 
thousands  of  other  cars,  where  it  had  rested  for 
seventeen  days.  Twelve  and  one-half  days  after  this 
car  was  located  it  was  delivered  at  its  destination. 
Almost  as  good  time  was  made  with  the  other  two 
cars  which  proved  to  be  even  more  completely  lost 
than  the  first.  But  the  strike  was  equally  as  effec- 
tive in  California,  and  the  problem  of  moving  the 


Does    the    stranger    at    your    gate   have    to 
search  for  the  house  number? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  A  PORCH  LIGHT 
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machinery  and  materials,  so  easily  secured  at  home, 
appeared  to  be  most  difficult.  The  boilers  in  the 
Oakland  yard  could  easily  be  loaded,  also  the  other 
apparatus,  but  the  railroads  were  unable  to  spot 
the  cars. 

One  Advantage  of  a  Railroad  Strike 

At  Stockton  the  question  of  obtaining  firebrick 
in  quality  as    well    as   quantity   presented  another 


Ninety-five  days  after  the  signing  of  the  first  contract  the  turbine  was 
manning,    and    the    plant    operated    continuously    throughout    the    summer. 

snag.  It  was  proposed  to  operate  the  boilers,  should 
the  necessity  arise,  up  to  70  per  cent  above  their 
normal  rated  capacity,  and  this  would  require  heavy 
firing.  No  chance  could  be  taken  with  the  fire  resist- 
ing linings  of  the  furnaces  and  it  was  decided  to  use 
a  special  firebrick,  known  as  "Gasco  XX,"  developed 
by  the  Stockton  Fire  &  Enamel  Brick  Co.,  as  the 
result  of  the  experience  of  E.  C.  and  L.  J.  Jones  in 
their  patented  gas  generators,  where  the  most  severe 
conditions  of  alternating  high  temperature  and  cool- 
ing occur.  It  was  at  this  point  that  the  strike  took 
on  a  beneficial  aspect,— for  while  the  manufacturers 
had  a  sufficient  quantity  of  this  brick,  it  was  all 
on  order  and  ready  for  shipment,  but  could  not 
be  moved  on  account  of  the  strike.  The  manu- 
facturer agreed  to  let  the  contractor  have  22,000  of 
the  brick,  provided  he  could  move  them. 

The  contractor,  by  means  best  known  to  himself, 
secured  a  couple  of  cars  which  were  spotted  where 
they  could  be  loaded,  and  by  the  time  they  were 
moved  out  the  strike  was  sufficiently  lifted  to  keep 
the  cars  going.  About  the  same  time,  the  Western 
Pacific  managed  to  get  cars  into  the  Moore  yard,  and 
within  a  day  or  so  they  moved.  Then  everything 
began  to  arrive  at  once. 

Installation  of  the  Plant 

Meanwhile  strenuous  efforts  were  being  made  to 
get  the  foundation  work  started  on  the  power  plant. 
The  deficiency  in  labor  was  acute.  Only  a  small  pi'o- 
portion  of  men  who  actually  were  obtained  for  the 
work  would  stay,  and  much  of  the  labor  obtained  was 
of  such  poor  quality  that  normal  progress  appeared 
to  be  impossible.  High  wages  and  the  best  of  food 
and  housing  appeared  to  have  no  great  attraction. 
Throughout  the  work  from  two  to  three  hours  over- 
time was  paid  almost  every  day.  No  attempt  was 
made  to  erect  a  building  until  the  plant  should  be 
complete  and  operating. 


With  all  the  many  apparently  insurmountable 
difficulties  finally  out  of  the  way  by  June  first,  the 
plant  began  to  assume  the  appearance  of  definite 
shape.  On  June  7,  just  ninety  days  after  the  signing 
of  the  first  contract,  steam  was  raised  in  the  first 
pair  of  boilers,  and  on  June  12  the  turbine  was 
running.  There  was  still  much  to  do  in  finishing 
up  loose  ends,  and  many  petty  annoyances  developed, 
but  the  plant  operated  continuously  from  the  20th 
of  June  throughout  the  summer  until  the  early  rains 
in  October  brought  relief  to  the  power  shortage  situ- 
ation. The  object  for  which  the  plant  was  installed 
was  fulfilled,  the  rice  crop  on  the  Provident  and  Max- 
well Farms  districts  received  a  full  quota  of  water 
without  interruption,  and  what  was  by  no  means  the 
least  of  the  results  to  be  obtained,  the  line  voltage  at 
the  pumps  was  maintained  at  full  value.  Immedi- 
ately upon  completion,  the  plant  was  taken  over 
under  lease  by  the  Pacific  Gas  &  Electric  Company 
and  operated  under  their  management  throughout 
the  season. 

Description  of  Equipment 

The  generating  unit,  furnished  by  the_  Ridgway 
Dynamo  and  Engine  Company,  consists  of  a  steani 
turbine  of  the  Rateau  type,  a  generator  of  the  con- 
ventional enclosed  induced-air-cooling  type,  and  a 
direct  connected  exciter,  all  mounted  on  a  heavy 
girder  frame  bedplate. .  The  turbine  has  a  maximum 
output  of  2400  hp.  and  is  operated  at  3600  r.p.m. 
It  is  equipped  with  air  and  oil  pressure  governor, 
motor  controlled,  with  automatic  runaway  stop.  The 
high  pressure  glands  are  steam  sealed  and  carbon 
packed,  while  the  low  pressure  glands  are  water 
sealed  and  are  packed  by  centrifugal  action. 

The  generator  is  rated  at  1500  kw.,  or  1850  kva., 
and  will  cany  10  per  cent  continuous  overload  based 
on  a  55°  temperature  rise.  The  output  is  3-phase 
and  60-cycle  at  2400  volts.  Air  is  drawn  through 
the  ends  of  the  rotor  and  discharged  through  the 
center  at  the  bottom  and  thence  through  a  door  in 
the  side  of  the  building.  The  incoming  air  enters  a 
large  box-like  structure  in  which  three  sides  and  the 


The  plant  is  located  close  to  the  main  canal  of  the  Provident  District,  and 
the  condenser  cooling  and  boiler  feed  water  is  drawn  directly  from  the 
canal. 

bottom  have  cheesecloth  covered  screens  with  a 
superficial  area  of  144  sq.  ft.  This  filter  box  is  placed 
outside  the  building.  A  galvanized  iron  flue  41^  ft. 
wide  by  24  in.  deep  conducts  the  cool  air  to  the  intake 
opening  under  the  generator. 
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The  switchboard  consists  of  a  single  Westing- 
house  slate  panel  containing  main  circuit-breaker, 
a.c.  and  d.c.  ammeters,  voltmeter,  indicating  and 
mtegrating  polyphase  wattmeters,  rheostats,  etc 
Three  3-kw.  2200-220-110-volt  General  Electric  sta- 
tion transformers  provide  current  for  lighting  and 
the  operation  of  the  oil  transfer  pump  and  a  sump 
pump,  of  5  hp.  and  3  hp.  respectively. 

The  main  2400-volt,  3-phase  circuit  passes  from 
the  switchboard  through  disconnecting  switches  and 
thence  to  a  transmission  line  consisting  of  two  cir- 
cuits in  parallel  of  4-0  rubber  covered  strander  cop- 
per. This  circuit  is  carried  a  distance  of  3/4-mile  to 
the  Sidds  Landing  pumping  plant. 

The  turbine  and  switchboard  are  mounted  on  an 
elevated  concrete  platform  at  a  level  7  ft.  3  in.  above 
the  main  station  floor.    The  three  boilers  are  placed 
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The  smoke  stack  was  shipDed  in  three  pieces,  riveted  together  on  the 
ground,  and  tipped  up  into  place  by  the  use  of  shear-legs  and  a  heavy 
back-tackle. 

in  a  line,  two  on  one  side  and  the  third  on  the  oppo- 
site side  of  the  smokestack.  Two  horizontal  breech- 
ings  made  of  3/16-in.  steel  plates  and  braced  with 
steel  angles,  fitted  with  dampers,  connect  from  the 
smoke  openings  on  the  tops  of  the  boilers  into  the 
smokestack,  on  opposite  sides.  The  smokestack  is 
101  ft.  in  height  from  the  floor  and  5  ft.  internal 
diameter,  and  is  built  of  3/16-in.  steel  plates.  The 
smokestack  was  shipped  in  three  pieces,  riveted 
together  on  the  ground  and  tipped  up  into  place  by 
the  use  of  shear-legs  and  a  heavy  back-tackle. 

The  boilers  are  the  Heine  standard  cross-drum 
marine  type,  rated,  on  a  basis  of  ten  sq.-ft.  heating 
surface  per  boiler  horsepower,  at  278  hp.  each,  and 
are  not  to  be  confused  with  boilers  built  on  the 
Pacific  Coast  for  the  United  States  Shipping  Board 
and  known  as  "Heine  type,"  or,  "Foster,"  boilers. 
Each  is  equipped  with  a  42-in.  cross-drum  on  which 
are  mounted  duplex  safety  valves,  superheater  and 
auxiliary  4-in.  angle  valves,  10-in.  steam  gauge, 
cocks,  blow-off  and  double  water  inlets.  These  boil- 
ers are  built  in  accordance  with  Lloyds,  U.  S.  S.  B. 
and  A.  S.  M.  E.  standard  specifications  to  carry  225 
lb.  working  pressure.  In  this  installation,  175-lb. 
pressure  was  adopted,  and  with  this  pressure  it  is 
possible  to  obtain  a  maximum  of  100°  superheat. 

Especial  attention  was  given  to  the  design  of 
the  furnaces,  aside  from  the  careful  selection  of  the 
insulating  materials,  in  that  an  additional  foot  of 
furnace  height  was  given  over  the  standard  design 


used  on  board  ship.  Inside  the  firebrick  lining  and 
between  it  and  the  steel  shell  is  a  layer  of  i/o-in 
asbestos  millboard  and  21/2-in.  thickness  of  sifocel 
brick.  The  upper  and  lower  baffles  are  of  fire-clay 
tile,  while  the  center  baffle  on  two  of  the  boilers  is 
of  segmental  cast  iron  tile  and  on  the  third  boiler 
is  a  14-m.  steel  plate.  Each  boiler  is  equipped  with 
three  G.  H.  Witt  outside  mix  steam  oil-burners,  and 
these  are  supplied  with  fuel  oil  from  a  standard  Witt 
double  duplex  steam  pump  set  with  exhaust  steam 
oil-heater.  .  j  -4,0 

■111-  !  " 
Oil  and  Feed  Water  Supply 

In  order  to  deliver  fuel  oil  a  spur  track  connect- 
ing with  the  Colusa  &  Hamilton  branch  of  the  South- 
ern Pacific  was  installed.  Oil  cars  are  spotted  over 
a  concrete  sump  under  the  track.  A  4-in.  Gould 
rotary  pump  driven  by  a  5-hp.  motor  placed  on  the 
main  station  floor  under  the  generator,  convenient 
for  attention  from  the  operators  and  yet  out  of  the 
way,  pumps  the  fuel  oil  from  the  track  sump  into  a 
2500-bbl.  fuel  storage  steel  tank.  There  are  two 
McGowan,  simplex  vertical  Marine  type,  10-in.  by 
6-in.  by  12-in.  boiler  feed  pumps,  each  having  a  ca- 
pacity of  54  gal.  per  min.,  or  sufficient  to  supply  feed 
water  for  the  full  plant  capacity.  Warm  water  from 
the  condenser  discharge  is  delivered  into  an  800-gal. 
hotwell  filter  tank  and  from  this  tank  the  feed  pumps 
force  the  boiler  feed  water  through  a  Braun  horizon- 
tal closed-type  heater  into  the  boilers.  The  plant  is 
located  alongside  the  main  Provident  District  canal, 
and  the  condenser  cooling  and  boiler  feed  water  is 
drawn  directly  from  the  canal. 

Steam  Piping 

There  is  a  double  system  of  steam  piping,  the 
one  consisting  of  the  main  lines  carrying  superheated 
steam  from  the  superheater  outlets  to  the  turbine, 
while  the  other  is  an  auxiliary  system  taking  satu- 
rated steam  from  the  boiler  drums  and  supplying 
all   auxiliary   apparatus.    There   is   an   emergency 
cross-connection  between  these    systems  of  piping 
so  that,  in  the  event  of  superheater  trouble,  steam 
for  the  turbine   may   be   drawn   directly  from  the 
boilers.    The  superheated  steam  pipe  lines  are  of  6 
in.,  and  4  in.,  extra   heavy   welded  steel  pipe  with 
VanStone  joints  and  steel  flanges.     There  ai'e  two 
4  in.,  main  Chapman  steel-body  gate  valves  equipped 
with  Monel  metal  discs    and    seats,    on  each  boiler 
feeder  and  one  on  the  emergency  crossover,  making 
seven  valves  in  all.    The  auxiliary  steam  lines  are 
4  in.,  extra  heavy  pipe,  there  being  two  high-pressure 
ferro-steel  valves  on  each  boiler  lead.     The  piping, 
including  long  radius  bends  and  VanStone  (Crane- 
lap)   joints,  was  furnished    and  fabricated  in  San 
Francisco  by  the  Crane  Co.,  on  a  30-day  delivery 
contract,  and  it  is  of  interest  to  note  that  this  ma- 


Do  you  have  to  get  up  early  on  frosty  morn- 
ings to  fix  the  furnace? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  FURNACE  REGU- 
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terial  was  shipped  complete  in  25  days  after  the  order 
was  received. 

Exhaust  steam,  after  leaving  the  turbine,  passes 
through  a  36-in.  elbow,  built  of  5/16-in.  steel  plates, 
lap-welded  to  insure  vacuum  tight  joints,  to  the 
condenser  .  A  lateral  outlet  in  this  elbow  terminates 
in  an  up-rise  on  which  is  mounted  a  24-in.  water- 
sealed  atmospheric  relief  valve,  above  which  is  a 
24-ft.  length  of  24-in.  steel  exhaust  pipe.  A  Blake- 
Knowles  jet  condenser  of  the  low-level  counter- 
current  type,  receives  cooling  water  from  the  canal 
and  discharges  it  together  with  the  condensate 
through  its  lower  end  into  the  removal  pump,  which 
is  driven  by  a  60-hp.,  2200-volt  induction  motor. 

Design  of  Building 

The  building,  which  was  erected  after  the  plant 
had  been  placed  in  operation,  is  covered  with  galvan- 
ized corrugated  iron.  It  has  a  high  clerstory  roof  to 
facilitate  ventilation.  The  framework  is  of  timber, 
carefully  designed  to  withstand  the  heavy  winds 
which  are  sometimes  experienced  at  this  point.  The 
roof  trusses  are  of  an  unusual  design  in  order  to 
span  the  boiler  breeching  without  giving  undue 
height  to  the  sidewalls.  The  order  for  six  trusses 
was  given  to  the  Palm  Iron  Works  of  Sacramento 
on  a  Monday  morning,  after  which  they  were  de- 
tailed, the  material  ordered  and  received,  the  trusses 
fabricated  and  painted  and  delivered  at  the  plant  on 
a  Saturday,  twelve  days  later,  after  which  they  were 
assembled  and  erected  without  a  change,  or  a  misfit. 


The  welding  unit  consists  of  a  20-kw.  d.c.  gen- 
erator driven  by  a  six-cylinder  gasoline  engine  which 
also  drives  an  air  compressor  which  supplies  air  for 


ARC  WELDING  OUTFIT  FOR  TAPPING 
WATER  MAINS 

To  avoid  the  necessity  of  shutting  the  water  off 
from  customers  who  require  it  continuously  for  irri- 
gation, the  city  of  Los  Angeles  has  turned  to  the  use 
of  an  arc  welding  outfit  for  tapping  mains.  The  set 
consists  of  a  portable  d.c.  generator  driven  by  a 
gasoline  engine,  the  whole  mounted  on  a  motor  truck. 

Heretofore  the  practice  has  been  to  parallel  the 
larger  mains  with  smaller  ones  which  could  be  shut 
off  and  emptied  in  order  to  make  service  connections. 
This  was  expensive  and  often  it  was  necessary  to 
shut  off  the  mains  up  to  72  in.  in  diameter,  drain 
them,  with  a  loss  of  a  large  amount  of  water,  and 
then  make  the  service.  Under  the  system  now  in 
effect  the  welding  outfit  is  taken  to  the  job  and 
makes  the  connection  in  four  hours'  time,  thus  mak- 
ing a  great  saving  in  time  and  material. 

The  procedure  is  to  turn  down  in  a  lathe  and 
grind  on  an  emery  wheel  the  size  of  pipe  desired. 
The  end  of  the  pipe  is  polished  for  two  inches  and 
beveled  to  an  angle  of  60  degrees.  When  taps  to 
small  diameter  mains  are  to  be  made  the  service  pipe 
is  ground  to  fit  the  curvature  of  the  main. 

Before  starting  the  job  of  welding  the  main  is 
polished  with  an  emery  wheel  to  effect  an  easier 
bond.  The  coupling  is  then  spot-welded  and  the  fii;st 
layer  of  metal  applied.  Considerable  skill  is  required 
in  handling  the  arc  when  depositing  the  first  layer, 
but  successive  layers  can  be  put  on  quite  easily.  The 
hole  in  the  main  is  made  in  the  usual  way. 


Welding  a  4-in.  connection  to  a  60-in.  riveted  stee!  main.     The  picture  was 
taken  entirely  by  the  light  from  the  arc. 

testing  the  connection  after  welding.  The  engine  is 
supplied  with  a  special  governor  to  give  the  requisite 
steadiness  in  voltage.  The  panel  on  which  switches 
and  controls  are  mounted  is  built  up  on  a  small  plat- 
form supported  on  wheels  so  that  it  can  be  taken  to 
any  desired  part  of  the  work. 

The  outfit  was  developed  by  S.  B.  Brown,  an 
electrical  engineer  of  Los  Angeles.    The  above  infor- 


Portable  arc-welding  outfit  for  making  connections  ,to  water  mains  without 
draining  the  water  from  the  mains. 

mation  as  to  the  details  of  design  and  operation  were 
supplied  by  H.  A.  Van  Norman,  assistant  engineer  of 
the  Department  of  Public  Service,  City  of  Los 
Angeles. 


LARGEST  ROLLING  MILL  IS  ELECTRICALLY 
DRIVEN 

What  is  claimed  to  be  the  largest  rolling  mill  in 
the  world  has  recently  been  placed  in  service  at 
Dorman  &  Long's  Warrenby  mills  near  Durham, 
England.  The  installation  is  electrically  driven,  in- 
volving 20,500  hp.  in  motors. 
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Problem  Course  in  Electricity 

BY   H.   H.    BLISS 

(Why  must  you  have  heavier  service  wires  in  your  home  if  you  install  an  electric  range  and 
a  number  of  the  large  appliances?  The  following  article,  the  tenth  of  a  series,  takes  up  the 
calculation  of  wire  thicknesses  and  resistances.  The  author  is  on  the  staff  of  the  Riverside 
Junior  College  at  Riverside,  California.— The  Editor.) 


WIRE  SIZES  AND  RESISTANCE 

Mils  and  Circular  Mils. — Since  nearly  all  electric 
wires  are  much  less  than  an  inch  in  thickness,  it  is 
not  convenient  to  express  their  diameters  and  cross 
section  areas  in  the  usual  units,  inches  and  square 
inches.     We  use  the  "mil"  as  the  unit  of  measure 


Fig.    A. — Enlarged    diagram    showing    that    a    circle    2    mils    across    has    a 
much   greater   area   than   two   one   mil    circles. 

for  diameter,  one  mil  being  1/1000  of  an  inch  just  as 
one  "mill"  represents  1/1000  of  a  dollar  in  our  mon- 
etary system.  Then  a  half-inch  wire  is  said  to  have 
a  diameter  of  500  mils;  1/10  of  an  inch  is  100  mils; 
.037  inch  =  37  mils. 

If  a  one  mil  wire  were  cut  square  across  it  would 
present  a  circular  cross  section  of  which  the  area  is 
said  to  be  one  "circular  mil."  The  circular  mil  thus 
defined  serves  as  the  unit  of  cross  section  area  in 
all  wire  computations. 

If  a  wire  2  mils  in  diameter  were  cut  across, 
would  it  present  an  area  of  2  C.  M.  (circular  mils)  ? 
The  enlarged  diagram  of  Fig.  A  shows  that  a  circle 
2  mils  across  has  an  area  much  greater  than  two 
one  mil  circles;  in  fact  it  contains  as  much  as  four 
circular  mils.  The  three  mil  circle  contains  7  com- 
plete circles  of  one  mil  diameter  with  enough  extra 
space  to  equal  two  more.  The  general  rule  is  that 
the  C.  M.  area  of  any  circle  equals  the  square  of  its 
diameter  (this  last  being,  of  course,  expressed  in 
mils) .  Thus,  No.  30  wire  which  is  10  mils  thick  has 
a  section  area  of  10-  =  100  CM. 

What  is  the  area  of  a  wire  i/^-inch  in  diameter, 
and  what  is  the  diameter  of  a  wire  with  twice  that 
area?  Since  14-inch  =  250  mils,  the  first  answer  is 
250  X  250  =  62,500  C.  M.  Then  2  X  62500  = 
125,000  and  the  diameter  of  the  second  wire  is  the 
square  root  of  125,000  =  354  mils. 

Resistance  of  Copper  Wires. — If  nine  one-mil 
wires  were  laid  together  into  a  cable,  it  would  have 
a  cross  section  equivalent  to  that  of  a  wire  three 
mils  in  diameter.  A  three-mil  wire,  then,  has  the 
same  resistance  as  9  one-mil  wires  in  parallel,  or 
1/9  the  resistance  of  one  of  them.  Similarly  a  wire 
of  26,250  C.  M.  area  (No.  6)  has  a  resistance  of 
1/26,250  of  that  of  a  one-mil  wire  of  the  same 
length. 


Hence,  to  find  the  resistance  of  any  wire,  divide 
the  resistance  of  an  equal  length  of  1  C.  M.  wire  by 
the  C.  M.  of  the  given  wire. 

A  piece  of  copper  wire  of  1  C.  M.  cross  section 
and  1  foot  long  has  a  resistance  of  about  10  ohms 
at  a  temperature  of  50°  F.  Therefore  the  resistance 
of  any  length  of  such  wire  =  10  X  the  number  of 
feet,  since  each  separate  foot  is  in  series  with  all  the 
others.  The  relations  of  length  and  size  to  resist- 
ance are  conveniently  expressed  as  follows: 

F'or  any  copper  conductor  the  resistance  is  approxi- 
mately equal  to  10  X  the  length  in  feet  -^  the  cross 
section  in  C.  M. 

Rectangular  Conductors. — In  Fig.  B  are  shown 
conductors  of  shapes  different  from  the  round  form 
usually  met  with.  Square,  rectangular  and  flat  con- 
ductors are  used  in  winding  armatures  and  field  coils, 
for  bus  bars  and  foi'  other  carriers  of  heavy  currents 
for  short  distances.     The  resistances  of  such  con- 
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Fig.    B. 


-In   this    cut   are   shown   square,    rectangular    and    fiat    conductors 
which   differ   from   the    more    familiar    round   form. 


ductors  must  be  calculated  from  section  area  and 
length. 

Since  any  circle  has  an  ai'ea  .785  as  large  as 
that  of  a  square  of  the  same  dimensions  (see  Fig.  B), 
one  circular  mil  is  .785  of  one  square  mil.  The 
square  conductor  in  Fig.  B  has  an  area  of  40  X  40  = 
1600  sq.  mils;  1600/.785  =  2040  C.  M.  The  •%  in.  X 
0  in.  rectangle  (the  cross  section  of  a  bus  bar  in  a 
power  house)  has  375  X  3000  =  1,125,000  sq.  mils 
or  1,432,000  CM.  The  remaining  shape  in  Fig.  B 
may  be  analyzed  as  a  rectangle  plus  a  circle;  its 
area  =  120  X  630/.785  +  120^  =  110,700  C  M. 

iiiiiiniiiiiiiiiiirii 


Is  your  wife  nervous  over  the  possibility  of 
a  man  under  the  bed? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  BURGLAR  ALARM 
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Wire  Table. — Below  is  a  table  giving  the  most 
important  figures  relating  to  round  copper  wires  of 
various  sizes  from  No.  0000  to  No.  40.  The  resist- 
ances are  given  for  wires  at  a  temperature  of  68°  F. 
and  these  figures  are  not  exact  for  any  other  tem- 
perature. All  metallic  wires  increase  in  resistance 
as  they  become  warmer.  The  attached  list  of  multi- 
pliers will  enable  one  to  correct  the  tabulated  figures 
for  various  temperatures  up  to  200°  F.    The  ohms 


How  long  a  piece  of  No.  30  copper  will  be 
needed  to  make  a  resistance  of  8.446  ohms  ?  One  foot 
has  .103  ohm  (from  table)  ;  hence  8.446/.103  or  82 
feet  is  the  length  required. 

What  size  copper  wire  should  be  used  if  the 
resistance  of  150  feet  is  not  to  exceed  .111  ohm? 
The  ohms  per  foot  ==  .111/150  =  .00074;  hence  there 
is  .74  ohm  per  1000  feet.  Referring  to  the  table  we 
see  that  No.  9  has  .7908  ohm  per  1000  feet,  and  No. 


WIRE    TABLE 


Gage 

Diam- 

Area 

Ohms 

COPPER 

Lbs.                Safe 

Safe 

Ohms 

—ALUMINUM 

Lbs.                  Safe 

Safe 

Gage 

Num- 

eter 

in 

per 

per 

Amps. 

Amps. 

per 

per 

Amps. 

Amps. 

Num- 

ber 

in 

Cir. 

1000 

1000 

Other 

Rubber 

1000 

1000 

Other 

Rubber 

ber 

B&S 

Mils 

Mils 

Feet 

Feet 

Ins'n 

Ins'n 

Feet 

Feet 

Ins'n 

Ins'n 

B&S 

0000 

460.0 

211600 

.0489 

640.5 

325 

226 

.0804 

192.0 

273 

189 

0000 

000 

409.6 

16780.0 

.0617 

508.0 

275 

175 

.1014 

152.3 

231 

147 

000 

00 

364.8 

133100 

.0778 

402.8 

225 

150 

.1278 

120.8 

189 

126 

00 

0 

324.9 

105600 

.0981 

319.5 

200 

125 

.1610 

95.9 

168 

105 

0 

1 

289.3 

83690 

.1237 

253.3 

150- 

100 

.2032 

76.0 

126 

84 

1 

2 

257.6 

66370 

.1660 

200.9 

125 

90 

.2662 

60.2 

105 

75 

2 

3 

229.4 

52630 

.1967 

159.3 

100 

80 

.3230 

47.8 

84 

67 

3 

4 

204.3 

41740 

.2480 

126.4 

90 

70 

.4076 

37.9 

76 

59 

4 

6 

181.9 

33100 

.3128 

100.2 

80 

56 

.5140 

30.0 

67 

46 

6 

6 

162.0 

26250 

.3944 

79.46 

70 

60 

.6480 

23.8 

59 

42 

6 

7 

144.3 

20820 

.4973 

63.02 

.8171 

18.9 

7 

8 

128.5 

16510 

.6271 

49.98 

60 

35 

1.050 

16.0 

42 

29 

8 

9 

114.4 

13090 

.7908 

39.63 

1 .300 

11.9 

9 

10 

101.9 

10380 

.9972 

31.48 

30 

25 

1.640 

9.42 

26 

21 

10 

11 

90.74 

8234 

1.257 

24.93 

2.068 

7.47 

11 

12 

80.81 

6530 

1.586 

19.77 

25 

20 

2.605 

5.93 

21 

16 

12 

13 

71.96 

5178 

1.999 

16.68 

3.284 

4.71 

13 

14 

64.08 

4107 

2.521 

12.43 

20 

15 

4.260 

3.73 

16 

12 

14 

15 

57.07 

3257 

3.179 

9.86 

5.111 

2.96 

16 

16 

60.82 

2583 

4.009 

7.82 

10 

6 

6.591 

2.34. 

8 

5 

16 

17 

45.26 

20.48 

5.055 

6.20 

8.315 

1.86 

17 

18 

40.30 

1624 

6.374 

4.92 

5 

3 

10.49 

1.47 

4 

2.6 

18 

19 

35.89 

1288 

8.038 

3.90 

13.60 

1.17 

19 

20 

31.96 

1022 

10.14 

3.08 

16.66 

.929 

20 

21 

28.46 

810 

12.78 

2.45 

21.03 

.737 

21 

22 

25.35 

642    , 

16.12 

1.95 

26.51 

.581 

22 

23 

22.57 

509 

20.32 

1.54 

33.42 

.464 

23 

24 

20.10 

404 

26.63 

1.22 

42.15 

.367 

24 

25 

17.90 

320 

32.31 

.970 

53.17 

.291 

25 

26 

15.94 

264 

40.75 

.769 

67.05 

.230 

26 

27 

14.20 

201 

B1.38 

.610 

84.50 

.183 

27 

28 

12.64 

160 

64.79 

.484 

106.6 

.144 

28 

29 

11.26 

127 

81.70 

.384 

134.4 

.116 

29 

30 

10.03 

100 

103.0 

.304 

169.3 

.991 

30 

31 

8.93 

80 

129.9 

.241 

208.6 

.072 

31 

32 

7.95 

63 

163.8 

.191 

269.5 

.057 

32 

33 

7.08 

50 

206.6 

.152 

339.6 

.045 

33 

34 

6.31 

40 

260.6 

.120 

428.5 

.036 

34 

35 

5.62 

32 

328.4 

.096 

540.0 

.029 

35 

36 

5.00 

25 

414.2 

.076 

681.0 

.023 

36 

37 

4.45 

20 

522.2 

.060 

858.9 

.018 

37 

38 

3.97 

16 

558.5 

.048 

1084 

.014 

38 

39 

3.53 

12 

830.4 

.038 

1366 

.011 

39 

40 

3.15 

10 

1047.0 

.030 

1722 

.009 

40 

90  °F. 

100°F. 

150°F. 

200°F. 

1.044 

1.064 

1.164 

1.264 

10.87 

11.08 

12.11 

13.17 

per  C.  M.  foot  for  copper  wii'e  at  these  temperatures 
are  also  given.  It  will  be  noted  that  this  number 
rises  to  12  ohms  before  the  temperature  reaches 
150°.  Hence  design  calculations  are  often  carried 
out  on  a  basis  of  1  ohm  per  C.  M.  inch. 


Temperature  of  Wire  'i  :        80  °F. 

Multiply   res.    at   68°    by    i^i^J.    1.024 
Ohms    per    C.    M.    ft.    copper'      10.65 


Using  the  Table. — To  find  the  resistance  of  a 
piece  of  wire  of  any  length,  find  the  ohms  per  1000 
ft.  from  the  table  and  divide  by  1,000  (simply  move 
the  decimal  point  three  places  to  the  left).  This 
gives  the  resistance  of  one  foot  of  wire.  Multiply- 
ing by  the  length  of  wire  (in  feet)  gives  the  re- 
sistance. 

For  example,  the  resistance  of  700  feet  of  No.  4 
copper  wire  =  700  X  .000248  =  .1736  ohms.  And 
25  feet  of  No.  22  copper  wire  will  have  a  resistance 
of  25  X  .01612  =  .403  ohms. 


8  has  .6271.    Evidently  No.  9  has  too  much  resist- 
ance.   Answer,  No.  8. 

In  such  problems  always  select  wire  of  the  next 
size  larger. 

A  motor  taking  40  amperes  is  208  feet  from  the 
generator.  What  size  copper  wire  is  needed  if  the 
line  di-op  must  not  be  greater  than  6  volts?  The 
resistance  must  not  exceed  6/40  or  .15  ohm.  Noting 
that  we  must  use  2  X  208,  or  416  feet  of  wire,  we 
see  that  the  ohms  per  1000  ft.  =  1000  X  .15/416  = 
.361  ohm.  Hence  we  select  No.  5  with  .3128  ohm  per 
1000  ft.,  as  No.  6  has  too  high  resistance  (.3944). 
Solutions  of  Previous  Set 

98.  At  40,000  it  takes  12,500/80  =  156  times  as  many 
ampere-turns  for  air  as  for  cast  iron,  hence  the  cast  iron 
has  permeability  ^=:  156.  At  70,000  wrought  iron  has  1608, 
cast  steel  has  1045,  sheet  steel  has  2090. 

99.  Half  way  between  40  and  80  is  60  ampere  turns 
for  the  cast  iron.  For  the  cast  steel,  .8  of  the  difference 
between  28  and  43  is  12,  and  28  +  12  =  40;  for  the  sheet 
steel,  .2  of  the  difference  between  32  and  80  is  10,  and  32  +  10 
=  42. 
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100.  Armature:  density  =  90,000;  3  X  43  =  129 
ampere-turns.  Air  gaps:  density  =  45,0007.7  =  64,300- 
2  X  .025  X  64,300/3.2  =  1003  ampere-turns;  magnet:  den- 
sity =  1.55  X  64,300  =  100,000;  8  X  80  =  640  ampere-turns. 
Total  =  1772  ampere-turns. 

101.  Area  =  1.54  sq.  in.;  density  =  78,500/1.54  = 
51,000.    Pull  =  1.54  X  51,000  X  51,000/72,000,000  =  55.6  lbs. 

102.  Area  =  .95  sq.  in.;  density  =  78,500/.95  =  82,600 
Pull  =  .95  X  82,600  X  82,600  -H  72,000,000  =  90  lbs. 

103.  Air  gaps:  area  =  3.14;  ampere-turns  =  750. 
Armature:  density  =3  83,300;  ampere-turns  =  6  X  22  =  132. 
Poles:  ampere-turns  —  20  X  18  =  360.  Yoke:  density  = 
35,000;  ampere-turns  =  6  X  60  =  360.  Total  =  1602  ampere- 
turns. 

104.  Poles:  density  =:  91,000;  ampere-turns  =  20  X 
34  =  680.  Yoke  requires  6  X  80  =  480  ampere-turns.  Arma- 
ture and  air  gaps  as  before.    Total  =  2042  ampere-turns. 

105.  Area  =  .675  sq.  in.  Density  X  density  =  pull  X 
72,000,000/area  =  15  X  72,000,000/.675  =  1,600,000,000. 
Hence  density  =  40,000  and  total  flux  =  27,000  lines. 

106.  Gaps  need  2  X  .02  X  12,500  =  500  ampere-turns. 
Armature  needs  4  X  103  =  412;  gaps  and  armature  need  912 
ampere-turns. 

107.  2730  —  912  =  1818  ampere  turns  required  to 
drive  the  flux  13  in.  through  the  cast  iron,  or  140  ampere-turns 
per  inch.  From  the  table,  this  indicates  a  flux  density  of 
50,000.    Leakage  coefficient  =  50,000/40,000  =  1.25. 

108.  A  guess  that  the  total  flux  =  160,000  gives 
ampere-turns  =  1302.  A  revised  estimate  of  200,000  gives 
2210  ampere-turns,  the  correct  number.  Hence  the  answer  is 
200,000. 

Copper  Wire  Problems 

109.  What  are  the  section  areas  of  round  wires  of  the 
following  diameters:    60  mils,  %  inch;  2.2  inches? 


110.  Find  the  diameter  of  a  special  copper  wire  4000 
It.  long,  which  has  a  resistance  of  400  ohms  at  50°  F. 

111.  What  is  the  resistance  at  80°  F.  of  a  copper  wire 
.3-mch  in  diameter  and  7300  feet  long? 

112.  Find  the  section  area  in  sq.  mils  and  C.  M.  and 
the  resistance  per  1000  ft.  of  a  rectangular  copper  conductor 
1/16  m.  by  7/8  in.  (Assume  50°  F.  in  this  and  similar  cases 
where  temperature  is  not  stated  and  tabular  figures  are  not 
available.) 

113.  A  square  wire  860  ft.  long  has  a  resistance  of  .3 
ohm.     Find  section  area  and  thickness  of  the  conductor. 

114.  What  is  the  diameter  of  a  round  wire  5  in.  long 
which  has  a  resistance  of  .0745  ohm? 

115.  Find  the,  resistance  of  1000  ft.  of  No.  16  copper 
wire  at  90°  and  200°  F. 

116.  What  is  the  length  of  a  piece  of  No.  2  copper 
wire  which  has  .0343  ohm  resistance  at  68°  F.? 

117.  Find  the  gage  number  of  a  copper  wire  370  ft. 
long  which  has  24  ohms   resistance  at  68°. 

118.  250  ft.  from  a  104-volt  generator  is  a  10-hp.  100- 
volt  motor  of  75%  efficiency.  What  size  copper  should  be 
used  for  transmitting  the  current? 

119.  Each  of  the  three  conductors  in  a  copper  cable 
across  the  Golden  Gate  contains  250,000  C.  M.  in  37  strands. 
Find  the  diameter  and  resistance  of  one  strand,  the  length 
being  26,775  ft.  and  the  temperature  50°  F. 

120.  What  is  the  voltage  between  a  pair  of  No.  13 
copper  \yires  26,775  ft.  from  an  applied  voltage  of  40,  if  the 
current  flowing  is  .3  ampere?    (Assume  68°  F.) 

121.  A  magnet  coil  has  an  average  diameter  of  4.2  in. 
and  contains  360  turns  of  No.  18  wire.  Volts  applied  to 
coil  =  22.  The  temperature  being  100°  F.,  find  the  ampere- 
turns  and  the  watt  loss  in  the  coil. 


Pamphlets  and  Clippings  in  a  Business  Library 

BY   VIRGINIA    FAIRFAX 

(Are  you  'wondering  what  to  do  with  that  ever-growing  collection  of  clippings  and  pamphlets? 
The  librarian  of  the  Carnation  Milk  Products  Company  makes  their  segregation  a  simple  matter 
if  instructions  are  followed.  Permission  to  reprint  from  this  series  must  be  obtained  from  the 
Journal  of  Electricity.— The  Editor.) 


THE  FILING  EQUIPMENT  NEEDED 

In  order  properly  to  install  vertical  files  of 
pamphlets  and  clippings,  it  is  most  economical  and 
satisfactory  to  purchase  at  the  start  the  filing  equip- 
ment and  supplies  that,  through  use  and  experience 
in  business  libraries,  have  been  found  most  satis- 
factory. 

The  requirements  are,  one  or  more  filing  units, 
or  filing  cabinets;  substantial  folders,  heavy  manila 
envelopes  and  possibly  a  set  of  guides;  3  by  5  inch 
catalog  or  index  cards ;  a  3  by  5  inch  card  tray  cab- 
inet to  hold  the  cards,  and  gummed  name  labels  for 
marking  the  folders. 

Vertical  Unit  Cabinets 

The  vertical  files  are  built  in  units,  three  or  four 
drawers  high  with  removable  sides  so  that  the  files 
may  be  expanded  by  the  addition  of  other  units  as 
the  collection  of  pamphlets  grows.  These  filing  units 
or  cabinets,  adequate  for  filing  pamphlets  and  clip- 
pings, may  be  purchased  in  two  sizes.  The  corres- 
pondence size  drawers  are  IOI/2  inches  high,  12  inches 
wide  and  24  inches  deep,  inside  measurements.  The 
legal  size  is  much  more  desirable  for  pamphlets  and 
clippings  because  this  size  drawer  gives  more  filing 
space,  in  that  the  average  size  pamphlets  stand  side 
by  side  in  an  upright  position,  without  lapping,  and 
the  large  pamphlets  or  oversize  booklets  are  accom- 


modated as  well  as  reports  on  legal  size  paper,  with- 
out folding.  Correspondence  size  units  occupy  less 
floor  space  but  the  drawers  do  not  hold  as  much 
material  as  the  legal  size,  and  more  drawers  of  the 
correspondence  size  are  eventually  required.  There- 
fore there  is  no  saving  either  of  floor  space  or  of 
money  by  the  purchase  of  the  smaller  size. 

Vertical  filing  cabinets  are  manufactured  in 
wood  and  steel  by  all  of  the  well  known  manufac- 
turers of  office  equipment  and  supplies,  such  as  the 
Library  Bureau,  Yawman  &  Erbe  Manufacturing 
Company,  the  Globe  Wernicke  Company,  Shaw 
Walker  Company,  Art  Metal  Construction  Company, 
The  Macy  Company,  etc.  There  is  no  advantage  in 
purchasing  steel  files  for  material  of  this  character, 
unless  floor  space  is  very  limited.  It  is  claimed  that 
a  half-inch  is  saved  on  every  steel  unit  over  the 
wood  units.  Wood  files  harmonize  better  with  the 
other  office  furnishings  and  are  less  noisy  when  the 
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drawers  are  pulled  and  pushed  back  and  forth,  and 
are  less  expensive.  The  points  to  bear  in  mind  in 
selecting  the  make  of  wood  vertical  files  are  to  have 
them  of  well  seasoned  wood,  perfectly  dried,  so  that 
there  will  be  no  swelling  or  warping,  and  the  drawers 
in  either  wood  or  steel  cabinets  should  be  mounted 
on  roller-bearing  slides  so  that  they  run  easily  when 
loaded. 

Size  and  Quality  of  Folders 
Folders  for  holding  the  pamphlets,  and  clippings 
-  too  if  they  are  not  collected  in  great  quantities,  may 
be  had  in  several  qualities.  They  are  made  of  press- 
board,  of  manila  paper  and  of  a  fiber  material  that 
is  very  tough  and  durable.  The  pressboard  folders 
are  made  to  order  by  any  of  the  manufacturers  of 
office  and  library  supplies  or  any  paper  house,  either 
■straight  edge  or  with  tabs,  and  should  be  cut,  if  legal 
size  files  have  been  purchased,  141/2  by  10  inches  with 
a  one-inch  linen  bellows  expansion  at  the  bottom,  the 
front  edge  of  folder  a  half-inch  shorter  than  the 
back.  These  make  a  very  substantial  receptacle  and 
wear  indefinitely. 

The  Yawmanote  Filing  Pockets  are  made  of  a 
durable  fiber  material  and  have  a  bellows  expansion 

of  different  widths  at  the 
bottom  and  about  half- 
way up  each  side,  making 
as  the  name  implies,  a 
a  pocket.  These  are  man- 
ufactured in  legal  and 
correspondence  sizes  by 
Yawman  &  Erbe  Man- 
ufacturing Company, 
Rochester,  New  York. 

The  Bushnell  Vertex 
Paperoid  File  Pocket, 
made  by  the  Alvah  Bush- 
nell Company,  Philadel- 
phia, Pa.,  and  the  jute 
and  leatherette  folders 
and  pockets  made  by 
the  Library  Bureau  are  similar  to  the  Yawmanote 
filing  pockets.  Any  of  these  pockets  are  excellent 
and  like  the  pressboard  folders  will  hold  a  great  deal 
of  material  without  sagging  or  getting  out  of  shape. 
Manila  folders  may  be  used  to  hold  a  few  pamphlets 
or  until  the  collection  on  any  particular  subject 
grows,  when  the  contents  can  be  transferred  to  a 
heavier  folder.  The  manila  folders  are  much  cheaper 
than  these  others,  but  they  are  far  less  durable; 
they  sag  in  the  file  drawers  and  will  not  hold  nearly 
as  much  material.  They  are  useful,  however,  for  a 
small  amount  of  printed  matter  and  save  the  more 
expensive  folders  until  the  collection  of  material 
warrants  their  use. 

Binder  folders  are  useful  for  holding  together 
manuscripts  consisting  of  a  number  of  pages.  These 
are  light  weight  manila  folders  to  which  fasteners 
are  affixed,  either  at  the  top  of  the  folder  or  at  the 
center  alongside  of  the  fold,  and  bind  the  papers  in 
book  form.  The  Acco  Fasteners,  made  by  the  Amei- 
ican  Clip  Company,  New  York  City,  may  be  pur- 
chased by  the    box    or    already  fitted  into  folders. 


Yawmanote     Filing     Pocket,      legal 
''size,  showing  bellows  at  bottom  and 
sides.    Courtesy  of  Yawman  &  EJrbe 
Manufacturing    Company. 


From  the  Library  Bureau  may  be  purchased  folders 
already  fitted  with  the  L.  B.  metal  fasteners,  which 
are  similar  to  the  Acco  fasteners. 

Articles  of  only  several  pages  clipped  from  peri- 
odicals, or  typewritten  reports  of  a  few  pages,  may 


The   legal    size   unit   may   be   expanded   by   removing   the   sides   and   adding 
other  units.     Courtesy  of  Library  Bureau. 

be  bound  witli  a  manuscript  cover  paper  and  clamped 
together,  or  they  may  be  fastened  into  light  weight 
manila  folders  with  U-File-M  binder  strips.  This 
latter  fastener  is  a  strip  of  gummed  paper  that  is 
glued  into  the  folder  and  has  little  tabs  that  project 
and  are  glued  on  to  the  sheets  to  be  inserted.  These 
hold  the  sheets  one  behind  the  other,  like  leaves  in 
a  book.    They  may  be  purchased  from  U-File-M  Man- 


1^44- Petroleum 


Legal  size  pressboard  folder,  straight  edges  with  one-inch  bellows  at  bottom 

ufacturing  Company,  Syracuse,  New  York.  On  the 
front  cover  of  any  of  these  binders  should  be  writ- 
ten, or  typed,  the  name  of  the  article,  its  source  and 
date  of  publication  and  the  bound  article  dropped 
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into  the  heavy  folder  with  the  other  material  on  the 
same  subject. 

This  method  of  caring  for  clipped  articles  and 
manuscripts  requires  but  a  few  minutes  and  in- 
creases the  length  of  their  durability  and  helps  to 
make  the  files  neat  and  a  joy  to  use. 

Envelopes  Desirable  for  Clipping's 

If  a  great  many  clippings  are  collected  it  is  bet- 
ter to  keep  them  in  heavy  manila  envelopes,  the  same 
size  as  folders,  and  file  them  immediately  behind  the 
folder  holding  pamphlets  on  the  same  subject.  The 
envelope  prevents  unmounted  clippings  from  slipping 
out  into  the  drawer  and  becoming  mislaid  or  lost. 
If  the  clippings  are  not  numerous  they  should  be 
mounted  on  a  substantial  paper,  light  weight  manila 
or  bond  that  does  not  tear  or  crumple  easily,  and 
filed  in  the  folder  with  the  other  material  on  the 
same  subject. 

Gummed  Name  Labels 

The  gummed  name  labels  may  be  purchased  in 
five  diiferent  colors.  They  come  approximately  four 
inches  wide,  ten  labels  to  a  strip,  1000  strips  in  a 
box,  ruled  for  folding  and  cutting  and  gummed  for 
sticking.  Before  cutting  they  may  be  run  through 
a  typewriter  and  subject  name  printed  on  them 
ready  for  pasting  on  the  folder.  These  may  be 
bought  from  the  Library  Bureau. 

The  Use  of  Guides 

Two  systems  may  be  used  to  arrange,  in  the  file 

drawers,  the  folders  or  pockets  and  envelopes  con- 

,  taining  the  printed  matter.    First,  in  a  small  collec- 


stand  in  the  first  and  second  positions.  Miscellane- 
ous folders,  when  used,  should  have  tabs  projecting 
in  the  third  row   (the  use  of  miscellaneous  folders 


>P4-4-RE+roltum   V. 


Legal   size  pressboard  folder  with  tab  and  one-inch  bellows  at  bottom 

will  be  explained  in  the  next  article).  The  folders 
for  holding  the  printed  matter  should  have  wide  tabs 
projecting  in  the  next  or  fourth  row  and  these  folder 
tabs  should  be  marked  to  indicate  their  contents  and 
the  folders  filed  behind  the  correct  alphabetic  guides. 
If  special  subject  guides  are  required  they  may  have 
tabs  projecting  in  the  fifth  row,  that  is,  at  the  ex- 
treme right  of  the  file  drawer. 

In  some  business  libraries  it  is  desirable  to 
arrange  the  information  in  the  vertical  files  accord- 
ing to  country.  Under  these  circumstances,  and  if 
the  collection  is  large,  the  pressboard  guides  with 
tabs  cut  to  project  in  the  middle  row,  center  of 
drawer,  have  the  country  name  printed  on  them. 
Behind  each  country  guide  the  tab  folders,  with  tabs 
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AlphobeKc   guides    in   firsl    and 
Second    row 


Misc«llan<ous 
folder   in 
tlnird    row 


Subjtcf 
Tolde.r  in 
founh  row 


Specidl 
qvlde.  m 
Tifin  row 


The  tabs  with  alpha- 
betic divisions  should 
project  in  the  first  and 
second  positions,  mis- 
cellaneous folders  in  the 
third,  printed  matter  in 
the  fourth  and  special 
subject  guides  at  the 
extreme  right. 


\  O    / 

tion,  guides  are  not  necessary  as  the  stiff  pressboard 
folders  or  pockets  already  described,  cut  with 
straight  edges  and  plainly  marked  with  the  subject 
name  on  the  upper  left  hand  margin,  stand  out 
plainly  and  are  easily  found.  Second,  where  the  col- 
lection is  large,  that  is,  when  a  number  of  vertical 
filing  units  are  required  to  house  the  collection, 
guides  are  used  to  facilitate  the  filing  and  finding  of 
the  printed  matter. 

In  this  latter  system  pressboard  guides  with  the 
alphabetic  divisions  printed  on  their  tabs,  or  projec- 
tions, are  best  arranged  in  two  rows  at  the  extreme 
left  of  the  file  drawer,  that  is,  -the  tabs  are  cut  to 


cut  to  stand  in  the  first  and  second  row,  should  be 
marked  with  the  subject  name  of  contents  and  ar- 
ranged in  alphabetical  order.  For  example :  a  guide 
with  tab  in  center  position  may  be  marked  FRANCE. 
The  first  subject  folder  witVi   tab  in  first  position. 


Does  the  baby  turn  on  the  gas  stove  when 
your  back  is  turned? 
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extreme  left  hand  side,  may  be  marked  "Advertis- 
ing." The  second  subject  folder  with  tab  cut  in  sec- 
ond position  may  be  marked  "Exchange  &  Credit 
Conditions."  The  third  subject  folder  with  tab  in 
the  first  position  may  be  marked  "Tariffs,"  etc., 
meaning  in  each  instance  as  related  to  France. 

If  a  miscellaneous  folder  is  used,  it  should  have 
tab  standing  in  the  fourth  row,  and  should  be  filed 
behind  the  last  subject  folder  containing  infoiTnation 
on  that  country,  and  just  in  front  of  next  country 
guide,  which  in  this  instance  may  be  Germany. 

Card  Trays  and  Card  Tray  Cabinets 

A  good  quality  of  card  approximately  3  by  5 
inches  should  be  purchased,  preferably  of  linen  stock 
whose  edges  will  not  become  soft  from  frequent 
fingering,  and  light  enough  to  run  through  a  type- 
writer and  record  made  thereon.  Punched  cards  that 
allow  for  a  rod  to  pass  through  are  preferable  as  the 
rods  prevent  spilling  of  contents  and  careless  re- 
moval of  cards  from  the  trays.  By  no  means  should 
more  than  one  weight  of  card  be  used  in  the  catalog 
or  index  and  to  assure  proper  fit,  cards  and  card  tray 
cabinets  should  be  purchased  having  same  standard 
of  measurement.  That  is,  some  manufacturers  cut 
their  card  stock  and  make  their  card  trays  with  the 
centimeter,  and  also  with  the  inch,  as  a  basis  of 
measurement,  and  others  with  only  the  inch  as  a 
basis.  The  slight  difference  between  the  centimeter 
and  the  inch  will  cause  a  great  deal  of  annoyance  in 
fingering  cards  or  an  absolute  misfit  in  card  trays 
not  made  to  the  same  measure.  Therefore  the  meas- 
urement desired  must  be  specified  and  adhered  to. 

Card  tray  cabinets  may  be  purchased  with  one, 
two  or  more  drawers  from  any  of  the  manufacturers 
of  office  equipment  and  supplies. 


TESTING  ELECTRIC  WELDS 

The  question  of  testing  welds  was  interestingly 
treated  in  a  paper  read  recently  by  S.  W.  Miller 
before  the  Chicago  Section  of  the  American  Welding 
Society.  Some  of  the  points  brought  out  were  as 
follows : 

Soundness  in  a  weld  means  freedom  from  mechanical 
imperfections  such  as  lack  of  fusion,  the  presence  of  films  or 
other  inclusions,  gas  pockets,  slag,  etc.  While  no  one  method 
of  test  shows  everything  desired  to  be  known  about  a  weld, 
the  microscope  is  particularly  valuable  in  investigating  the 
formation  of  metals,  and  therefore  of  a  weld,  which  is  subject 
to  all  the  defects  found  in  castings. 

It  is  not  universally  known  that  a  comparatively  small 
difference  in  the  percentage  of  carbon  in  the  material  being 
welded  makes  a  very  great  difference  in  the  results  of  either 
a  bend  or  a  tensile  test.  The  higher  the  carbon  the  more 
difficult  it  is  to  get  a  satisfactory  weld,  and  the  more  danger 
there  is  of  injuring  the  metal  being  welded.  A  weld  made 
with  a  given  welding  rod  or  electrode  can  have  only  a  given 
strength.  If  this  strength  is  greater  than  that  of  the  material 
being  welded,  the  test  piece  will  always  break  outside  of  the 
weld.  If,  on  the  other  hand,  the  weld  is  weaker  than  the 
material  being  welded,  the  rupture  will  always  take  place  in 
the  weld. 

The  method  of  test  to  be  applied  in  any  given  case 
depends  largely  on  the  use  to  which  the  welded  piece  is  to  be 
put.    One  of  the  best  tests  to  determine  quickly  the  general 


character  of  a  weld  is  to  grind  it  off  level  with  the  surface  of 
the  pieces  and  clamp  it  on  an  anvil,  the  bottom  of  the  V 
toward  the  anvil  so  that  the  top  of  the  weld  is  stretched  when 
the  projecting  end  is  struck  with  a  sledge.  The  blow  should 
not  be  too  heavy,  and  the  number  of  blows  and  angle  to  which 
the  piece  bends  before  cracking  are  quite  a  good  index  of  the 
value  of  the  weld.  It  is  true  in  this  test  as  in  the  tensile 
tests,  that  the  quality  of  the  material  being  welded  has  a 
great  influence  on  the  results,  stiff  material  throvring  off  more 
of  the  strain  into  the  weld,  while  soft  ductile  material  will 
itself  take  considerable  of  the  bend.  In  the  case  of  defective 
welds,  those  not  fused  along  the  V  or  which  contain  slag  or 
other  inclusions,  this  test  will  at  once  develop  defects.  K  a 
welded  piece  were  to  be  used  in  a  place  where  it  might 
become  red  hot,  it  would  be  entirely  proper  to  test  the  weld 
at  a  good  red  heat.  If  welds  are  made  in  half-inch  by  two- 
inch  bar  steel,  a  90  degree  single  V  being  used,  and  they 
bend  to  a  right  angle  cold  without  cracking  on  the  outside,  a 
welder  may  feel  well  satisfied  with  his  work. 

In  many  cases,  the  defects  in  welds  are  easily  visible  to 
the  naked  eye  when  tested.  In  other  cases  they  are  not. 
There  has  recently  been  developed  an  etching  method  for 
testing  steel  rails  for  hidden  defects.  For  instance,  a  section 
of  a  weld  might  be  cut  out  with  a  hack  saw,  machined  or  filed 
to  a  true  surface,  and  polished  on  various  grades  of  emery 
paper.  It  is  then  placed  in  a  warm  solution  of  25  per  cent 
hydrochloric  acid  and  water  for  about  an  hour.  The  acid  will 
eat  away  the  defects,  making  the  edges  of  the  material  taper, 
so  that  rather  large  grooves  and  pits  will  be  visible  where  the 
defects  prior  to  the  etching  would  be  only  microscopic. 

Some  of  the  defects  in  welds  are  visible  under  the  micro- 
scope but  others  ai'e  not  visible  until  the  weld  is  strained. 
A  small  bending  machine  that  can  be  placed  on  the  microscope 
stage  is  very  useful,  because  after  etching  the  piece  can  be 
bent  and  examined  to  see  the  effect  of  the  strain.  In  the 
case  of  bare  wire  electric  welds,  the  ruptures  seem  always  to 
occur  at  the  grain  boundaries,  even  where  no  defects  are 
visible  there  at  the  highest  powers  of  the  microscope. 

The  most  important  refined  tests  are  the  tensile  and 
alternating  stress  tests.  The  tensile  test  can  be  made  in  any 
shop  provided  with  the  usual  tensile  testing  machine.  The 
alternating  stress  test  is  not  as  yet  standardized  even  for 
unwelded  material. 

A  great  deal  may  be  learned  from  the  appearance  of  a 
weld.  The  appearance  in  a  weld  of  porosities  on  top  indicates 
that  the  metal  has  been  overheated.  Inasmuch  as  it  would 
seem  that  the  serious  defects  in  welds  are  caused  by  oxides, 
it  would  appear  wise  in  the  case  of  gas  welding  to  use  no 
larger  tip  than  is  necessary  to  produce  thorough  fusion.  This 
means  that  the  catalogue  speeds  of  welding  are  impossible  if 
good  welds  are  desired.  The  same  thing  is  true  of  electric 
welds. 

It  has  been  found  in  a  number  of  cases  that  very  great 
improvements  in  the  quality  of  the  work  were  made  by  using 
regularly  the  bending  test  above  described,  and  by  carefully 
instructing  the  welders  until  they  were  able  to  make  welds 
that  would  meet  this  test  with  unfailing  regularity. 


COURSE  IN  BUSINESS  MANAGEMENT  AND 
ORGANIZATION 

The  Extension  Division  of  the  University  of 
California  announces  a  correspondence  course  de- 
signed to  give  the  business  man  an  insight  into  those 
methods  of  business  management  and  organization 
which  he  may  profitably  introduce  into  his  own 
concern.  Oscar  Eugene  Mack,  manager  export  divis- 
ion, George  F.  Eberhard  Company,  San  Francisco, 
has  prepared  the  course  and  conducts  it. 
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(The  electric  ship,  the  ostrich  egg,  the  wireless  telephone  and  African  electrification  are 
among  the  features  of  this  page.  Here  you  will  also  learn  of  the  Cloudster,  the  tomato-pepper 
and  the  latest  application  of  volcanoes  to  industrial  uses. — The  Editor.) 


The  Montana  Power  Company  is  planning  to 
install  wireless  telephones  for  communication  be- 
tween its  eleven  power  plants  which  can  be  used  in 

case  of  line  trouble. 

*  *       * 

Volcano  power  is  being  contemplated  by  the 
people  of  Hilo  who  believe  that  the  pent-up  gases  of 
the  great  Kilauea  have  limitless  possibilities  for  in- 
dustrial power  purposes. 

*  *       * 

With  eggs  at  ninety  cents  a  dozen,  why  not 
feature  the  ostrich?  This  generous  creature  lays  an 
egg  which  equals  twenty-two  of  the  chicken  variety. 
A  two-dollar  egg  is  worth  considering. 

*  *       * 

There  are  times  when  one  might  use  water 
power  direct  rather  than  the  result  of  a  plant  and 
transmission  lines.  In  Europe  a  water-power  method 
has  been  invented  for  breaking  down  rock  in  masses 
instead  of  crumbling  it  with  blasting. 

*  *       * 

Since  the  world's  paper  supply  is  ever  decreas- 
ing and  the  rice  supply  is  ever  increasing  it  has  been 
decided  to  make  paper  from  rice  straw.  A  combine 
of  Dutch  paper  manufacturers  is  planning  a  factory 
in  the   Dutch  East   Indies  for  the   manufacture  of 

paper. 

*  *       * 

The  wonders  of  the  by-product  will  never  cease. 
Nothing  less  important  than  alcohol  for  motor  fuel 
is  being  manufactured  from  the  pineapple  waste  in 
the  Hawaiian  Islands.  From  350  pounds  of  waste 
resulting  from  the  canning  process,  two  gallons  of 

alcohol  are  obtained. 

*  *       * 

The  long-looked-for  electrically  driven  passenger 
vessel  has  become  a  reality  according  to  a  report  that 
the  Cuba,  electrically  di'iven,  electrically  lighted  and 
with  electrically  driven  winches,  has  successfully 
passed  her  dock  trials  and  is  ready  to  sail  with  her 
quota  of  250  first  class  cabin  passengers. 

*  *       * 

"The  Cloudster,"  not  the  Roadster  or  the  Speed- 
ster, is  the  latest  in  high  class  transportation.  The 
Cloudster  which  is  being  manufactured  in  Los  An- 
geles carried  a  pilot,  seven  passengers  and  1500 
pounds  of  mail  and  fuel,  and  has  shown  that  she  can 
go  at  a  speed  of  150  miles  an  hour  and  to  an  altitude 
of  18,000  feet. 

Everyone  speaks  of  the  house  shortage  in  more 
or  less  agitated  tones  and  at  least  Fresno  is  doing 
her  best  to  overcome  it.  Her  bank  clearings  for 
October  show  an  increase  of  more  than  $9,000,000 
over  the  preceding  month  and  her  building  permits 


for  the  year  promise  to  exceed  the  total  for  last  year 
by  more  than  a  million  dollars. 

*  *       * 

Although  food  is  not  generally  considered  a 
technical  subject,  we  feel  that  the  production  of  such 
as  the  "tomato-pepper"  requires  enough  science  to 
warrant  mention  on  this  page.  Luther  Burbank  an- 
nounces that  by  January  1  he  will  be  ready  to  offer 
the  delectable  tomato-pepper  as  well  as  the  ever- 
bearing strawberry  for  our  pleasure. 

*  *       * 

The  Japanese  prefer  talking  to  the  dots  and 
dashes  system,  according  to  a  recent  report  that 
the  Ministry  of  the  Navy  has  ordered  that  the  entire 
fleet  be  equipped  with  wireless  telephones  and  that 
the  navy  is  no  longer  to  depend  on  wireless  teleg- 
raphy. Wireless  telephony  has  already  been  installed 
in  vessels  of  a  unit  of  the  First  Squadion. 

*  *       * 

Since  level  stretches  and  widely  scattered  com- 
munities make  Australia  the  most  opportune  spot  in 
the  world  for  aerial  development,  no  less  than 
600,000  pounds  sterling  appears  on  the  estimates  of 
the  Federal  Government  of  that  country  for  aviation. 
Of  this  amount  100,000  pounds  will  be  spent  on  the 
encouragement  of  civilian  aerial  transport. 

*  *       * 

A  more  complete  report  of  the  recent  test  given 
the  freshmen  of  thirty-eight  technical  colleges  under 
the  auspices  of  the  Society  for  the  Promotion  of 
Engineering  Education,  shows  that  California  may 
be  credited  with  both  first  and  second  honors.  The 
University  of  California  stood  second  rather  than 
first,  as  reported  on  this  page  November  fifteenth, 
the  California  Institute  of  Technology  standing  first 
and  Cornell  University  third. 

*  *       * 

Unless  one  is  absolutely  up-to-date  on  the  sub- 
ject of  Africa,  it  seems  a  bit  incongruous  to  read  of 
plans  for  railway  electrification  in  that  land  of 
elephants  and  jungles.  Nevertheless,  it  is  true  that 
railway  authorities  intend  to  proceed  at  once  with 
the  electrification  of  the  Cape  Town-Simonstown 
suburban  line  as  well  as  the  Natal  main  line  from 
Durban  to  Pietermaritzburg.  Two  large  coal-burning 
power  stations  at  Cape  Town  and  Durban  will  be  re- 
quired in  connection  with  the  electrification  scheme. 


Do  you  have  to  stop  in  the  middle  of  a  dance 
to  wind  the  Victrola? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  PHONOGRAPH 
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Herbert  C.  Hoover,  president  of  the  American  Institute 
of  Mining  Engineers,  has  been  elected  president  of  the  Fed- 
erated American  Engineering 
Societies  at  the  recent  con- 
vention of  that  body.  Mr. 
Hoover  graduated  from  Le- 
land  Stanford  Junior  Univer- 
sity in  1895  and  gained  con- 
siderable reputation  as  a 
mining  engineer,  having  in 
his  charge  large  mining  in- 
terests all  over  the  world.  At 
the  outbreak  of  the  v?ar  he 
veas  chosen  as  chainnan  of 
the  American  Relief  Commis- 
sion and  had  charge  of  the 
Commission  for  the  Relief  in 
Belgium.  Demonstrating  his  ability  as  an  executive  in  these 
positions,  he  was  appointed  United  States  Food  Administrator 
in  1917  when  the  United  States  entered  the  war.  At  the  last 
convention  of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  he  was  chosen  as  president  and  his  recent 
election  to  lead  the  newly  formed  Federated  American  Engi- 
neering Societies  shows  the  confidence  of  the  engineers  in  his 
ability  as  a  leader  and  executive.  The  importance  to  the 
West  of  Mr.  Hoover's  election  is  apparent  when  it  is  remem- 
bered that  he  is  a  Western  engineer  understanding  the  prob- 
lems of  the  engineers  in  the  West,  and  now  has  the  position 
to  use  that  understanding  for  the  benefit  of  engineers  and 
for  the  West. 

J.  Otis  Burdige,  formerly  with  the  Emergency  Fleet 
Corporation,  has  recently  become  a  member  of  the  Valuation 
Department  of  the  Pacific  Gas  &  Electric  Company,  San 
Francisco. 

Thomas  A.  Edison  has  received  the  Distinguished  Serv- 
ice medal,  accompanied  by  a  letter  from  Secretary  of  the 
Navy  Daniels,  in  recognition  of  the  sei-vice  he  has  rendered 
during  the  past  war. 

R.  A.  iSchuyler  has  been  appointed  manager  of  the  Boze- 
man,  Mont.,  branch  office  of  the  Montana  Power  Company. 
Mr.  Schuyler  was  formerly  in  the  operating  and  engineering 
department  of  that  company.  He  has  been  in  their  employ 
since  1912. 

O.  O.  Alenderfer,  formerly  in  charge  of  commercial  sales 
of  the  Rogue  River  division  of  the  California-Oregon  Power 
Company,  has  resigned  and  entered  into  partnership  vrith  Mr. 
A.  B.  Cunningham,  in  the  firm  of  the  People's  Electric  Store 
at  Medford. 

C.  E.  Rogers,  of  the  equipment  department  of  the  Pacific 
Telephone  &  Telegraph  Company,  San  Francisco,  has  returned 
from  an  extended  visit  to  New  York  and  Chicago,  where  he 
has  been  studying  problems  connected  with  the  installation 
of  fully  mechanical  telephone  svntchboards. 

A.  W.  Leonard,  Seattle,  president  of  the  Puget  Sound 
Power  &  Light  Company,  of  the  Stone  &  Webster  interests, 
and  D.  C.  Barnes,  manager  of  the  Seattle  division  of  the  same 
corporation,  left  Seattle  on  November  13  on  a  combined  busi- 
ness and  pleasure  trip  to  New  York  and  Boston. 

V.  Dell  Butler,  formerly  first  operator  in  the  steam 
plant  station  of  the  Portland  Railway,  Light  &  Power  Com- 
pany, Portland,  Oregon,  has  been  transferred  to  the  post  of 
superintendent  of  the  Bull  Run  15,000-kw.  hydro  generating 
plant  of  that  company,  located  on  Bull  Run  river  east  of 
Portland. 


R.  W.  Muller,  of  the  Operation  and  Maintenance  de- 
partment of  the  Panama  Canal,  is  back  again  in  San  Fran- 
cisco. For  a  number  of  years  Mr.  Muller  was  connected  with 
the  Pacific  Gas  &  Electric  Company  at  the  Electra  plant,  and 
also  prior  to  that  time  at  the  Drum  Power  Station. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  has 
been  appointed  a  member  of  the  Executive  Committee  of  the 
Pacific  Coast  Section,  N.  E.  L.  A.,  to  represent  the  Technical 
Press.  He  is  taking  the  place  of  W.  M.  Deming  who  has 
gone  to  Tennessee  to  attend  to  business  matters  of  his  own. 

L.  T.  Merwin,  who  was  appointed  assistant  general  man- 
ager of  the  Northwestern  Electric  Company  at  Portland,  Ore., 
a  short  time  ago,  has  now  been  made  vice-president  and  gen- 
eral manager  of  that  company.  The  story  of  Mr.  Merwin's 
work  in  the  electrical  industry  was  told  along  with  the  an- 
nouncement made  in  the  October  issue  of  the  Journal  of 
Electricity. 

R.  H.  Ballard,  S.  M.  Kennedy  and  H.  A.  Barre,  of  the 

Southern  California  Edison  Company,  were  guests  of  the 
Associated  Chambers  of  Commerce  of  the  San  Gabriel  Valley 
at  the  regular  monthly  dinner,  November  9.  They  spoke  to 
the  meeting  on  the  future  of  hydroelectric  power  in  California 
and  illustrated  their  remarks  with  stereopticon  slides  of  vari- 
ous Edison  power  properties  in  the  high  Sierras. 

William  Stranahan,  civil  engineer,  who  has  been  in  the 
employ  of  the  San  Joaquin  Light  &  Power  Corporation  since 
1909,  has  severed  his  connection  with  that  corporation  and 
will  become  Fresno  county  representative  on  the  California 
State  Irrigation  Association  board.  This  association  is  inter- 
ested in  the  development  of  the  Colonel  R.  B.  Marshall 
scheme  to  reclaim  12,000,000  acres  of  dry  land  in  the  Sacra- 
mento and  San  Joaquin  valleys  and  will  press  for  the  passage 
of  an  appropriation  during  the  next  session  of  the  legislature 
to  carry  on  this  work. 

R.  C.  Starr,  construction  engineer  with  the  San  Joaquin 
Light  &  Power  Corporation,  announces  his  partnership  in  the 
new  firm,  Thebo  &  Starr,  Engineers  and  Contractors,  San 
Francisco.  The  San  Joaquin  Light  &  Power  Corporation  has 
given  Mr.  Starr  the  privilege  of  taking  outside  work  while 
retaining  his  position  with  that  company.  It  will  thus  be 
possible  for  Mr.  Starr  and  Mr.  Thebo  to  keep  together  the 
large  organization  which  has  been  built  up  by  them  during 
their  work  on  important  construction  projects  in  various 
parts  of  the  West  within  the  past  ten  years. 

A.  C.  McMicken,  sales  manager  of  the  Portland  Railway, 
Light  and  Power  Company,  is  taking  an  active  part  in  the 

organization  of  the  North- 
west Electric  Service  League, 
which  is  passing  through  the 
organization  stages  and  be- 
ginning to  take  definite  form 
that  will  soon  render  it  an 
active  organization.  Mr. 
McMicken  began  his  elec- 
trical career  in  1902,  when  he 
entered  the  employ  of  the 
Portland  General  Electric  Co. 
After  consolidation  in  1906, 
resulting  in  the  formation  of 
the  Portland  Railway,  Light 
&  Power  Company,  he  became 
power  and  motor  salesman.  He  held  the  position  of  contract 
agent  from  1907  until  1912  when  he  was  made  sales  manager, 
which  position  he  now  holds.  Mr.  McMicken  has  always  taken 
a  very  active  part  in  Association  aifairs  in  the  Northwest 
and  is  at  present  a  member  of  the  Governing  Committee  of 
the  Commercial  Section  of  the  Northwest  Electric  Light  and 
Power  Association. 
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J.  A.  Kahn,  general  manager  of  the  Capital  Electric 
Company   of   Salt  Lake   City,  is   chairman  of  the  advisory 

committee  of  the  Rock  Moun- 
tain Electrical  Cooperative 
League,  recently  organized. 
Mr.  Kahn  has  been  one  of 
the  leaders  of  the  electrical 
industry  in  the  Intermountain 
district.  Since  1918  he  has 
been  connected  with  the  Cap- 
ital Electric  Company,  one  of 
the  largest  firms  of  its  kind 
in  the  West.  Until  recently 
he  has  been  acting  as  vice- 
president  and  treasurer  but 
has  been  made  general  man- 
ager. It  is  felt  that  Mr. 
Kahn's  long  experience  in  executive  capacities  and  his  wide 
acquaintance  in  business  circles  will  do  a  great  deal  toward 
making  this  new  cooperative  movement  a  big  success. 

Edward  C.  Connolly,  of  the  Conlon  Electric  Washer 
Company  of  Cicero,  111.,  is  on  a  visit  to  San  Francisco  and 
other  Pacific  Coast  cities. 

v.  H.  Greisser,  chief  engineer,  Washington  Water  Power 
Company,  Spokane,  Washington,  is  a  recent  San  Francisco 
and  Los  Angeles  visitor. 

R.  D.  Likely,  formerly  electrical  engineer  with  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  is  now  in  the 
electrical  engineer's  office  of  the  San  Joaquin  Light  &  Power 
Corporation. 

C.  B.  Merrell,  who  has  for  a  number  of  years  been  in 
the  general  offices  of  the  Economy  Fuse  &  Manufacturing 
Company,  has  been  appointed  district  sales  manager  of  the 
Philadelphia  office. 

A.  M.  Frost,  district  agent  at  Selma  for  the  San  Joaquin 
Light  &  Power  Corporation,  has  resigned  to  take  up  the  sale 
of  electrical  equipment.  After  September  the  first  he  will  be 
succeeded  by  J.  H.  Jama  gin  of  the  Selma  office. 

A.  C.  Holden,  sales  manager,  household  appliances  divis- 
ion, General  Railway  Signal  Company  of  Rochester,  New 
York,  has  been  visiting  San  Francisco,  incident  to  a  trip 
throughout  the  states  in  the  interests  of  his  company. 

O.  B.  Askren,  general  sales  inanager  of  the  King 
Washing  Machine  Company  of  Wolcott,  Indiana,  is  a  recent 
Pacific  Coast  visitor  and  has  spent  some  time  in  both  San 
Francisco  and  Los  Angeles  attending  to  business  matters. 

F.  M.  Cooley,  sales  manager  of  the  Seattle  offices  of  the 
Western  Electric  Company,  recently  spent  a  week  in  the 
northern  part  of  the  state  of  Washington,  looking  after  the 
affairs  of  his  company.  A  major  portion  of  the  time  was 
taken  up  in  Bellingham. 

H.  W.  Rogers  and  W.  L.  Merrill,  paper  mill  experts  of 
the  Power  and  Mining  Engineering  Department  of  the  Gen- 
eral Electric  Company  at  Schenectady,  are  in  Portland  super- 
vising the  starting  of  the  new  sectional  drive  paper  machine, 
at  the  mill  of  the  Cro-^Ti  Willamette  Paper  Company  at  West 
Linn,  Oregon. 

E.  E.  Garlits  and  R.  B.  Berry,  of  the  mierchandising 
bureau  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, are  making  a  tour  of  the  West  in  the  interest  of  the 
merchandising  bureau  of  their  company.  They  arrived  in 
San  Francisco  last  week  from  Los  Angeles  and  have  now 
left  for  Seattle. 

R.  H.  Ballard,  vice-president,  Southern  California  Edison 
Company,  J.  R.  Baurhyte,  chief  electrical  engineer  of  the  Los 
Angeles  Gas  and  Electric  Company,  E.  B.  Griddle,  general 
agent.  Southern  Sierras  Power  Company,  Riverside,  S.  M. 
Kemnedy,  general  agent,  Southern  California  Edison  Com- 
pany, G.  D.  Smith,  general  manager,  Ontario  Power  Company, 
Ontario,  A.  B.  West,  president.  Southern  Sierras  Power  Com- 


pany, and  A.  E.  Wishon,  assistant  general  manager  of  the 
San  Joaquin  Light  &  Power  Corporation,  were  in  San  Fran- 
cisco last  week  attending  a  meeting  of  the  Public  Relations 
Committee  of  the  Pacific  Coast  Section  of  the  N.  E.  L.  A. 

G.  E.  Armstrong,  Pacific  Coast  editor  of  the  Electrical 
World,  has  returned  to  San  Francisco  after  a  four  months' 
visit  at  the  New  York  offices  of  the  McGraw-Hill  Company. 
Mr.  Armstrong  returned  over  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad  and  visited  members  of  the  electrical  industry 
in  the  Northwest. 

Edward  Whaley,  for  nineteen  years  in  the  employ  of  the 
Northern  California  Power  Company,  and  later  in  charge  of 
the  Northern  District  of  California  for  the  Pacific  Gas  & 
Electric  Company,  has  tendered  his  resignation  to  accept  a 
position  vrfth  the  Baymiller-Post  Company,  large  land  owners 
throughout  the  state. 

W.  IS.  Berry,  Pacific  Coast  sales  manager  of  the  Western 
Electric  Company,  San  Francisco,  has  been  elected  chairman 
of  the  recently  formed  Committee  on  Power  Companies  Secu- 
rities of  the  San  Francisco  Electrical  Development  League. 
Robert  Sibley,  editor.  Journal  of  Electricity,  has  been  elected 
secretary.  Other  members  of  the  committee  are:  D.  E.  Har- 
ris, vice-president.  Pacific  States  Electric  Company;  Garnett 
Young,  general  manager,  Garnett  Young  &  Company;  R.  A. 
Balzari,  manager  industrial  division,  Westinghouse  Electric  & 
Manufacturing  Company;  Clyde  Chamblin,  general  manager, 
California  Electrical  Construction  Company,  and  W.  B.  Saw- 
yer, sales  engineer,  United  States  Steel  Production  Company. 
Allen  G.  Jones,  special  solicitor  of  the  General  Electric 
Company,  has  been  elected  secretary  of  the  San  Francisco 

Section  of  the  American  In- 
stitute of  Electrical  Engi- 
neers. Mr.  Jones  is  a  gradu- 
ate of  the  Alabama  Polytech- 
nic Institute  with  the  class  of 
1905  and  after  graduation 
worked  for  the  Pensacola 
Electric  Railway  Terminal 
Company.  In  1908  he  joined 
the  General  Electric  Company 
at  Schenectady,  working  with 
Charles  P.  Steinmetz  on  high 
voltage  apparatus  and  light- 
ning arresters.  In  the  next 
year  Mr.  Jones  came  to  the 
San  Francisco  office  of  the  General  Electric  Company  as 
specialist  on  high  voltage  apparatus  and  in  1915  was  elected 
secretary  of  the  San  Francisco  Section  of  the  A.  I.  E.  E.  for 
the  first  time.  Mr.  Jones  has  held  this  position  continuously 
since  that  time  and  the  excellent  manner  in  which  he  has  filled 
this  office  in  the  past  assures   the   Section   success  for  the 

coming  term.  '■ 

OBITUARY 
Wm.  A.  Cattell,  formerly  active  in  engineering  aifairs 
in  and  about  San  Francisco,  and  secretary  of  the   Interna- 
tional  Engineering   Congress   in   1915,   died   recently   at   his 
home  in  Alhambra,  California. 

Chester  A.  Thomas,  who  has  been  in  charge  of  the 
Guggenheim  mining  interests  in  Arizona  and  California  for 
many  years,  died  recently  in  Dawson.  Before  last  August 
he  was  manager  of  the  Selby  Smelter  in  San  Francisco. 


Does   your   husband  swear   when   the   baby 
cries  at  night? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  MILK  WARMER 


538 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  11 


POWER  PROJECT  PROPOSED  IN  OREGON 

The  development  of  11,700  horsepower  is  contemplated 
in  an  application  filed  with  the  state  engineer  by  the  Clack- 
amas Power  &  Irrigation  Company,  a  subsidiary  company  of 
the  Portland  Railway  Light  &  Power  Company  of  Portland. 
The  application  contemplates  the  erection  of  a  hydroelectric 
plant  on  the  Clackamas  river  east  of  Oregon  City  and  the 
appropriation  of  1000  second-feet  of  water  from  the  river. 
A  flume  6.6  miles  long  will  also  be  constructed,  the  estimated 
cost  of  the  entire  project  being  $1,250,000. 

Application  for  the  appropriation  of  water  and  filing  of 
plans  for  the  plant  are  preliminary  and  immediate  develop- 
ment is  not  contemplated. 


SURVEY  OF  COLUMBIA  BASIN  PROMISED 

A  board  of  review  has  been  named  to  examine  the  report 
of  the  State  Columbia  Basin  Survey  Commission  on  behalf  of 
the  Department  of  the  Interior.  It  is  expected  that  action 
will  soon  be  taken  by  the  Department.  Two  members  of 
the  board,  as  named  by  Arthur  P.  Davis,  director  of  the 
United  States  Reclamation  Survey,  are  D.  C.  Henny  of  Port- 
land and  James  Munn,  Denver,  both  consulting  engineers  of 
the  survey. 


SECURITY   BOOKLETS 


These  readable  looking  pamphlets  which  deal  with  the  financial  problems 
of  the  electric  light  and  power  industry  have  been  prepared  by  the  pub- 
licity department  and  the  executive  committee  of  the  Public  Relations 
national  sectiou  of  the  N.  E.  L.  A.  in  cooperation  with  the  Public  Service 
Securities  Committee  of  the  Investment  Banlcers*  Association  of  America. 
It  is  planned  to  have  these  forwarded  by  members  to  their  security  holders 
or  prospective  purchasers  of  securities.  The  Investment  Bankers  plan  to 
circulate  200,000  to  their  own  clients. 


NEW  POWER  COMPANY  IN  ARIZONA 

A  new  western  power  company  was  created  November 
15  when  the  Central  Arizona  Light  and  Power  Company  of 
Phoenix,  Arizona,  took  over  the  property  of  the  Pacific  Gas  & 
Electric  Company  of  that  city  and  commenced  operations 
with  a  birthright  of  eight  thousand  consumers. 

The  new  company  plans  to  grow  even  faster  than  its 
predecessor,  which  itself  has  grown  during  the  past  few 
years  even  more  than  the  city  of  Phoenix  itself,  because  of 
the  great  demand  for  power  for  manufacturing  and  irrigation 
purposes.  During  the  past  year  over  one  hundred  thousand 
dollars  have  been  spent  to  construct  transmission  lines  and 
substations  to  serve  the  Avondale  district  with  irrigation 
power.  As  a  result  of  this  development  over  seven  thousand 
acres  have  be«n  turned  from  desert  to  prosperous  farm  lands. 

The  management  estimates  that  $1,500,000  will  be  spent 
for  improvements   during  the  next  three   years. 


BANKERS  TO  CO-OPERATE  WITH  PUBLIC 
UTILITIES 

The  board  of  governors  of  the  Investm,ent  Bankers 
Association  of  America  has  passed  a  resolution  of  especial 
significance  to  all  public  utilities  in  this  country.  It  states 
that  whereas  expanding  public  utilities  are  essential  to  the 
welfare  of  communities  and  the  cost  of  operation  has  been 
considerably  increased  and  there  is  a  recognized  shortage  of 
power, 

"Therefore  Be  It  Resolved,  That  it  is  the  sense  of  the  Board  of  Gov- 
ernors of  the  Investment  Bankers'  Association  of  America  that  there 
should  be  cooperation  between  the  investment  bankers,  and  the  owners 
and  opei-ators  of  public  utilities,  and  the  regulating  officials,  in  laying 
before  the  public  full  information  respecting  the  vital  importance  of  prompt 
and  continuing  expansion  of  all  kinds  of  utility  service,  and  in  encouraging 
such  utility  regulation  as  will  provide  sound  credit  as  the  basis  for  finan- 
cing, to  the  end  that  the  investing  public  may  provide  the  necessary  funds 
by   investment   in    sound    public   utility    securities." 


PASADENA  STARTS  LIGHTING  PLANT  ADDITIONS 

The  first  unit  of  a  $300,000  addition  to  the  municipal 
lighting  plant  of  Pasadena  will  be  installed  next  summer, 
according  to  C.  W.  Koiner,  general  manager  of  the  plant. 
The  light  department  has  just  purchased  several  lots  from 
the  Pacific  Electric  Company  and  a  new  building  is  to  be 
erected  to  house  the  enlarged  plant. 

One  boiler  is  to  be  installed  during  the  coming  summer 
at  a  cost  of  $50,000,  while  a  turbine  and  two  other  boilers 
will  be  put  in  the  following  summer. 


GREAT  WESTERN  POWER  COMPANY  HEARING 

That  the  Great  Western  Power  Corporation  expects  to 
spend  $200,000,000  upon  its  California  hydroelectric  develop- 
ment program  within  the  next  fifteen  years,  and  that  the 
Railroad  Commission  ^vill  not  accept  the  present  high  prices 
in  arriving  at  a  rate  base,  were  the  features  of  the  initial 
hearing  of  the  Great  Western  Power  Corporation's  recent 
application  for  increased  rates.  The  hearing  was  continued 
until  January  19,  1921. 


P.  G.  &  E.  RATE  HEARING  IS  POSTPONED 
UNTIL  JANUARY  17 

The  hearing  in  the  case  of  the  Pacific  Gas  &  Electric 
Company  for  readjustment  of  electric  power  rates  will  begin 
January  17,  1921,  in  the  commissioner's  room  in  the  Flood 
Building,  according  to  an  agreement  reached  between  con- 
sxmaers,  attorneys  and  individuals,  and  corporations  and  the 
State  Railroad  Commission.  The  continuance  vra.s  granted  by 
Commissioner  Frank  R.  Devlin  to  allow  the  engineers  inter- 
ested in  the  case  to  study  valuations  of  the  properties  in- 
volved. 


SURVEY  OF  WASATCH  RANGE  COMPLETED 

The  topographic  survey,  which  was  begun  last  July, 
covering  the  entire  western  slope  of  the  Wasatch  mountain 
range,  has  been  completed. 

Tlie  work  of  assembling  the  maps  and  making  plats  will 
be  done  at  the  headquarters  of  the  U.  S.  Geological  Survey 
at  San  Francisco  and  as  soon  as  possible  copies  of  the  maps 
will  be  issued  by  the  Government  in  the  form  of  a  bulletin 
which  will  be  furnished  to  all  applicants. 

The  data  gained  will  also  be  used  by  Ralf  R.  Woolley, 
hydraulic  engineer  of  the  U.  S.  Geological  Survey,  at  Salt 
Lake  City,  in  compiling  his  book  on  "Water  Power  Possibili- 
ties of  the  Great  Salt  Lake  Basin." 
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INITIAL  STEP  IN  POSSIBLE  10,000  HORSEPOWER 
DEVELOPMENT 

The  Peninsula  Light  and  Power  Company,  a  newly 
organized  company  of  which  James  Murray  is  vice-president 
and  treasurer,  is  developing  a  project  on  the  Skykomish  river 
four  and  a  half  miles  west  of  Potlatch,  near  Lake  Cushman. 
The  initial  development  will  be  10,000  hp.  and  the  claim  is 
made  that  a  development  of  350,000  hp.  is  possible  at  this 
point.  The  company  has  entered  into  a  contract  with  the 
Northwest  Electric  &  Water  Works  Company  to  supply  them 
with  electric  energy  June  1,  and  negotiations  are  under  way 
with  the  lighting  companies  of  Hoquiam  and  Aberdeen  to 
supply  them  with  powei\ 


ELECTRICALLY  OPERATED  OLIVE  PLANT 


The  oiiening  of  this  new  electrically  opei-ated  olive  i)lant  of  the  Ehmann 
Olive  Company  was  a  feature  of  the  fifth  Orange  and  Olive  Exixjsition 
held  in  Oroville,  California,  during:  the  latter  part  of  November.  It  is 
estimated  that  this  electrically  operated  plant  with  a  load  of  100  hp.  will 
turn  out  12,000  cans  of  olives  and  60,000  gallons  of  olive  oil  this  season. 


REHEARINGS  OF  CONTRACT  CASE  DENIED 

The  public  utilities  commission  of  Utah  has  denied  the 
petitions  of  thirty-thi-ee  of  the  larger  customers  of  the  Utah 
Power  &  Light  Company  for  rehearings  in  the  "special  con- 
tract" case  which  was  recently  decided  by  the  commission 
and  reported  in  the  November  15th  issue  of  the  Journal  of 
Electricity.  This  denial  leaves  the  way  open  in  regular  pro- 
cedure for  appeal  to  the  supreme  court  of  the  state,  or,  in 
course  of  time,  to  the  Supreme  Court  of  the  United  States. 

In  this  decision  the  commission  gra;nted  the  Progress 
Company,  the  Salt  Lake  Pressed  Brick  Company,  and  several 
other  customers,  permission  to  re-open  their  cases  and  make 
additional  showing  to  the  effect  that  certain  water  rights 
transferred  to  the  power  company  had  an  actual  value  justi- 
fying the  low  rates  given  in  the  special  contracts.  The  two 
customers  above  named  have  re-opened  their  cases.  In  these 
instances  water  rights  for  power  purposes  in  Mill  Creek  and 
the  Cottonwood  canyons  are  involved. 


THE  SAFETY  FIRST  LESSON 

Every  announcement  in  the  morning  newspapers  of  a 
death  through  electrocution  is  a  setback  to  the  public  confi- 
dence in  all  use  of  electricity, 
as  well,  of  course,  as  an  ir- 
reparable personal  and  eco- 
nomic loss  and  nothing  should 
be  left  undone  to  impress  the 
dangers  of  carelessness  upon 
employes.  The  lesson  of 
safety  first  is  well  told  by 
this  remarkable  snapshot  of 
an  accident  which  occurred  in 
Portland,  Oregon.  The  line- 
man who  suffered  the  fatal 
accident  had  disregarded  in- 
structions in  not  using  shields 
and  rubber  gloves,  with  this  result.  The  gloves  may  be  seen 
on  the  top  cross  arm  to  the  right  of  the  pole. 


Carelessness  proves   fatal 


PIT  RIVER  DEVELOPMENT  STARTED 

The  initial  step  in  the  development  of  some  80,000 
horsepower  along  the  Fit  River  was  taken  on  November  6 
when  the  Pit  River  Power  Company  awarded  Palmer  &  Peter- 
son, of  San  Francisco,  the  contract  for  constructing  the  200-ft. 
dam  at  Sheep  Rocks. 

The  entire  project  contemplates  the  development  of 
potential  water  power  along  the  Pit  River,  Shasta  county, 
California,  from  Mile  12  above  the  junction  of  the  Sacramento 
River  to  Mile  34.  Within  this  distance  there  is  a  fall  of 
approximately  400  feet,  and  it  is  proposed  to  utilize  this  by 
constructing  two  dams  approximately  200  feet  high  across 
the  river  canyon.  The  normal  minimum  stream  flow  is  2,700 
second-feet.  Sheep  Rocks,  the  site  of  the  first  plant,  is  about 
two  miles  above  the  junction  of  the  Pit  with  Squaw  Creek; 
fifteen  miles  northeast  of  Redding.  A  railroad  two  miles  in 
length  will  be  built  from  the  Sacramento  Valley  &  Eastern 
Railroad  to  the  damsite.  This  initial  plant  will  be  for  48,000 
kw.,  or  approximately  one-half  the  total.  Vertical  wheels  of 
the  Francis  type  are  to  be  used,  operating  under  an  effective 
head  of  190  ft.  Generators  will  each  be  16,000-kw.,  3-phase, 
60-cycle,  and  the  voltage  will  be  stepped  up  in  outdoor  type 
transformer  stations  to  a  transmission  voltage  to  be  deter- 
mined later. 

ELECTRICAL  EXHIBIT  AT  TULARE  COUNTY  FAIR 

One  of  the  notable  features  of  the  Tulare  county  fair 
held  at  Visalia,  October  9th  to  16th,  was  the  combination 
electrical  exhibit  of  the  Chaffee  Electric  Shop,  Visalia,  and 
the  E.  M.  M.  Service,  Lindsay  and  Exeter.  These  two  com- 
panies occupied  a  double  space  corner  location  booth. 

The  Chaffee  Electric  Shop  devoted  space  to  the  exhibi- 
tion of  electric  appliances,  washing  and  ironing  machines 
and  electric  ranges.  The  E.  M.  M.  Service  featured  the  ISKO 
electric  refrigerator. 

Each  visitor  was  required  to  sign  a  ticket  which  entitled 
him  to  take  part  in  a  prize  drawing  for  a  Westinghouse  Cozy 
Glow  heater.  Over  seventy-five  thousand  visitors  registered 
and  took  part  in  this  drawing. 


During  the  Tulare  county  fair  electric  range  demonstrations  were 
conducted  here  daily  by  Mrs.  Eugenia  Galvin  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  and  ironing  machines  were  demonstrated  by 
Mrs.  E.  Scott.  Mr.  Harry  Nutt.  E.  M.  M.  Service,  was  in  attendance 
daily,   demonstrating  the   ISKO    electric    refrigerator. 
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Does  the  spectre  of  the  high  cost  of  gasoline 
haunt  your  dreams? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  AUTOMOBILE 
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CLAM  SHELL  DREDGE  IS  BEING  ELECTRICALLY 
WELDED 

Electric  welding  is  being  used  extensively  in  the  con- 
struction of  a  large  steel  clam  shell  dredger  now  being  built 
at  the  shipyard  of  B.  P.  Lanteri  at  Pittsburg,  California,  for 


One  man  is   able  to  weld  forty   feet  of   this   steel   deck   every  day  with   a 
regular   electric   welding  outfit 

the  Monarch  Dredging  Company.  This  vessel  will  be  used  in 
reclamation  work  in  the  lower  delta  regions  of  the  Sacramento 
and  San  Joaquin  rivers. 

The  principal  welding  is  being  done  on  the  steel  deck. 
These  %-inch  plates  are  being  lap  welded  with  a  200-am!pere, 
60-volt  G.  E.  welding  outfit.  The  generator  is  being  driven 
with  a  belt-connected  10-hp.  motor.  One  man  is  doing  the 
welding  and  is  able  to  cover  about  40  feet  a  day. 

In  addition  to  welding  for  the  deck  the  machine  is  being 
used  for  such  other  work  as  sealing  up  joints  instead  of 
caulking,  going  around  edges  of  outboard  fittings  to  make 
them  watertight,  as  well  as  assist  in  securing  the  same, 
attaching  hangers  and  brackets  for  pipes,  fittings  and  machin- 
ery, in  the  construction  of  tanks  and  various  other  kinds 
of  work. 

After  the  dredge  is  completed  the  electric  welding  set 
will  be  part  of  the  equipment  of  a  well  appointed  machine 
shop  aboard  the  dredge  for  use  in  repair  work. 


SAN  FRANCISCO  LIGHTING  EXHIBIT  OPENS 

The  Industrial  and  Commercial  Lighting  Exhibit  of  the 
California  Electrical  Cooperative  Campaign  in  the  Safety 
Museum  of  the  State  Industrial  Accident  Commission  in  San 
Francisco  was  opened  on  the  evening  of  November  22.  Mem- 
bers of  the  State  Industrial  Accident  Commission  and  of  the 
San  Francisco  Electrical  League  were  the  especially  invited 
guests  at  the  opening  demonstration. 

Mr.  D.  E.  Harris  of  the  Advisory  Committee  of  the  Co- 
operative Campaign  acted  as  chairman  of  the  evening,  and  in 
his  remai-ks  regarding  the  object  of  the  exhibit  laid  emphasis 
upon  the  fact  that  this  is  not  an  exhibit  of  materials  or  light- 
ing units,  but  an  exhibit  to  demonstrate  and  visualize  the 
benefits  of  correct  and  efficient  industrial  and  commercial 
lighting  as  contrasted  with  incorrect  and  inefficient  lighting 
installations.  He  urged  that  the  electrical  men  present  re- 
member that  the  primary  purpose  of  this  exhibit  is  to  sell 
the  service  of  better  industrial  and  commercial  lighting  to 
the  public  and  that  the  Advisory  Committee  would  not  tolerate 
any  subversion  of  this  primary  object  to  the  commercializing 
of  the  exhibit  by  any  manufacturer  or  his  representative 
whose  material  or  lighting  units  are  installed  in  the  exhibit. 
He  stated  that  if  the  exhibit  should  be  commercialized  by  the 
people  handling  any  of  this  material  the  Advisory  Committee 
would  promptly  remove  their  material  from  the  exhibit. 


W.  J.  French,  chairman  of  the  State  Industrial  Accident 
Commission,  was  introduced  and  on  behalf  of  the  Comjnission 
welcomed  the  men  of  the  electrical  industry  and  invited  their 
cooperation  with  the  Commission  in  the  solution  of  the  vari- 
ous problems  affecting  safety  in  industrial  plants. 

L.  E.  Voyer,  president  of  the  San  Francisco  Chapter  of 
the  Illuminating  Engineering  Society,  was  then  introduced  to 
present  the  subject  of  better  industrial  and  commercial  light- 
ing. The  subject  was  presented  with  the  aid  of  actual  demon- 
strations of  the  effect  of  various  systems  of  lighting  which 
are  made  possible  vsdth  the  installations  provided  for  this 
exhibit.  Five  separate  types  of  lighting  installations  are  in- 
stalled and  by  means  of  a  central  switchboard  and  an  arrange- 
ment of  cords  and  pulleys  the  various  installations  can  be 
operated  separately  or  simultaneously  and  the  effect  of  height 
and  spacing  of  units  observed. 

On  November  27th  this  lecture  and  demonstration  was 
repeated  under  the  direction  of  Clark  Baker  for  the  benefit 
of  the  electrical  contractors  and  dealers.  Robert  Prussia  will 
direct  the  December  3rd  demonstration  which  will  be  held  for 
the  benefit  of  the  central  station  men,  jobbers'  salesmen, 
architects  and  engineers  of  the  region  surrounding  San  Fran- 
cisco. An  effort  is  being  made  to  have  men  as  far  south  as 
San  Jose  present  at  this  time. 

The  California  Electrical  Cooperative  Campaign  is  now 
installing  a  similar  exhibit  in  the  rooms  of  the  Chamber  of 
Commerce,  Los  Angeles.  The  month  of  January,  1921,  will  be 
devoted  by  the  Campaign  to  the  subject  of  industrial  and  com- 
mercial lighting  and  every  member  of  the  industry  should  be 
prepared  to  help  sell  this  idea  to  the  public. 


NEWSPAPERS  TELL  THE  STORY 


The  Southern  California  Edison  Company  recently  took  the  newspaper  men 
of  southern  California  over  its  system,  telling  them  the  same  story  of 
future  development  which  was  presented  in  the  May  15th  issue  of  the 
Journal  of  Electricity.  Some  of  the  valuable  results  are  shown  above. 
Without  a  doubt  the  story  has  been  told  to  the  public.  From  left  to 
right  the  above  clippings  appeared  in  the  Courier  of  Oxnard ;  Facts  of 
Eedlands ;  Delta  of  Visalia,   and  the  Hanford  Sentinel,  Hanford, 


CALIFORNIA  RAILROAD  COMMISSION  ISSUES 
ANNUAL  REPORT  TO  GOVERNOR 

Declaring  that  California  is  at  the  gateway  of  enormous 
possibilities  but  that  it  will  not  reach  the  peak  of  develop- 
ment unless  its  wonderful  natural  resources  are  carefully 
fostered  and  utilized,  the  California  State  Railroad  Commis- 
sion, in  a  letter  to  Gov.  William  D.  Stephens  transmitting  its 
annual  report,  urges  a  survey  of  the  state's  water  and  power 
resources.  Full  use  of  water  and  cheap  power  are  the  state's 
need,  says  the  Commission. 

"California's  streams  and  rivers,  its  rainfall  and  its  snowfall  must 
be  made  to  serve  and  to  serve  well.  It  is  the  Commission's  firm  belief 
that  financially  sound  utilities,  functioning  economically  and  efficiently  will 
successfully  carry  the  burden  of  California's  development.  It  is  obvious 
that  industrial  California,  agricultural  California  cannot  reach  the  pedk 
of  development  unless  there  stride,  a  step  in  advance,  utilities  carryiilg 
service  possibilities  'ready  on  demand.'  Such  a  service  has  been,  is  and 
will  be  the  aim  of  this  Commission.  It  can  be  accomplished  only  through 
the  fair  distribution  of  the  costs  and  fair  treatment  of  utility  consumer, 
utility   owner   and   utility   labor." 

Continuing,  the  report  covers  water  conditions,  utility 
costs,  fuel  costs,  the  Federal  Transportation  Act,  electric 
railway  conditions  and  auto  transportation. 
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ELECTRICAL  UTILITIES  AND  THE   LEVER  ACT 

In  view  of  the  widespread  publicity  given  the  indictment 
of  the  Brooklyn  Edison  Company,  Inc.,  for  alleged  violation 
of  the  Lever  Act,  executives  of  electric  light  and  power  com- 
panies will  be  interested  in  the  decision  of  Judge  Julius  M. 
Mayer  of  the  U.  S.  District  Court  of  New  York,  to  the  eifect 
that  hoarding  coal  by  public  utilities  corporations  is  not 
punishable  under  the  provisions  of  the  Lever  Act  because 
"the  defendant  is  not  a  wholesaler,  retailer  or  other  dealer  in 
coal,  nor  is  it  a  manufacturer  within  the  meaning  of  Section 
6.  *  *  *  The  defendant  is  a  public  utilities  corporation 
engaged  in  the  business  of  the  manufacture,  production  and 
sale  of  electric  light  and  power.  *  *  *  They  owe  a  duty  to 
the  community  to  furnish  light  and  power  adequately  and 
without  cessation  so  far  as  practicable.  *  *  *  xt  was  the 
duty  of  the  light  and  power  public  utility  corporation,  so  far 
as  possible,  to  safeguard  against  the  shutting  down  or  sus- 
pension of  sei-vice  of  light  and  power." 
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SALES  CAMPAIGNS  SUCCESSFUL 
Jobbers  and  dealers  in  the  Puget  Sound  district,  espe- 
cially those  in  the  smaller  towns  and  rural  communities,  are 
conducting  sales  campaigns  on  electrical  appliances  with  fair 
results.  Reports  from  several  different  sections  in  this  dis- 
trict state  washing  machines,  vacuum  cleaners  and  socket 
device  heaters  are  moving  very  satisfactorily.  Ironing  ma- 
chines, also,  while  comparatively  new  in  this  territory,  are 
showing  a  good  movement  considering  their  price. 

In  most  cases,  the  campaigns  consist  of  window  demon- 
strations, house  to  house  solicitations  and  newspaper  adver- 
tising. 

HYDRO-ELECTRIC  PLANT  TO  BE  CONSTRUCTED 
IN  ARIZONA 

One  of  the  largest  hydroelectric  and  irrigation  projects 
in  the  Southwest  is  soon  to  be  undertaken  near  Planet,  Ariz., 
by  the  Stone  Consolidated  Copper  Company,  as  shown  by 
surveys  which  it  has  just  iiled  with  the  state  authorities. 
It  is  planned  to  construct  a  dam  across  the  Big  Williams  fork 
of  the  Colorado  river  at  a  point  near  Planet  and  to  impound 
a  sufficient  supply  of  water  to  irrigate  276,000  acres  of  desert 
land.  The  storage  supply  of  water  will  be  used  for  generating 
electric  power  for  operating  the  mines  and  industries  of  a 
big  scope  of  territory. 


CALIFORNIA  PUBLIC  UTILITIES  TOTAL  798 

There  are  798  public  utilities  in  California  filing  annual 
statements  with  the  Railroad"  Commission,  says  the  annual 
report  of  the  Commission  for  the  year  ending  June  30,  1920, 
just  made  to  the  Governor.  Of  these  19  filed  their  first  re- 
port at  the  close  of  1919,  and  in  the  same  period  40  filed  their 
last  report.  The  reports  filed  with  the  Commission  cover  the 
finances  of  the  utilities.  They  are  made  in  accordance  with 
a  form  prescribed  by  the  Commission,  which  also  prescribes 
the  accounting  methods  of  the  utilities.  The  following  shows 
the  number  and  class  of  utilities  operating  in  this  state: 

Steam  railroads — operative  - 50 

Steam   railroads — lessor   9 

Steam  railroads — under  construction  „     3 

Electric  railways — operative  30 

Electric  railways — lessor   4 

Electric  railways- -under  construction  

Express  companies  2 

Water   carriers   25 

Electric    companies    70 

Gas   companies   21 

Gas  and  electric   companies  13 

Telephone    companies    106 

Telegraph    companies    3 

Telephone  and  Telegraph  companies  7 

Warehouse    '. 142 

Water  companies  299 

Wharfingers   14 

Total 798 


RIGHT  TO  PROHIBIT  WATER  APPLICATION 
QUESTIONED 

Constitutionality  of  the  Utah  state  law,  giving  the 
state  engineer  power  to  withdraw  from  entry,  with  the  con- 
sent of  the  governor,  the  waters  of  any  particular  river  or 
other  source  of  supply,  is  to  be  tested  out  in  a  suit  brought 
by  Caleb  Tanner  against  the  present  state  engineer,  George 
F.  McGonagle. 

Mr.  Tanner  has  filed  application  with  the  state  engineer 
for  permission  to  divert  33.47  second-feet  of  water  from  the 
Provo  river,  with  which  to  develop  about  250  horsepower  of 
electrical  energy,  and  to  return  the  water  to  the  West  Union 
canal.  Mr.  McGonagle  refused  to  accept  the  application, 
apparently  on  the  ground  that  the  waters  of  the  Provo  river 
have  been  withdrawn  from  entry  for  the  present.  This  action 
was  taken  on  the  organization  of  the  Utah  Water  Storage 
Association,  an  organization  of  eight  counties  watered  by 
the  Provo  and  Weber  rivers  and  by  waters  from  Utah  lake. 
The  association  requested  the  withdrawal  of  the  two  rivers 
and  of  Utah  lake  waters  during  the  period  of  investigation 
of  possibilities  of  development,  and  the  state  engineer  acted 
under  a  law  passed  two  years  before. 


LARGEST  RADIO  STATION  ON  COAST  PROPOSED 
FOR  SEATTLE 

A  proposal  to  give  Seattle  the  most  powerful  radio  tele- 
graph station  on  the  Pacific  Coast,  providing  shippers  with  a 
service  which  will  enable  them  to  reach  vessels  as  far  out 
as  2,500  miles  at  sea,  was  placed  before  the  Finance  Com- 
mittee of  the  City  Council  by  the  Independent  Wireless  Com- 
pany of  America  recently. 


MILWAUKEE   ROAD   SHOWS   VALUE   OF 
ELECTRIFICATION 

Electrification  on  the  Milwaukee-Chicago  &  St.  Paul 
Railroad  has  fulfilled  all  expectations  and  the  continued  tests 
and  comparisons  with  the  steam  locomotives  are  all  in  favor 
of  the  electric  motive  power,  according  to  H.  B.  Earling, 
vice  president  of  the  Milwaukee  railroad. 

"To  relieve  freight  congestion  we  have  managed  to  increase  freight 
mileage  per  hour  and  to  get  larger  loads  on  cars.  We  have  expected  a 
greater  demand  for  cars  than  the  supply,  but  at  the  present  time  the  car 
shortage   has  practically  ceased."  , 


ELECTRICITY  TO  BE  USED  IN  LARGE  DREDGING 
PROJECT 

Electrically  operated  dredges  are  to  be  used  entirely  by 
the  largest  dredging  project  ever  scheduled  on  the  Pacific 
Coast,  which  will  be  done  as  a  part  of  the  $3,000,000  dredging, 
reclamation  and  construction  work  scheduled  by  the  naval 
public  works  department  in  the  San  Diego  harbor. 

The  contract  for  about  3,300,000  cubic  yds.  has  been 
let  to  the  United  Dredging  Company  of  Los  Angeles.  For  a 
time  the  company  is  planning  to  operate  one  electric  dredge 
with  from  100  to  1200  hp.  taken  from  the  shore.  As  soon 
as  the  work  now  being  done  for  the  War  Department  is  fin- 
ished, the  dredge  being  used  there  will  be  moved  to  the  Navy 
project.  This  dredge,  which  is  the  most  powerful  on  the 
Pacific  Coast,  has  a  capacity  of  from  1200  to  1400  hp.  and 
having  a  steam  turbine  can  either  generate  its  own  current 
or  take  it  from  the  shore. 


Do  you  biirn  your  fingers  with  a  match  when 
you  drop  your  change  in  the  dark? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  FLASHLIGHT 
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INCREASED  YIELD  FROM  PUBLIC  UTILITY 
SECURITIES 

A  recent  statement  issued  by  the  National  City  Com- 
pany, New  York  City,  shows  that  utility  securities  yield  two 
and  three  per  cent  more  now  than  before  the  war.  It  reads 
as  follows: 

"Discriminating  investors  are  now  analyzing  tlie  public  utility  situ- 
ation. New  capital  is  required  in  every  branch  of  the  public  utility  field, 
and  this  company  seeks  to  bring  to  the  attention  of  investors  securities 
which  have  been  purchased  after  careful  investigation  and  which,  in  our 
judgment,  justify  high  confidence.  Before  the  war  public  utility  securities 
issued  by  corporations  of  undoubted  strength  and  based  on  strong  values 
and  earning  power  were  sold  on  a  basis  to  yield  around  5  to  5l^  per  cent. 
Now,  with  largely  increased  values  and  increased  demand  for  the  output, 
the  same  class  of  securities  can  be  bought  on  a  basis  to  yield  from  7  to 
8  per  cent." 


GROSS  EARNINGS  OF  P.  G.  &  E.  SHOW  $6,414,535  GAIN 
IN  NINE  MONTHS 

The  Pacific  Gas  &  Electric  Company  has  made  a  public 
statement  to  the  effect  that  its  gross  earnings  for  the  first 
nine  months  of  1920  showed  an  increase  of  $6,414,536  over  the 
corresponding  period  of  1919. 

According  to  the  company  this  remarkable  increase  in 
earning  capacity  was  due  partly  to  the  acquisition  of  new 
territory  and  in  part  to  a  more  intensive  cultivation  of  the 
field  already  covered  by  the  company's  operations. 

The  balance  remaining  for  preferred  stock  dividends, 
after  providing  for  operating  expenses,  fixed  charges  and 
every  forseeable  contingency,  was  $3,083,138.87.  The  three 
quarterly  preferred  stock  dividends  so  far  paid  this  year 
aggregate  $1,317,797.38,  leaving  a  margin  of  safety  over 
these  dividends  of  $1,765,341.49. 

In  other  words,  the  company  earned  its  preferred  stock 
dividends  in  this  period  2.34  times. 

Approximate  condensed  ihconie  account  statement  for 
the  nine  months  ended  September  30,  1920,  together  with 
comparisons,  follow: 

1920  1919 

Gross  earnings,   incl.   miscellaneous  income....  $25,879,471.61  $19,464,936,68 

Maintenance  and  reserve  for  depreciation 3,112,370.60  2,293,800.11 

Operating  expenses,  rentals,  taxes  (including 

Federal  taxes)   and  reserves  for  casualties 

and  uncollectible  accounts 16,072,938.34  10,433,441.26 

Total   expenses  $18,186,308.94       $12,727,241.36 

Net   income   7,694,162.67  6,737,695.22 

Bond  and  other  interest..; 3,644,680.20  3,164,313.67 

Balance  ; $  4,049,482.47  $  3,683,381.65 

Bond  discount  and  expenses 216,343.60  166,942.04 

Balance  $  3,833,138.87  $  3,428,439.61 

Additional   depreciation   reserve 760,000.00  750,000.00 

Surplus   $  3,083,138.87       $  2,677,439.61 

Dividends   on  preferred  stock 1,317,797.38  1,127,089.28 

Balance  $  1,766,341.49       $  1,560,350.33 


NEW  LAW  WILL  AID  ROAD  BOND  SALES 
At  the  November  2nd  election  California  voters  ap- 
proved a  measure  whereby  there  is  provided  a  fiexible  rate 
on  highway  bonds  and  means  for  adjusting  that  rate  from 
time  to  time  to  suit  market  conditions.  This  measure  is 
expected  to  very  materially  expedite  financing  state  highway 
work,  to  more  equitably  distribute  its  cost,  and  to  relieve 
the  highway  commission  of  the  necessity  for  requiring  coun- 
ties to  contribute  the  difference  between  the  par  and  market 
values  of  bonds  used  for  road  work  within  their  boundaries. 
It  will  probably  be  February  first  before  all  arrange- 
ments are  made  so  that  contracts  can  be  let  safely. 


CITY  AND  UTILITIES  TO  COOPERATE  UNDER 

NEW  LAW 
Amendment  thirty  to  the  San  Francisco  charter  passed 
November  2nd,  provides  a  simple  method  whereby  city  officials 
can  agree  with  utility  officials  on  price  and  terms  and  then 
submit  to  popular  vote  for  ratification  any  proposal  for  pur- 
chase of  a  utility.     Only  a  majority  vote  is  required  to  carry. 


TRADE   NOTES 
Electric  Appliance  Factory  in  Chicago  — 

A  one-story  factory  to  be  used  for  the  manufacture  of 
an  electric  appliance  known  as  the  Mercer  Ironing  Machine 
is  to  be  constructed  by  the  Western  Appliance  Manufacturing 
Company  of  Chicago.  C.  N.  Briggs  is  president  of  the  com- 
pany, and  P.  H.  Vanasse,  vice-president;  B.  N.  Mercer  is 
secretary.  The  plant  is  to  have  a  capacity  of  five  hundred 
machines  within  ninety  days,  it  is  stated  by  company  officials. 
The  structure  will  be  110  ft.  by  90  ft.  in  size  and  will  cost 
$25,000,  exclusive  of  equipment. 

90%  of  Employes  Take  Voluntary  Insurance  — 

Over  90  per  cent  of  the  employes  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  at  the  East  Pittsburgh 
Works,  have  taken  advantage  of  the  additional  insurance 
feature  of  the  Insurance  and  Savings  Plan  recently  made 
effective  by  the  company. 

New  Electric  Shop  in  Alhambra  — 

R.  E.  Heerman,  organizer  of  the  S.  &  H.  Service  Elec- 
tric Co.,  Inc.,  El  Monte,  California,  is  now  in  Alhambra,  Cali- 
fornia, giving  personal  attention  to  their  store  No.  2  which 
was  opened  a  short  time  ago  in  that  city. 

New  Portland  iStore  — 

The  former  J.  R.  Davidson  Electric  Co.  of  Portland  has 
been  changed  to  the  Davidson- Atwood  Electric  Co.,  and  is 
now  located  at  390  Morrison  Street.  L.  E.  Atwood,  formerly 
with  the  Stubbs  Electric  Co.  and  the  North  Coast  Electric  Co., 
both  of  Portland,  has  bought  a  half  interest  in  the  firm. 

Intermountain  Representative  — 

The  Roller-Smith  Company,  New  York,  announces  the 
appointment  of  Mr.  L.  Brandenburger,  59  West  Broadway, 
Salt  Lake  City,  as  its  representative  in  Utah  and  parts  of 
Idaho,  Wyoming  and  Montana.  Mr.  Brandenburger  will  han- 
dle the  Roller-Smith  Company's  entire  list  of  instruments, 
meters  and  circuit  breakers  in  that  territory.  In  addition  he 
represents  the  Wagner  Electric  Manufacturing  Company,  the 
Cutler-Hammer  Manufacturing  Company,  the  Delta  Star 
Electric  Company,  the  American  Insulated  Wire  &  Cable  Com- 
pany and  the  Esterline  Company. 

Salt  Lake  Company  Opens  New  Home  — 

The  Capital  Electric  Company  of  Salt  Lake  City  has 
recently  opened  the  doors  of  its  new  home,  which  has  four 
spacious  fioors  and  large  basement,  affording  42,000  square 
feet  of  space,  to  be  used  for  warehouse,  showroom  and  office 
purposes. 

E.  M.  Ellis,  a  General  Electric  Company  warehouse 
specialist,  spent  several  months  supervising  the  work  of 
architests  and  builders.  Among  the  distinctive  features  of  the 
building  are  an  unusually  attractive  display  room,  an  auto- 
matic passenger  elevator,  a  large  spiral  gravity  chute,  a 
machine  shop  and  factory,  and  the  most  modem  provision  for 
the  comfort  of  employes. 

Wagner's  Service  Station  in  Portland  — 

The  Wagner  Electric  Company  will  open  up  a  service 
station  at  327  Flanders  street,  Portland,  Ore.,  for  service  on 
motors  and  other  equipment  sold  by  them.  The  company  has 
also  announced  the  removal  of  its  Salt  Lake  City  office  to  59 
West  Broadway  and  the  opening  of  a  service  station  as  well 
at  this  address.  L.  Brandenburger  will  continue  in  charge 
as  branch  manager. 

New  Seattle  Store  — 

The  Eiley-Conley  Company  recently  opened  an  electrical 
retail  store  in  Seattle,  handling  a  complete  line  of  electrical 
appliances  for  the  home.  This  company  is  western  Wash- 
ington distributor  of  Western  Electric  power  and  lighting 
outfits,  appliances  and  apparatus. 
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Meeting  Notices  for  Electrical  Men 

(The  newly  organized  Rocky  Mountain  Cooperative  League,  the  Jobbers'  camninp-  tHn   th»  iq91 

s:rof  1.  n^ractiviSr^'^i^r  ^::f^\d  "t^^HrB^^'^ 

sented  on  the  following  pages.     The  rLent  Adtertiltm^^dnT^FfhflanTraL^isco^EWt^^ 
Development   League  IS  also  presented   as   well  as  a  report  of  the  new  memberTof  the  Fed 
erated  American  Engineering  Societies.— The  Editor.)  memoers  ot   the  l^ed- 
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Plans  for  1921  Made  at  Advisory  Committee  Meeting 
The  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign  held  its  inonthly  meeting  in  Los 
Angeles  on  the  15th  and  16th  of  November,  at  which  time  the 
plans  on  the  work  of  the  Cooperative  Campaign  during  1921 
were  discussed  and  the  necessary  action  taken  to  put  them 
into  operation.  One  important  feature  of  these  plans  is  the 
decision  to  devote  each  month  of  the  coming  year  to  a  par- 
ticular problem  of  the  electrical  industry  in  California  by 
concentrating  the  work  of  the  organization  each  month  upon 
one  particular  subject. 

At  luncheon  on  the  first 
day  of  the  meeting  a  consid- 
erable number  of  representa- 
tives of  the  different  branches 
of  the  industry  were  guests 
of  the  Advisory  Committee 
and  a  discussion  of  different 
phases  of  the  Cooperative 
Campaign's  work  took  place. 
Mr.  E.  E.  Garlits  brought  a 
message  of  congratulation 
and  a  promise  of  cooperation 
from  the  Pittsburgh  offices  of 
the  Westinghouse  Company 
and  said  that  the  entire  elec- 
trical industry  in  the  East  is 
much  interested  in  the  work 
of  the  Campaign.  Mr.  R.  H. 
Ballard,  of  the  Southern  Cal- 
ifornia Edison  Company,  said 
that  one  of  the  most  valuable 
achievements  of  the  Coopera- 
tive Campaign  is  the  develop- 
ment of  a  spirit  of  confidence 
among  the  different  branches 
of  the  electrical  industry  in 
California  which  will  make 
possible  even  greater  accom- 
plishments by  the  Coopera- 
tive Campaign  during  the 
coming   years. 

The  Advisory  Committee  visited  the  Modern  Electrical 
Home  now  open  in  Los  Angeles,  and  was  delighted  to  note 
the  interest  shown  by  the  public,  and  the  effective  cooperation 
of  the  electrical  industry  in  preparing  the  exhibit.  The 
Advisory  Committee  will  continue  the  work  of  establishing 
electrical  homes  throughout  the  state  during  1921  and  expects 
to  achieve  large  results  in  better  and  more  adequate  wiring 
of  homes,  to  the  mutual  benefit  of  the  public  and  the  elec- 
trical industry. 

L.  B.  Fuller  and  J.  B.  Ambler  were  appointed  on  the 
committee  for  drawing  up  a  law  for  licensing  engineers. 
The  chairman  announced  that  an  extension  to  the  section's 
territory  had  been  granted. 

Northwest  Development  at  Joint  Oregon  Meeting 

The  development  of  the  Northwest  was  the  subject  of 
an  address  given  by  G.  E.  Armstrong,  Pacific  Coast  Editor 
of  Electrical  World,  at  the  November  23rd  meeting  of  the 
Portland  Sections  A.  I.  E.  E.,  the  N.  E.  L.  A.  and  the  Asso- 
ciation of  Electrical  Contractors  and  Dealers. 


Early  Electrical  Experiences  and  Inductive  Interference 
Topics  at  Utah  A.  L  E.  E.  Meeting 

At  the  November  10th  meeting  of  the  Utah  section  of 
the  American  Institute  of  Electrical  Engineers  E.  G.  Holding 
presented  an  interesting  paper  under  the  title,  "Early  Elec- 
trical Experiences  in  Utah,"  which  called  forth  the  sugges- 
tion that  an  early  history  of  the  electrical  industry  in  Utah 
be  obtained  and  made  part  of  the  Institute  records  while  a 
few  pioneers  are  left.  A  very  instructive  paper  under  the 
title  of  "Inductive  Interference  Problems"  was  presented  by 

P.  A.  Jeanne. 
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ROBERT    M.    KEENEY 

The  discovery  of  gold  and  other  precious  metals  was  one  of 
the  original  causes  of  the  settlement  of  the  West,  and  while 
an  industrial  and  agricultural  center  has  been  built  up  by 
the  sons  of  those  gold-seeking  pioneers,  the  production  of 
metals  still  makes  a  great  contribution  to  the  wealth  of  the 
West.  The  mineral  resources  and  abundant  water  power 
west  of  the  Rockies  should  make  this  section  an  important 
center  for  the  electric  furnace  industry  and  the  fresh  source 
of  wealth  it  is  developing  in  the  production  of  the  ferrous 
alloys  of  tungsten,  vanadium  and  manganese.  To  Robert  M. 
Keeney,  director  of  the  Department  of  Metallurgical  Research 
of  the  Colorado  School  of  Mines,  this  issue  of  the  Journal  of 
Electricity  is  affectionately  dedicated  in  appreciation  of  the 
important  work  which  he  has  done  in  making  possible  the 
extended  use  of  the  electric  furnace  in  this  field. 


BE 
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Industries   Association   Holds 
"Furniture   Day"  Meeting 

The  importance  of  build- 
ing up  western  industries  was 
emphasized  at  the  November 
18th  meeting  of  the  Califor- 
nia Industries'  Association, 
which  was  given  the  name  of 
"Furniture  Day."  The  most 
significant  fact  brought  out 
in  the  talks  of  leaders  of  the 
furniture  industry  was  that 
the  campaign  to  educate  Cali- 
fornians  to  the  value  of  pur- 
chasing California  goods  has 
borne  fruit,  and  one  instance 
is  the  fact  that  in  ten  years 
the  amount  of  California- 
made  furniture  purchased 
from  California  stores  has 
increased  from  practically 
nothing  to  fifteen  per  cent  of 
the  total  sales. 

Mining  Men  Entertained  by 
Denver  A.  L  E.  E. 

The  members  of  the 
Mining  Congress  which  con- 
vened in  Denver  during  the 
week  November  15-20  were 
guests  of  the  Denver  Section 
A.  I.  E.  E.  at  the  November  20th  meeting.  Mr.  H.  F.  Lunt, 
Commissioner  of  Mines  for  the  state  of  Colorado,  addressed 
the  meeting  on  Electricity  in  Mining  from  a  Standpoint  of 
Safety. 

Rocky  Mountain  Cooperative  League  Is  Organized 

For  the  purpose  of  conducting  an  educational  campaign 
to  encourage  cooperation  between  the  several  branches  of  the 
electrical  industry,  to  further  the  practice  of  good  ethical 
business  methods  and  to  give  the  consumer  better  value  for 
the  money  T^e  spe"ds  ^'o'•  eiec*^^^"cai  se''"'ce   ^^'^e  Roc'^y  Mou'^- 


Does  the  small  boy  of  the  house  borrow  the 
wire  clothes  line  for  antennae? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  A  RADIO  SET 
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tain  Electrical  Cooperative  League  has  been  organized  at  Salt 
Lake  City,  Utah. 

The  activities  of  the  League  will  extend  to  the  states  of 
Utah  and  Idaho;  also  that  portion  of  Wyoming  and  Nevada 
sei-ved  by  Salt  Lake  City  as  a  distributing  center  for  elec- 
trical goods. 

An  advisory  committee,  which  will  be  the  governing 
body,  has  been  appointed,  consisting  of  representatives   of 


B.  E.  Rowley,  to  the  left,  is  vice-president  of  this  new  cooperative  league. 
He  holds  the  position  of  sales  manager  with  the  Edison  Electric  Appliance 
Company.  R.  M.  Bleak,  secretary  and  treasurer  of  the  advisory  committee, 
is  superintendent  of  lighting  and  appliance  sales  for  the  Utah  Power  & 
Light  Company. 

the  manufacturer,  the  jobber,  the  contractor-dealer  and  the 
central  station,  the  four  branches  of  the  electrical  industry. 
This  committee  is  composed  of  the  following  men: 

J.    A.    Kahn,    vice-president    and    general    manager.    Capital    Electric    Co., 

chairman. 
S.  R.  Inch,  vice-president  and  general  manager,   Utah  Power  &  Light  Co. 
P.  M.  Parry,  commercial  manager,  Utah  Power  &  Light  Co. 
R.  M.  Bleak,  superintendent  lighting  and  appliances  sales,   Utah  Power  & 

Light   Co.,   secretary   and  treasurer. 
H.  M.  Ferguson,  manager  Salt  Lake  Division,  Utah  Power  &  Light  Co. 

B.  E.  Rowley,  sales  manager,  Edison  Electric  Appliance  Co.,  vice-chairman. 

C.  H.  Talmage,  manager.   Western  Electric   Co. 

C.    C.    Campbell,    sales  manager,    Intermountain   Electric    Co. 

E.  H.   Eardley,   manager  Eardley  Electric   Co. 

J.  D.  Nicholson,  manager  electric  department.  Mine  &  Smelter  Supply  Co. 

Geo.   R.  Randall,   manager,   Salt  Lake   Electric   Supply   Co. 

James  S.   Walker,   manager.   Walker  Electric  Supply   Co. 

G.   W.   Forsberg,   manager,   Wasatch   Electric   Co. 

Stanley   Stevens,   manager,   Stevens   Sales   Co. 

Robert   Miller,    sales    department.    General    Electric    Co. 

W.   A.   Moser,   manager,   Westinghouse   Electric    &   Manufacturing   Co. 

The  campaign  will  be  conducted  along  somewhat  similar 
lines  to  that  of  the  California  Cooperative  Campaign. 

San  Francisco  Section  A.  I.  E.  E.  Hold  First  Meeting 
of  Season 

The  San  Francisco  chapter  of  the  American  Institute  of 
Electrical  Engineers  held  the  first  meeting  of  the  present 
season  at  the  Engineers'  Club  in  San  Francisco  on  the  even- 
ing of  October  29.  J.  P.  Jollyman,  engineer  of  the  Pacific 
Gas  &  Electric  Company,  newly  elected  chairman  of  the  sec- 
tion, presided  and  introduced  Miss  Clotilde  Grunsky,  associate 
editor  of  the  Journal  of  Electricity,  as  the  first  lady  member 
of  the  Institute  west  of  the  Rocky  Mountains. 

R.  C.  Starr,  construction  engineer  of  the  San  Joaquin 
Light  and  Power  Corporation,  was  the  first  speaker  of  the 
evening,  and  he  told  of  the  construction  of  the  Kerckhoff 
project  which  set  a  record  in  speed.  The  talk  was  accom- 
panied by  a  number  of  slides  showing  the  project  in  various 
stages  of  construction  and  some  of  the-  methods  used  which 
made  possible  the  great  saving  of  time  in  the  completion  of 
the  project. 

L.  J.  Moore,  electrical  engineer  of  the  San  Joaquin  Light 
and  Power  Corporation,  then  told  of  the  construction  of  a 
110,000-volt  wood  pole  transmission  line  which  was  built  by 
the  company,  arid  dwelt  on  the  economic  factors  which  gov- 
erned the  choice  of  this  type  of  construction.  One  of  the 
chief  factors  which  led  to  the  choice  of  this  type  of  pole  line 
was  the  fact  that  most  of  the  line  ran  through  highly  culti- 
vated country  and  the  cost  of  rights  of  way  for  steel  towers 
would  have  been  prohibitive.  Therefore  it  was  decided  to 
run  the  line  on  wood  poles    along    the    highways  and  Mr. 
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I  A.  S.  M.   E.  ANNUAL  MEETING  | 

1  New   York   City,   Dec.    7-10,    1920  | 

I  AMERICAN   INSTITUTE    OF   ELECTRICAL    ENGINEERS  | 

^  Annual   Convention — Salt  Lake   City,   Utah  § 

I  June  20-26,  1921  i 
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Moore's  paper  discussed  the  technical  problems  that  had  to 
be  met  in  the  designing  of  this  line. 

New  Officers,  Oregon  Chapter  A.  I.  E.  E. 

O.  Laurgaard,  city  engineer  of  the  city  of  Portland,  was 
elected  president  of  the  Oregon  chapter  of  the  American  Asso- 
ciation of  Engineers,  at  a  recent  meeting  of  the  association. 
Other  officers  elected  were  three  vice-presidents,  a  secretary 
and  a  treasurer.  Lewis  A.  McArthur,  secretary  of  the  Oregon 
Geographic  Board,  spoke  on  "Topographic  Surveys  in  Ore- 
gon." Percy  Cupper,  state  engineer,  said  that  without  good 
topographic  maps  splendid  reclamation  possibilities  might 
have  been  overlooked  for  many  years. 

The  objects,  purposes  and  aims  of  the  association  are 
stated  as  follows: 

To  distribute  fullest  information  obtainable  at  all  times  regarding 
matter  of  excellent  class  of  electric  contracting  and  construction :  to  issue 
engineer  data  sheet  regarding  electrical  engineering  and  contracting  prob- 
lems of  more  complex  nature ;  to  collect  and  distribute  data  pertaining  to 
cost  of  operating  and  maintaining  of  an  electrical  contractor  and  retail 
establishment ;  to  aid  in  bringing  friendly  relations  between  electrical 
contractors  and  dealers  and  others  engaged  in  electrical  industry  ;  to  assist 
in  marketing  only  high  grade  materials  and  apparatus  of  American  manu- 
facturing :  to  encourage  members  in  conducting  attractive  e'ectrical  stores 
and  promoting  the  welfare  and  interest  of  the  employes.  To  elevate  the 
standard  of  electrical  installations  and  discourage  the  tolerance  of  elec- 
trical work  by  amateurs ;  to  cooperate  with  the  state  board  of  fire  under- 
writers and  the  state  and  municipal  inspection  department,  municipal 
electric  light  and  power  company :  to  cooperate  with  and  assist  architects 
and  engineers  in  successfully  combating  their  various  problems :  to  co- 
operate with  local  credit  associations  toward  general  improvement  of  local 
business   conditions. 

Legal    Aspect    of    Merchandising   Presented    to 
Development  League 

"The  Legal  Aspect  of  Merchandising"  was  the  subject 
of  the  talk  presented  to  the  San  Francisco  Electrical  Develop- 
ment League  at  their  regular  meeting  in  the  Palace  Hotel 
on  November  15.  President  Bill  Shreve  was  back  after  his 
trip  through  the  East  and  was  accorded  a  hearty  welcome  by 
the  members  of  the  League.  The  committee  on  helping  the 
public  utilities  to  cooperate  with  J.  E.  Harris  and  W.  E.  Berry 
of  the  Jobbers'  Association  was  announced  as  follows: 

R.  A.  Balzari,  manager  industrial  division,  Westinghouse  Electric  & 
Manufacturing  Company ;  C.  H.  Chamblin,  manager,  California  Electrical 
Construction  Company ;  Garnett  Young,  general  manager,  Garnett  Young  & 
Co.  ;  W.  B.  Sawyer,  Jr.,  sales  engineer,  U.  S.  Steel  Products  Co.  :  and 
Robert   Sibley,    editor.    Journal    of   Electricity. 

Mr.  Albert  Elliot,  San  Francisco  attorney,  the  speaker 
of  the  day,  made  the  distinction  between  intra-state  and  inter- 
state trading  and  stated  that  the  Sherman  Act,  the  Clayton 
Act  and  the  Federal  Trade  Commission's  de^^isions  did  not 
apply  in  the  case  of  intra-state  dealings.  He  also  stated  that 
the  question  of  what  determines  intra-state  operations  had 
never  been  clearly  settled. 


This  is  the  engineering  committee  of  the  Pacific  Coast  Section  N.  E.  L.  A. 
which  so  thoroughly  discussed  high  voltage  transmission  and  inductive 
interference  at  its  recent  Los  Angeles  meeting,  as  reported  in  the  November 
15th  issue  of  the  Journal  of  Electricity. 
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Camping  on  the  McKenzie 


SHOOTING  THE  JUDGE 

This  squad  of  braves  were  delegated  to  shoot 
the  Judge  Advocate,  C.  E.  Wiggin,  who 
seems  to  have  issued  a  decree  displeasing  to 
the  body   at    large. 


THE    CABIN 

This  log  cabin  located  at  the  head  of  the 
McKenzie  river,  about  sixty  miles  from  Eu- 
gene, Oregon,  was  made  the  headquarters  of 
the   camping   trip   pictured  on  this  page. 


THE   HOSTS 

O.  B.  Strbbs  and  F.  N.  Averill,  shown  stump- 
ing it  above,  were  the  hosts  at  the  Stubbs 
cabin.  "Not  a  dull  moment"  was  their  motto, 
and  according  to  reixirts  they  were  successful. 


Now  that  the  good  old  summer 
time  is  at  the  opposite  side  of 
the  calendar  it  is  well  to  look 
back  upon  the  summer  frolics 
of  the  electrical  industry.  Fam- 
ous among  those  which  took 
place  last  August  is  the  camping 
trip  taken  by  a  number  of  prom- 
inent jobbers  of  California  and 
Oregon  way  up  at  the  head  of 
the  McKenzie  river.  Judging 
from  the  after-smiles  these  two 
weeks  accomplished  the  work  of 
a  whole  line  of  cooperative  cam- 
paigns. 


None  less  than  the  widely  famed 
Henri  of  the  Benson  Hotel  of 
Portland,  was  the  chief  chef 
who  prepared  venison,  trout  and 
other  such  joys  to  the  pink  of 
perfection.  Then  there  was  tar- 
get shooting,  a  game  of  cards 
now  and  then,  frequent  long  but 
not  business  conferences  on  the 
porch,  fishing  trips  along  the 
McKenzie,  hunting  expeditions 
into  the  mountain  tops,  a  late 
novel  now  and  then,  and  a  stunt 
to  be  staged  or  laughed  at  every 
few  hours. 


DINNER 


The  entire  party  of  campers  can  be  seen  here  assembled  around  the  board. 
At  the  extreme  left  one  sees  the  arm  and  knee  of  C.  R.  Bach,  Manhattan 
Electric  Supply  Co.,  S.  F.  Next  is  W.  M.  Deming,  at  that  time  with  the 
McGraw-Hill  Publishing  Co.,  now  in  Tennessee.  At  Bill's  left  is  C.  M. 
Will,  Fobes  Supply  Co.,  Portland.  Then  sits  C.  E.  Wiggin,  of  Dunham, 
Carrigan  &  Hayden,  S.  F.,  then  C.  C.  Hillis,  Electric  Appliance  Co.,  S.  F. ; 


F.  N.  Averill,  Fobes  Supply  Co.,  Portland;  O.  B.  Stubbs,  Stubbs  Electric 
Co.,  Portland  ;  H.  E.  Sanderson,  Bryant  Electric  Co.,  S.  F.  ;  H.  B.  Squires, 
S.  B.  Squires  Co.,  S.  F.  ;  W.  S.  Berry,  Western  Electric  Co.,  S.  F.,  and 
back  up  to  the  front  of  the  picture  again,  R.  F.  Oakes,  of  the  National 
Carbon  Co.,  S.  F.  S.  W.  Peterson  of  the  Stubbs  Electric  Co.  was  there 
for  dinner  all  right,  but  just  doesn't  happen  to  be  in  the  picture. 
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THE    START 

The  Northerners  met  the  San  Franciscans  at  Eugene  and  motors  were 
taken  from  here  to  Squaw  Camp.  From  left  to  right  they  are  as  follows: 
W.  9.  Berry,  C.  M.  Will,  R.  F.  Oakes,  H.  E.  Sanderson,  C.  R.  Bach,  C.  C. 
Hillis,   Rudy  Prayle   and   C.    E.   Wiggin. 


OFF  FOR  THE  WILDS 

There  is  a  story  of  a  fishing  and  hunting  trip  which  turned  out  a  real 
roughing-it  party  with  over  a  twenty-four  hour  scarcity  of  food.  From 
left  to  right  the  mountaineers  are:  Bill  Deming,  C.  R.  Bach,  R.  F.  Oaks 
and  the  guide. 


New   Members   of   Federated   Engineering   Societies 
Announced 


Tlie  Joint  Conference  Committee  of  the  A.  S.  C.  E., 
A.  I.  of  Mining  and  Metallurgical  Engineers,  the  A.  S.  M.  E. 
and  the  A.  I.  E.  E.  announce  members  to  the  Federated 
American  Engineering  Societies,  as  follows: 

American  Institute  of  Chemical  Engineers,  American  Institute  of 
Mining  and  Metallurgical  Engineers,  American  Society  of  Agricultural 
Engineers  and  the  Society  of  Industrial  Engineers,  as  well  as  the  Alabama 
Technical  Association,  Detroit  Engineering  Society,  Engineering  Association 
of  Nashville,  Engineering  Society  of  Buffalo,  Florida  Engineering  Society, 
Kansas  Engineering  Society.  Technical  Club  of  Dallas,  The  Cleveland 
Engineering   Society   and  the   Engineering   Society  of   York. 


Also  the  Grand  Rapids,  Kansas  and  Louisiana  Engineering  Societies,  the 
Mohawk  Valley  Engineers'  Club,  Washington  Society  of  Engineers  and 
the  Associated  Engineers  of  St.  Louis.  The  Iowa  and  the  Florida  Engineer- 
ing Societies  are  to  be  ratified  at  the  coming  annual   meeting. 


Does  it  take  six  days  for  the  newly  painted 
floor  to  dry? 

MAKE  IT  AN  ELECTRICAL  CHRISTMAS 
WITH  AN  ELECTRIC  FAN 
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Executive  Committee,  N.  E.  L.  &  P.  Association 

The  Executive  ComTnittee  of  the  Northwest  Electric 
Light  and  Power  Association  met  in  Portland,  October  14, 
and  carefully  considered  the  report  of  the  Advisory  Commit- 
tee presented  at  the  Spokane  Convention,  and  further  details 
concerning  the  formation  and  objects  of  the  Northwest  Elec- 
tric League  were  presented  by  members  of  the  Advisory 
Committee. 

It  was  the  unanimous  opinion  of  the  Executive  Com- 
mittee that  the  Northwest  Electric  Service  League  can  be  the 
medium  for  closer  cooperation  of  all  branches  of  the  electrical 
industry  in  the  Northwest  and  that  such  cooperation  will 
result  in  better  service  to  the  public,  greatly  increased  use 
of  electricity  and  electrical  equipment,  and  the  adoption  by 
alt  elements  of  the  industry  of  sound,  ethical  and  progressive 
business  methods. 

Congratulations  to  the  A.  S.  M.  E. 

The  following  telegrams  of  congratulation  which  were 
received  by  W.  W.  Hanscom,  president  of  the  San  Francisco 
Section  A.  S.  M.  E.,  at  the  recent  fortieth  anniversary  cele- 
bration, show  that  the  leaders  of  this  country  realize  that  the 
engineer  is  the  backbone  of  our  civilization  and  appreciate 
the  value  of  this  organization,  the  American  Society  of 
Mechanical  Engineers. 

Permit  me  to  extend  greetings  to  your  organization  and  its  members 
throughout  the  country,  and  indeed  the  world,  on  the  fortieth  anniversary 
of  your  founding.  In  few  directions  has  America  so  emphatically  demon- 
strated continued  leadership  as  in  engineering.  Wherever  there  have  been 
great  problems  of  construction  and  development  requiring  the  genius  to 
dominate  or  to  subjugate  the  forces  and  materials  of  nature,  there  the 
talents  of  the  American  engineer  have  been  in  demand.  The  modem  world 
owes  a  debt  to  your  profession  that  can  never  be  overestimated,  a  debt 
that  in  the  great  period  of  reorganization,  rehabilitation  and  advancement 
which  now  opens  before  us  will  be  further  increased.  Please  accept  my 
congratulations  on  the  anniversary  of  your  society  and  best  wishes  for 
your  continued  prosperity  and  for  the  expansion  of  your  world-wide  field 
of  opportu^nity  and  usefulness. 

(Signed)     WAEEEN   G.   HARDING. 

Combination  mechanical  science  from  our  two  great  countries  ought 
to  be  bright  example  to   world. 

(Signed)     ASPINWALL, 
Honorary  Member,  London. 


American  engineers  in  Cuba  offer  congratulations,  fortieth  anniver- 
sary. Atlanta  Section  sends  greetings.  Congratulations  on  your  Section's 
growth.  (Signed)     METROPOLITAN    SECTION. 

Heartiest  greetings  on  occasion  fortieth  anniversary.  Events  recent 
years  which  demonstrated  importance  of  engineers  to  civilization  and  es- 
tablished their  power  in  industrial  world  indicate  necessity  for  continued 
expansion   of   engineering   societies'    activities. 

(Signed)     INSTITUTION   OF  MECHANICAL   ENGINEERS 
OF  LONDON. 

No  creation  of  wealth  can  be  termed  civilization  unless  coupled  with 
high  ideals.  These  are  urgently  needed  for  next  move  of  civilization  which 
is  awaiting  results  of  the  efforts  of  engineers  uniting  with  and  doing 
service    for   the    community.  (Signed)     DE  FEEMINVILLE, 

Honorary  Member,  Paris. 

As  president  of  the  American  Federatio,n  of  Labor,  it  is  my  firm 
conviction  that  the  labor  movement  not  only  welcomes  but  invites  your 
cooperation.  (Signed)     SAMUEL    GOMPERS. 

Institution  Civil  Engineers,  London,  congratulate  American  Society 
of  Mechanical  Engineers  on  fortieth  anniversary  and  on  their  leadership 
in   industlT. 

Greetings.  Forty  years  of  achievement  by  the  engineer  has  produced 
a  mechanical  age  greater  than  that  of  all  time  combined  and  is  a  challenge 
to  the  present  generation  that  calls  forth  our  best  endeavor ;  therefore  we 
accept  the  responsibility  and  pledge  ourselves  to  become  better  engineers, 
better  citizens  with  better  ideals  rendering  unselfish  service  to  humanity. 
(Signed)     PRESIDENT-ELECT   E.    S.    CARMAN. 

The  greatest  constructive  work  before  the  engineers  of  the  United 
States  is  the  creation  of  a  sense,  mutual  between  employer  and  employe,  to 
apply  the  same  skill  to  development  of  the  human  side  of  our  employment 
relations  that  we  have  devoted  to  our  machines  and  our  processes.  Our 
engineers  stand  midway  between  the  employer  and  employe  in  intimate 
contact  with  both.  It  is  the  engineer's  problem,  and  I  consider  the  very 
fact  that  your  meeting  is  devoted  to  its  consideration  is  a  step  into  a 
field  of  engineering  that  is  more  fundamental  to  our  material  welfare 
than   any   other   issue  before   our   country. 

(Signed)     HERBERT  HOOVER, 
The  American  Society  of  Mechanical  Engineers. 

Greetings  from  the  Commonwealth  of  MassachU'Setts  to  all  celebrating 
the  fortieth  anniversary  American  Society  Mechanical  Engineers.  We 
were  always  supix)rted  heartily  in  civic  works  by  your  society  and  know 
that  further  support  will  increase  rather  than  lessen.  With  best  wishes 
for   each   and   every  one,  (Signed)      CALVIN   COOLIDGE. 

Congratulations  to  society  on  its  fortieth  birthday.  City  of  Boston 
appreciates   assistance  of   engineers   in   municipal    problems. 

(Signed)     ANDREW    J.    PETERS,    Mayor. 

Boston  Section  and  Dean  Anthony  Tufts  College  send  greetings. 

Greeting  and  best  wishes  from  the  St.  Louis  Section.  We  hope,  that 
the  spirit  of  the  anniversary  celebration  may  join  us  all  closely  into  one 
unit,  advancing  irresistibly  toward  national  progress  for  the  benefit  of 
mankind.  (Signed)     ST.  LOUIS  SECTION,  A.   S.  M.   E. 


(Continued  from  page  518) 

This  will  be  possible  too  in  most  of  the  sections  when 
the  new  Kings  River  plants  are  brought  into  the  line 
at  Sanger  and  the  new  steam  plant  at  Button  Willow 
is.  constructed  and  the  line  looped  through  it,  because 
the  supply  points  will  be  so  distributed  along  the  line 
that  sections  can  be  taken  out  without  separating  a 
substation  from  one  of  the  other  sources  of  supply. 
It  is  possible,  therefore,  to  maintain  practically  con- 
tinuous service  even  though  replacements  will  be- 
come necessary  at  some  future  time. 

Calculating  Transmission  Line  Economies 

In  methods  of  making  calculations  of  transmis- 
sion line  economies,  practically  all  writers  agree  on 
considering  the  conductor  only,  or  rather  that  the 
price  of  conductor  is  the  only  variable  in  the  equa- 
tion. This  may  be  true  where  tower  lines  on  private 
rights-of-way  are  considered,  but  where  transmis- 
sion lines  on  single  poles  along  public  highways  are 
considered,  it  seems  that  the  cost  of  supports  must 
also  be  a  variable.  The  110-000-volt  line  described 
in  this  paper  shows  the  lowest  factor  of  safety 
against  horizontal  loads  and  if  the  size  of  the  conduc- 
tor were  increased  and  the  length  of  spans  left  the 
same,  the  line  would  be  weak  against  horizontal 
loads.  The  supports  must  be  spaced  more  closely  or 
a  different  type  must  be  used.  Closer  spacing  means 
more  insulators  and  the  cost  per  mile  of  the  line 
would  show  a  much  greater  increase  than  that  caused 
by  the  increased  size  of  the  conductor  alone.     "A" 


frames  or  "H"  frames  could  be  used,  and  would  keep 
the  number  of  insulators  dovra,  but  this  would  re- 
quire at  least  one  of  the  poles  of  the  frame  to  be 
placed  on  private  property  and  the  right-of-way 
question  is  immediately  raised. 

In  making  the  economical  calculations  for  thi^ 
line,  estimates  were  prepared  on  the  costs  of  one 
mile  of  line  using  different  sizes  of  aluminum  con- 
ductors and  varying  the  pole  spacing  in  line  with  the 
discussion  just  given.  Then  the  annual  charges  per 
mile  of  line  were  calculated  on  the  basis  of  9% 
interest,  4%  depreciation  and  2%  maintenance  and 
the  results  plotted  against  the  annual  cost  of  the 
power  lost  per  mile  of  line  at  5.25  mills  per  kw-hr. 
Then  accorciing  to  Kelvin's  Law  the  line  which  shows 
an  annual  charge  equal  to  the  annual  cost  of  power 
lost,  or  in  other  words,  the  line  indicated  by  the 
crossing  of  the  curves  of  annual  cost  and  the  power, 
lost  for  the  given  load,  is  the  most  economical  line. 
It  will  be  noted  from  the  curve  sheet  here  shown 
that  with  an  aluminum  conductor  of  266,800  cm. 
cross  section,  the  economical  load  is  20,000  to  21,000 
kw.  at  100%  load  factor  and  a  power  factor  of  85% 
lag,  which  is  roughly  the  same  as  30,000  kw.  at  a 
70%  load  factor.  The  critical  disruptive  corona  volt- 
age for  that  size  conductor  at  sea  level  at  a  tempera- 
ture of  120°  F.  is  approximately  130,000  at  a  spacing 
of  ten  feet  between  conductors.  It  was  then  chosen 
as  being  the  most  economical  conductor  for  the  load 
as  well  as  being  safe  from  corona  at  the  operating 
voltage  of  110  kw. 
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(A  year  ago  who  Avould  have  thought  of  going  to  the  electrical  contractor-dealer  for  a  mani- 
cure set?  Yet  here  it  is,  all  nicely  electrified  and  ready  for  the  market.  Other  products  of  the 
West  presented  on  this  page  are  two  new  ironers,  one  being  manufactured  in  Seattle  and  the 
other  in  Chicago.  The  water  powers  of  British  Columbia  and  the  new  Who's  Who,  reviewed 
from  a  Western  standpoint,  are  among  the  books   and  bulletins   presented  here. — The   Editor.) 


ELECTRIC  MANICURING 

The  Electric  Manicuring  Company  of 
Los  Angeles  has  recently  been  incor- 
porated for  the  purpose  of  manufactur- 
ing and  selling  an  Electric  Manicuring 
Set. 

The  outfit  consists  of  a  small  West- 
inghouse  electric  motor,  attached  to 
which  is  an  adjustable  shaft,  and  to 
this  a  circular  file,  cuticle  point,  emery 


The    new    electrified    manicure    set 

board  and  buffer  can  be  attached  as 
needed.  By  use  of  a  quickly  detachable 
tool  attachment,  it  is  not  necessary  to 
stop  the  motor  to  change  the  tools. 

The  manufacturers  state  that  by  this 
method  a  manicurist  can  accomplish 
three  times  as  much  in  a  day  as  by  the 
present  method. 

THE  "UNIVERSAL"  CLOTHES 
WASHER 

A  washing  machine  which  combines 
unusual  features  of  mechanical  con- 
struction, safety  and  appearance  is  be- 
ing placed  on  the  market  by  Landers, 
Frary  &  Clark  of  New  Britain,  Con- 
necticut. This  covers  a  floor  space  24 
by  30  inches  with  a  tub  36%  inches  and 
weighs  285  lbs.  Its  manufacturers  state 
that  this  machine  combines  the  advan- 
tages of  the  revolving  and  oscillating 
type. 

NEW  IRONER  IS  AUTOMATIC 
The  new  Thor  Electric  Ironer  is  de- 
scribed by  the  manufacturer,  the  Hur- 
ley Machine  Co.,  as  representing  a  new 
mechanical  departure  in  electrical  home 
labor  saving  appliances. 

A  touch  on  a  small  lever,  placed  on 
the  feed  board,  throws  the  shoe  mto 
gear  with  the  motor  and  the  shoe  moves 
into  one  of  three  open  positions  or  mto 
the  closed  position,  as  the  operator  may 
desire.  Two  buttons  placed  on  the  con- 
trol lever  are  shifted  up  and  down  ac- 
cording to  the  position  into  which  the 
shoe  is  to  be  moved,  leaving  the  hands 
free  to  guide  the  pieces  being  ironed. 

The  roll  is  given  two  speeds,  one  a 
standard  speed  of  eight  feet  per  minute 
for  heavy  pieces,  and  the  other  a  12  ¥2- 
ft.  per  minute  speed  for  handkerchiefs, 
towels,  and  other  light  pieces. 


SPARTAN  VACUUM  CLEANER 
CONNECTOR 

Manufacturers  of  electric  vacuum 
cleaners  have  experienced  some  diffi- 
culty in  obtaining  devices  which  are 
best  suited  for  connecting 
the  wires  from  motor  to 
the  switch  connection  at 
the  lower  end  of  the  han- 
dle. To  meet  this  need,  the 
Bryant  Electric  Company 
of  Bridgeport,  Conn.,  offer 
the  Spartan  Receptacle — 
handle  connector  No.  138. 
A  heavy  fibre  tube  which 
is  longer  than  the  porce- 
lain connector  body  is  pro- 
vided to  insulate  the  bind- 
ing screws  or  wire  termin- 
als from  the  handle.  The  body  of  the 
connector  is  provided  with  contact  slots 
for  plug  caps  and  binding  posts  for 
wires  which  are  staked  and  riveted. 
This  connector  is  1%  in.  long  by  %  in. 
diameter,  with  a  slight  flange  1  3/16  in. 
diameter  to  hold  the  device  at  the  end 
of  the  handle. 

MERCER  IRONING  MACHINE 

The  Western  Appliance  Manufactur- 
ing Company,  Seattle,  maintaining 
offices  in  the  Railway  Exchange  Build- 
ing, recently  began  the  construction  of 
a  factory  wherein  will  be  manufactured 
the  Mercer  Ironing  Machine  which,  in 
the  opinion  of  its  inventor  and  manufac- 
turers, is  destined  to  take  its  place 
among  the  leading  nxachines  of  its  kind 
now  on  the  market.  It  has  such  features 
embodied  in  its  general  construction  as 
an  ironing  shoe  opening  a  total  of  six 
inches  from  the  roll.  The  transmission 
consists  of  a  belt  drive  to  a  worm  gear 
which  in  turn  revolves  the  roll  to- 
gether. Sufficient  machinery  for  the 
manufactui-e  of  500  machines  per  month 
is  on  the  ground  and  will  be  installed 
as  soon  as  the  factory  is  completed. 


Canada.  Views  of  the  beautiful  rivers, 
lakes  and  falls  of  British  Columbia 
make  the  report  of  unusual  interest. 

ViTio's  Who  in  America— 1920-21 

The  eleventh  biennial  issue  of  Who's 
Who  in  America,  now  being  distributed, 
contains  23,443  biographical  sketches 
of  leading  living  Americans,  2,514  of 
which  did  not  appear  in  the  previous 
edition.  As  usual,  the  latest  address  is 
appended  to  each  sketch  and  the  index 
by  state  and  post  office  address  is  re- 
tained. 

The  following  Western  engineers  have 
been  added  this  time  to  the  list  of 
Westerners  which  appeared  in  previous 
issues:  Stanly  Easton,  manager  Bunker 
Hill  &  Sullivan  Mining  &  Concentrat- 
ing Company;  S.  M.  Kennedy,  vice- 
president  and  general  agent  Southern 
California  Edison  Company;  R.  H.  Bal- 
lard, first  vice-president  Southern  Cali- 
fornia Edison  Company,  and  P.  M. 
Downing,  vice-president  in  charge  of 
electrical  construction  and  operation. 
Pacific  Gas  &  Electric  Company. 

For  the  Mine 

The  extent  to  which  electricity  can 
be  used  in  the  mining  industry  is  forci- 
bly brought  out  in  a  recent  publication 


Books  and  Bulletins 


Water  Powers  of  British  Columbia 

This  comprehensive  report  of  the 
Canada  Commission  of  Conservation 
compiled  by  Arthur  V.  White,  consult- 
ing engineer  with  the  commiission,  is  a 
summary  of  all  data  relating  to  the 
water-power  resources  of  British  Co- 
lumbia. 

The  principles  which  should  govern 
in  the  conservation  and  utilization  of 
inland  waters  and  a  complete  compila- 
tion of  stream  flow  and  meteorological 
data  on  the  more  important  streams  o± 
British  Columbia  make  up  the  major 
portion  of  the  book.  A  survey  of 
water  legislation  in  the  PVovmce  adds 
to  the  value  of  the  bulletin  as  a  hand- 
book on  the  power  situation  of  Western 


One  view  of  a  typical  mining  district  covers  the 
front  and  back  covers  of  this  recent  C-H  pub- 
lication. 

of  the  Cutler-Hammer  Manufacturing 
Company  which  appears  under  the  title 
"For  the  Mine."  The  applications  pre- 
sented with  the  aid  of  illustrations  ap- 
pear under  the  following  headings: 

Motor  Controllers  for  Direct  Current  Serv- 
ice- Motor  Controllers  for  Alternating  Current 
Sei-vice  ;  Accessories ;  Battery  Charging  Equip- 
ment for  Miners'  Lamps  and  for  Battery  Loco- 
motives ;  Brakes— Electrically  Operated ;  Iron- 
Clad  Solenoids ;  Magnetic  Separators  ;  Magnetic 
Clutches;  Electric  Space  Heaters  and  Electric 
Soldering  Irons. 

New  Pelton  Bulletin 
A  complete  diagram  of  the  typical 
installation  of  a  Pelton  Pump  in  a  Pit 
appears  on  the  first  page  of  the  new 
Bulletin  No.  IIA  of  the  Pelton  Water 
Wheel  Company.  Following  this  is  a 
page  illustration  which  shows  the  stnic- 
ture  of  the  Type  B  Centrifugal  Pump 
and  later  some  rating  tables  of  interest 
to  any  who  have  to  do  with  this  type 
of  machinery.  A  diagram  showing  the 
use  of  an  automatic  float  switch  and  a 
plan  for  an  irrigation  plant  also  go  to 
make  this  a  noteworthy  publication. 
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(The  erection  of  several  large  industrial  plants  which  will  be  noteworthy  consumers  of  elec- 
tricity is  reported  from  the  Northwest  and  also  from  the  Pacific  Central  District.  From  Arizona 
come  plans  for  completing  the  survey  for  the  Colorado  river  basin  project  while  Southern  Cali- 
fornia reports  the  opening  of  a  new  power  plant  and  the  erection  of  two  large  factories.  Items 
concerning  the  extension  of  power  company  distribution  and  generation  systems  predominate 
among  those  from  the  Intermountain  district, — The  Editor.) 


THE  PACIFIC  NORTHWEST 

REEDSPORT,  ORE.— The  town  of  Reedsport 
is  contemplating  the  purchase  of  the  plant  and 
distribution  system  of  the  Reedsport  Light  & 
Power   Company. 

OLYMPIA,  WASH.— The  Northwestern  Elec- 
tric Company,  with  main  offices  in  Portland, 
Oregon,  has  increased  its  capitalization  in  Wash- 
ington to  $22,000,000. 

MARSHFIELD,  ORE.— The  Marshfield  Mill  & 
Timber  Company's  new  electric  mill  is  now  in 
full  operation.  It  is  the  only  complete  elec- 
trically operated  mill  in  Coos  county  and  is 
cutting  20,000   feet  of  lumber  a  day. 

SALEM,  ORE,— The  Pacific  Telephone  &  Tele- 
graph Company  has  filed  application  with  the 
Public  Service  Commission  of  Oregon,  for  a 
general  increase  in  rates  on  its  various  prop- 
erties  throughout   the   state. 

SEATTLE,  WASH.— The  Power  Plant  Engi- 
neering Co.,  a  new  corporation,  has  been  cap- 
italized at  $25,000,  and  will  engage  in  a  general 
engineering,  constructing  and  manufacturing 
business  in   Seattle. 

ELMA,  WASH.— The  Public  Service  Commis- 
sion has  suspended  the  proposed  increase  in  rates 
of  the  Northwest  Electric  &  Water  Company 
for  a  period  of  90  days  pending  a  hearing.  The 
company  operates  in  Elma,  Montesano,  Satsop 
and   intermediate  points. 

SALEM,  ORE.— A  total  of  88  permits  cover- 
ing the  use  of  water  for  irrigation  of  approxi- 
mately 3400  acres  of  land  and  the  development 
of  540  hp.  were  issued  by  State  Engineer  Cup- 
per during  August  and  September,  according  to 
a  summary. 

ASHLAIO),  ORE.— Harry  Silver,  manager  of 
the  Pompadour  Mineral  Springs,  has  recently 
closed  a  contract  for  the  erection  of  a  plant 
which  will  liquidate  natural  carbonic  gas  and 
sell  the  product  in  the  East.  The  company  has 
a  capital   stock  of   $25,000. 

TACOMA,  WASH.— City  officials  feel  that  the 
Lake  Cushman  power  site  must  be  acquired 
since  the  demand  for  power  has  been  beyond 
the  limit  of  the  La  Grande  power  plant  of  the 
city.  This  increased  demand  is  largely  due  to 
the   increased   growth   of  the  city. 

TACOMA,  WASH.— The  city  council  has  ap- 
proved plans  of  the  Light  and  Water  department 
for  a  supply,  warehouse  and  shop  building.  The 
proposed  structure  will  be  200  by  100  ft.,  of 
reinforced  concrete  construction,  two  stories  in 
height.      The   cost   will    approximate   $75,000. 

SEATTLE,  WASH.— Contractor  D.  G.  Lebb 
and  his  assignee,  J.  A.  Harris,  both  of  Portland, 
Oregon,  recently  filed  a  $50,000  foreclosure  lien 
suit  in  the  Lewis  county  court  at  Chehalis, 
Wash.,  against  the  Sherman  County  Light  & 
Power  Company,  a  subsidiary  of  the  Washing- 
ton-Idaho Water,  Light  &  Power  Company. 

HOQUIAM,  WASH.— A  large  paper  mill  may 
be  built  in  the  addition  of  Woodlawn.  By  utiliz- 
ing waste  materials  power  will  be  furnished  and 
raw  materials  for  the  mill  would  be  secured  for 
several  years  from  the  logged  off  land  in  this 
vicinity.  Water  for  the  plant  would  have  to  be 
brought  from  the  East  Hoquiam  river  in  a 
viaduct. 

TEKOA,  WASH.— The  termination  of  a  con- 
troversy over  the  light  and  power  franchise 
under  which  the  Washington  Water  Company 
operates  its  system  in  Tekoa  came  to  an  end 
when    the    company    submitted    a    complete    sub- 


rogation to  the  terms  of  the  franchise.  Definite 
action  will  be  taken  by  the  council  at  its  next 
meeting. 

TACOMA,  WASH.— The  business  of  the  muni- 
cipal light  department  for  the  month  of  October, 
1920,  showed  an  increase  of  64.2  per  cent  over 
the  same  month  of  1919,  according  to  statistics 
filed  by  the  department.  This  was  exclusive  of 
power  sold  the  nitrogen  plant  at  La  Grande, 
and  represents  the  tremendous  growth  in  the 
use  of  electricity  by  the  growing  city  of  Tacoma. 
SEATTLE,  WASH.— Mayor  Caldwell,  in  a  let- 
ter to  the  city  council,  recommends  the  sale  of 
the  $600,000  Skagit  River  bond  balance  to  the 
highest  and  best  bidder,  rather  than  by  the  plan 
of  selling  the  bonds  over  the  counter  in  small 
lots.  About  $360,000  of  the  securities  have  been 
sold  in  this  way.  The  balance  remaining  will 
be  needed  next  month  to  further  finance  the 
development    at    Skagit    River. 

HOOD  RIVER,  ORE.— Application  has  been 
filed  with  the  Federal  Water  Power  Commission 
at  Washington  by  the  Columbia  Valley  Power 
Company,  for  a  permit  for  xwwer  to  develop  the 
Deschutes  river.  New  York  capitalists  are  be- 
hind the  project  and  it  would  seem  that  they 
are  making  definite  plans  for  the  development. 
It  is  estimated  that  the  power  sites  are  capable 
of  producing   380,000   hp. 

AURORA,  ORE.— The  main  offices  of  the  Mol- 
lalla  Electric  Company  will  be  moved  from 
Canby  to  Aurora,  according  to  announcement 
made  by  E.  G.  Robinson,  manager  of  the  com- 
pany. The  move  is  being  made  to  Aurora  as  it 
is  a  more  central  i>oint  since  the  Mollalla  com- 
pany has  been  purchasing  power  from  the  Port- 
land Railway,  Light  &  Power  Company  at 
Woodburn. 

PORTLAND,  ORE.— The  Portland  Vegetable 
Oil  Mills  Company,  capitalized  at  $1,000,000,  will 
soon  commence  the  erection  of  a  plant  in  Port- 
land, which  will  have  a  capacity  for  crushing 
100  tons  of  copra  (dried  cocoanut)  a  day.  This 
will  require  the  importation  of  copra  having  a 
value  of  more  than  $4,000,000  a  year,  and  a 
value  of  finished  product  of  over  $6,000,000  a 
year.  The  mill  will  be  electrically  operated 
throughout. 

SEATTLE,  WASH.  —  According  to  William 
Tupper,  president  of  the  Tupper  Manufacturing 
Company  of  Seattle,  this  plant,  which  was  es- 
tablished something  over  a  year  ago,  is  now 
turning  out  10  electric  dishwashing  machines 
daily.  The  company  specializes  in  the  manufac- 
ture of  dishwashers  of  all  sizes,  and  according 
to  Mr.  Tupper  is  having  a  hard  time  to  keep 
up  with  the  orders  received. 

YAKIMA,  WASH.— A  total  of  nearly  a  million 
dollars  is  being  spent  in  canal  and  drainage  im- 
provements in  Yakima  valley  this  year  despite 
reports  that  the  project  is  at  a  standstill.  The 
Indian  reclamation  service  is  spending  the  bulk 
of  this  in  distributing  the  $475,000  appropriated 
by  Congress,  but  in  addition  to  this,  six  of  the 
larger  canal  companies  are  spending  from  $10,- 
000  to  $30,000  in  betterments,  and  the  county  a 
total  of  $344,000  for  its  drainage  program.  The 
various  projects  comprise  an  area  of  about 
40,000   acres. 

SALEM,  ORE.— The  Fort  Klamath  Meadows 
Company,  of  Fort  Klamath,  through  the  law 
firm  of  Ferguson  &  Fletcher  of  Klamath  Falls, 
recently  applied  to  State  Engineer  Percy  A. 
Cupper  for  a  permit  to  appropriate  70   second- 


feet  of  water  from  Anna  creek,  tributary  to 
Wood  river,  to  be  used  in  developing  ix)wer.  A 
dam  of  concrete  five  feet  high  and  20  ft.  long, 
\vith  wasteway  over  the  center,  will  be  con- 
structed. Plans  also  call  for  an  iron  headgate 
with  screw  lift  gate  five  feet  in  diameter,  set  in 
concrete;  10,100  ft.  of  pipe;  a  Pelton  water 
wheel  and  a  dynamo.  The  total  cost  is  estimated 
at  $50,000. 

THE  PACIFIC  CENTRAL  DISTRICT 

OAKLAND,  CAL.— The  lease  of  land  for  a 
new  six-minute  automobile  ferry  has  been  rat- 
ified. 

REDDING,  CAL.— The  Pacific  Gas  &  Electric 
Company  is  going  to  spend  approximately  $20,- 
000  to  give  Redding  a  better  water  supply  and 
safer  fire  protection. 

OAKLAND,  CAL. — A  building  permit  has  been 
issued  for  the  construction  of  a  $40,000  concrete 
garage  on  the  north  side  of  Hobart  street,  175 
feet  west  of  Broadway. 

FRESNO,  CAL.— Power  users  of  the  San  Joa- 
quin Valley  have  been  assured  by  the  San  Joa- 
quin Light  &  Power  Corporation  that  more  than 
3,000  new  extensions  will  be  made  to  take  care 
of  applications   for  power. 

OROVILLE,  CAL.— The  Frieseley  Air  Craft 
Corporation  has  started  the  construction  of  its 
large  manufacturing  plant  near  Gridley.  It  is 
planned  that  the  plant  will  be  one  of  the  largest 
airplane  plants  in  northern  California. 

MODESTO,  CAL.— A  block  of  $505,000  worth 
of  Don  Pedro  project  bonds  will  be  placed  on 
sale  by  the  Modesto  district  and  a  $2,570,000 
block  by  the  Turlock  district,  at  2  p.m.  on  the 
afternoon  of  December  14. 

OAKLAND,  CAL.— Plans  for  Oakland's  pro- 
posed combined  state  armory  and  exposition 
building  were  outlined  recently  *at  a  meeting  of 
representatives  from  the  Merchant's  Exchange, 
Chamber  of  Commerce  and  National  Guard  or- 
ganizations  with   the   mayor. 

FRESNO,  CAL.— Anticipating  the  fast  grow- 
ing needs  for  big  material,  the  California  Peach 
Growers  have  closed  a  contract  with  the  govern- 
ment by  which  it  acquires  timber  amounting  to 
60,000,000  ft.  In  addition  the  company  has  also 
purchased  $10,000,000  ft.  from  the  Yosemite 
Power    Company's   plant. 

FRESNO,  CAL. — Building  operations  amount- 
ing to  nearly  half  a  million  dollars,  in  which 
the  California  Peach  Growers  are  interested, 
have  been  announced  by  the  general  manager 
of  that  company.  This  total  includes  the  joint 
construction  of  a  $200,000  office  building  with 
the  California  Associated  Raisin  Company. 

RICHMOND,  CAL.— The  coming  of  a  $1,000,- 
000  manufacturing  corporation  with  Eastern 
connections  and  the  sale  of  $150,000  in  harbor 
bonds  for  immediate  construction  of  another 
unit  of  the  Richmond  city  terminal  on  the  inner 
harbor  are  announced  as  items  which  tend  to 
show  the  rapid  industrial   growth  of  this  city. 

VISALIA,  CAL. — Bids  will  be  opened  on  De- 
cember 16  by  the  Tulare  County  Board  of  Super- 
visors for  a  natural  gas  franchise  for  this 
county.  An  application  for  such  a  franchise  was 
formally  presented  to  the  board  by  F.  A,  Cleve- 
land, representing  a  syndicate  owning  extensive 
gas  wells  in  the  Tulare  Lake  region.  The  syndi- 
cate expects  to  supply  the  towns  of  Tulare  and 
Kings   counties   with   the   natural   fuel. 
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STOCKTON.  CAL.— Private  individuals  have 
made  application  for  use  of  part  of  the  natural 
flow  of  the  north  fork  of  the  Stanislaus  river. 
It  is  contemplated  to  erect  a  power  plant  at 
the  headwaters  of  the  river  to  develop  about 
9,600  horsepower,  involving  an  expenditure  of 
$2,000,000. 

SUNNYVALE,  CAL,  —  The  Federal  Paulson 
Construction  Company  will  erect  a  large  wire- 
less station  about  1500  feet  away  from  the  port 
of  Sunnyvale.  The  cost  of  the  plant  will  aggre- 
gate $160,000.  The  foundation  is  to  be  laid 
soon,  the  steel  framework  being  already  on  hand 
for  the  superstructure. 

MARTINEZ,  CAL.— The  Petroleum  Products 
Company  has  announced  that  it  obtained  from 
the  supervisors  of  Contra  Costa  county  a  twenty- 
year  lease  for  a  wharf  franchise  at  Oxol,  Car- 
quinez  Straits,  between  Port  Costa  and  Mar- 
tinez, for  its  new  refinery.  An  application  is 
before  the  Railroad  Commission  for  utilization 
of  the  pier. 

WILLOWS,  CAL.— According  to  the  weekly 
record  of  deeds  published,  several  rights-of-way 
have  been  granted  to  the  Mt.  Shasta  Power 
Company.  This  company,  a  branch  of  the  Pa- 
cific Gas  &  Electric  Company,  will  erect  a  steel 
tower  line  from  Pit  river  to  the  coast.  In  its 
course  it  will  run  through  the  western  part  of 
Glenn  county. 

SAN  FRANCISCO,  CAL.— The  establishment 
of  a  large  brick  factory  in  San  Francisco  within 
the  early  future  by  the  International  Bricklayers' 
Union  to  meet  the  dual  purposes  of  reducing 
building  costs  and  increasing  the  use  of  brick 
as  a.  construction  material,  has  been  announced. 
The  plant  contemplated  will  cost  in  the  neigh- 
borhood of  $250,000. 

RICHMOND,  CAL.— The  manufacturers'  bu- 
reau>  of  the  Richmond  Chamber  of  Commerce 
will  take  up  with  the  San  Francisco-Oakland 
Terminal  Railways  Company  the  proposition  of 
extending  the  Eighth  Street  line  out  through 
the  factory  district,  and  as  far  as  the  Giant 
Powder  Works  at  Giant.  There  are  1000  em- 
ployes of  factories  in  the  northern  section  of  the 
city  not  being  served  by  any  car  line  at  present. 

SACRAMENTO,  CAL.— The  15  per  cent  sur- 
charge which  the  Pacific  Gas  &  Electric  Com- 
pany added  to  its  arc  lighting  bills,  and  which 
the  Great  Western  Power  Company  added  to  the 
"stand-by  charge"  for  stringing  a  line  to  the 
City  Sump,  are  legal  charges  against  the  city. 
This  was  the  opinion  which  has  been  given  to 
the  City  Commission  by  City  Attorney  Robert 
L.   Shinn. 

SAN  FRANCISCO,  CAL.— A  recent  order  of 
the  Railroad  Commission,  following  an  investi- 
gation of  the  practices  of  the  Sierra  and  San 
Francisco  Power  Company  as  to  extensions  for 
electric  service,  directs  the  application  of  the 
rules  of  the  Pacific  Gas  &  Electric  Company  to 
the  Sierra  properties.  The  properties  of  the 
Sierra  Company  are  now  operated  under  lease 
by   the  Pacific    Company. 

RICHMOND,  CAL.— With  the  news  that  the 
Santa  Fe  Railroad  is  to  resume  its  ferry  opera- 
tions between  this  city  and  San  Francisco  on 
December  5,  the  information  has  been  secured 
that  the  branch  line  of  the  road  between  Rich- 
mond and  Oakland  is  to  be  electrified.  For 
some  time  the  head  officials  have  been  securing 
bids  on  the  cost  of  making  this  important 
change,  and  contracts  for  the  work  are  to  be 
awarded   in    a   short  time. 

SAN  JOSE,  CAL. — The  water  conservation 
survey  in  Santa  Clara  Valley  is  progressing 
favorably  with  several  expert  engineers  in  the 
field.  All  the  irrigation  wells  are  being  mapped  ; 
some  hundreds  of  them  have  been  selected  as 
observation  wells ;  water  levels  from  side  to  side 
and  end  to  end  of  the  valley  are  being  ascer- 
tained, and  possible  reservoir  sites  on  several 
local  streams  located.  It  will  be  four  or  five 
months  before  the  final  reports  of  the  engineers 
will  be  made. 


THE  PACIFIC  SOUTHWEST 

SAN  DIEGO,  CAL.— A  $500,000  gypsum  com- 
pany has  been  organized  to  develop  huge  depos- 
its  in    Imperial   Valley. 

PEESCOTT,  ARIZ.— An  ornamental  street 
lighting  system  is  being  planned.  Single  globe 
standards  will  be  used,  nine  of  these  to  be  built 
in  each  block   at  100-ft.   intervals. 

LOS  ANGELES,  CAL.  —  The  Sunset  Glass 
Manufacturing  Company  will  start  the  construc- 
tion of  a  new  plant  here  at  an  early  date.  It 
is  estimated  that  the  expenditure  made  by  the 
company  will   involve  .$260,000. 

EL  CENTRO,  CAL.— Break-downs  and  inter- 
ruptions in  power  and  light  supply  for  Imperial 
Valley  consumers  were  declared  to  have  ended 
with  the  completion  of  the  Holton  Power  Com- 
pany plant  here  under  direction  of  Frederick 
Stierel,    an    Eastern    expert. 

SAN  BERNARDINO,  CAL.— A  storage  battery 
factory  is  being  contemplated  for  this  city,  for 
the  manufacture  of  a  new  type  of  automobile 
battery  based  upon  patents  that  have  been  se- 
cured by  W.  L.  Gill.  The  output  of  the  factory 
is  to  be  500  batteries  per  month.  Capital  stock, 
$60,000. 

CASA  GRANDE,  ARIZ.- Committee  work  in 
the  development  of  the  plans  for  establishing 
the  San  Carlos  Power  District  is  going  forward 
steadily.  The  legal  problems  naturally  arising 
in  such  cases  are  being  carefully  considered  by 
competent  authorities  and  further  figures  are 
being  worked  out  relating  to  the  mechanical  side 
of   the   proposition. 

YUMA,  ARIZ.— The  report  of  A.  P.  Davis, 
director  of  the  United  States  reclamation  serv- 
ice, on  the  tentative  Boulder  canyon  project  on 
the  Colorado  river  basin,  has  been  sent  from 
here  to  Washington  and  will  be  presented  to 
Congress  December  6.  The  boards  of  directors 
of  the  Coachella  Valley  Water  Users'  Associa- 
tion and  the  Imperial  Irrigation  System  have 
agreed  to  raise  the  $40,000  necessary  to  complete 
the  survey.  It  is  estimated  that  the  entire  pro- 
ject will  cost  at  least  $75,000,000. 

LONG  BEACH,  CAL.— Roalfe  &  Purington, 
construction  engineers,  have  been  awarded  the 
contract  for  a  half-million  dollar  irrigation  en- 
terprise in  Arizona.  The  owners  of  10,000  acres 
and  water  rights  involved  in  the  project  are 
mostly  former  Santa  Fe  Railroad  men,  who  have 
organized  a  syndicate  known  as  the  Walapai 
Land  &  Irrigation  Company.  Construction  of 
a  dam  near  Hackberry  and  the  building  of  be- 
tween 18  and  20  miles  of  canals  are  details  of 
the  undertaking.  The  main  body  of  land  to  be 
reclaimed  is  near  Kingman. 

PHOENIX,  ARIZ.— The  Hoeppner  Electric 
and  Machine  Company  has  been  given  the  larg- 
est electrical  contract  ever  known  in  Arizona, 
and  probably  in  the  whole  Southwest.  This  was 
the  contract  for  wiring  and  the  installation  of 
motors  and  electrical  fixtures  of  every  descrip- 
tion in  the  new  Arizona  Packing  plant,  the 
work  of  which  is  now  just  being  completed  after 
extending  over  a  period  of  several  months.  The 
work  included  wiring,  placing  of  conduits,  and 
installation  of  switchboards  and  lights,  as  well 
as  of  electrical  motors,  66  in  number,  and  having 
a  combined  capacity  of  approximately  1000  hp. 

THE  INTER-MOUNTAIN  DISTRICT 

ST.  GEORGE,  UTAH. — The  Dixie  Power  Com- 
pany has  completed  its  line  to  Silver  Reef  and 
electric  power  is  now  being  used  to  hoist  the  ore 
from  the  mines  in  that  district. 

BOISE,  IDA. — Application  has  been  made  by 
the  Idaho  Power  Company  to  the  public  utilities 
commission  of  Idaho,  asking  that  a  date  be  set 
for  its  hearing  on  the  valuation  of  the  com- 
pany's physical  property. 

EUREKA,  UTAH.  —  Extensive  improvements 
are  being  made  in  the  street  lighting  system  in 
Eureka.  The  plan  recently  adopted  by  the  city 
council  is  to  increase  the  candle-power  of  each, 
and  to   discard  the  old  style  incandescents. 


FILLMORE,  UTAH.— Preliminary  plans  are 
under  way  by  the  Telluride  Power  Company  to 
extend  its  power  line  from  Fillmore  through  the 
artesian  well  belt,  on  to  McCormick  and  thence 
to  Delta  and  other  towns  in  that  territory. 

SALT  LAKE  CITY,  UTAH.— Bids  are  being 
requested  by  S.  Q.  Cannon,  city  engineer  of 
Salt  Lake  City,  Utah,  covering  the  installation 
of  about  one  mile  of  additional  street  lights  to 
correspond  to  the  ornamental  system  installed 
there  in  1919.  The  present  system  covers  five- 
eighths  of  a  mile  of  down  town  streets. 

SALT  LAKE  CITY,  UTAH.— Application  has 
been  made  by  the  Utah  Power  &  Light  Company 
to  the  public  utilities  commission  of  Utah,  for 
a  certificate  of  convenience  and  necessity  to  ex- 
tend its  lines  for  furnishing  light,  power  and 
fuel  service  to  the  new  mill  of  the  Utah  Con- 
solidated Mining  Company  in  Tooele  county. 

PROVO,  UTAH.— F.  W.  C.  Hathenbruck,  of 
Provo,  in  an  application  filed  with  the  state 
engineer,  proposes  to  develop  six  second-feet  of 
water  from  the  subsoil  or  subterranean  flow  in 
Slate  canyon,  Utah  county,  and  to  harness  the 
flow  to  operate  a  SOO-horsepower  hydroelectric 
plant  with  which  to  mine  on  Slate  placer  claim 
No.  1  at  Provo. 

NEPHI,  UTAH.— The  Big  Springs  Electric 
Company  of  Fountain  Green  is  negotiating  with 
the  town  of  Levan  in  regard  to  extending  its 
lines  to  that  town.  The  company  is  now  figur- 
ing on  building  a  line  down  Nephi  canyon,  and 
through  the  valley  to  Levan  if  the  necessary 
franchise  can  be  obtained  and  arrangements  can 
be  made  to   finance  the  proposition. 

GOLDEN,  COLO.— E.  A.  Phinney,  president  of 
the  Jefferson  County  Power  &  Light  Company, 
appeared  before  the  city  council  at  its  recent 
meeting  and  discussed  the  matter  of  an  appli- 
cation for  an  extension  of  the  company's  fran- 
chise in  this  city  for  a  term  of  20  or  25  years. 
The  present  franchise  of  the  company  has  some 
time  yet  to  run,  not  expiring  until  January  4, 
1924. 

ELKO,  NEV. — Extraction  of  high-grade  pe- 
troleum from  shale  is  proceeding  two  miles 
from  Elko,  where  the  experimental  distillation 
plant  of  the  Catlin  Shale  Products  Company  is 
in  operation.  The  material  treated  is  yielding 
fifty  gallons  of  high-gravity  oil  to  the  ton  of 
shale,  from  which  gasoline,  paraffin  wax,  am- 
monium sulphate  and  producers'  gas  are  ex- 
tracted. No  attempt  is  being  made  at  present 
to  market  the  crude  oil. 

DAYTON,  NEV.— The  all-steel  dredger  of  the 
Gold  Canyon  Dredging  Company,  which  was  de- 
scribed recently  in  the  Journal  of  Electricity, 
is  handling  approximately  6,000  cubic  yards  of 
gravel  daily  and  digging  to  a  depth  of  twenty 
to  twenty-five  feet.  The  material  at  present 
worked  is  stated  to  average  26  cents  to  30  cents 
per  cubic  yard  and  the  electrically  operated  and 
partially  electrically  welded  goldship  is  reported 
to   be   earning  excellent  profits. 

EUREKA,  UTAH. — The  electric  power  line  to 
the  new  shaft  of  the  South  Standard  Mining 
Company  has  just  been  completed  and  all  the 
transformers  have  been  installed.  All  the  ma- 
chinery has  been  moved  over  to  the  new  shaft 
and  the  material  for  the  foundations  is  also  on 
the  ground,  the  excavating  having  been  com- 
pleted some  time  ago.  It  is  understood  that  an 
extensive  campaign  of  development  work  will  be 
carried  on  at  this  property  during  the  fall  and 
winter. 

FLORENCE,  COLO.— Judge  Bell  of  Denver 
and  W.  B.  Riley  of  Colorado  Springs,  represent- 
ing the  State  Industrial  Commission,  were  in 
Canon  City  recently  and  heard  the  application 
of  the  employes  of  the  Arkansas  Valley  Light 
and  Power  Company  to  have  a  stipulated  sum 
of  money  paid  them  by  the  company  instead  of 
the  bonus  which  they  have  been  receiving  for 
the  past  four  years,  which  was  based  on  the 
saving  they  were  able  to  make  in  the  use  of 
coal   at  the  company's   Canon   City   plant. 
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Business  records  are  not  always  as  helpful  as  they  are 
thought  to  be.  A  northwestern  power  company  recently  had 
occasion  to  go  through  some  musty  records,  and  among  en- 
tries in  its  books,  encountered  the  following  items. 

"One    donkey    employed    clearing    camp    site    together    with 

thirty  other  men. 

"Two  sei-ies  transformers  for  gump  pump. 

"One  old  man  (badly  bent). 

"Twelve  small  teeth  for  hack  saw  blade. 

"Six  gazzizzas. 

"Two  dead  men  seven  feet  long. 

"Labor  on  proposed  alterations. 

"One  sceptic  tank. 

"One  snow  pump. 

"Labor  on  meaters. 

"Two  serious  transformers. 

"Twelve  indecent  lamps." 

A  new  industry  seems  to  be  indicated  by  a  sign  we  saw 
recently: 

"We  use  customers'  own  skins  in  making  up  furs." 

A  firm  hand  is  necessary  in  some  branches  of  the  export  busi- 
ness, judging  by  a  recent  trade  announcement  reading: 
"British  concern  offers  prompt  shipment  of  refractory  goods." 


Telegraphy   has   its    disadvantages.     A  sailor  summoned  for 

assault  was  asked  by  the  patrol  office  why  he  struck  the 
telegraph   operator.     He   replied: 

"Well,  sir,  I  gives  him  a  telegram  to  send  to  my  gal,  an'  he 
starts  readin'  it.     So,  of  course,  I  ups  and  gives  him  one." 

^       #       ^ 

At  first  sight  the  following  trade  announcement  looks  bad: 

"A  manufacturer  in  Argentina  is  in  need  of  veterinary  drugs 

and  remedies,  motors  and  lighting  sets  to  operate  on  alcohol." 

Industry  seems  to  be  rather  unhealthy  down  there; — going 

to  the  dogs,  in  fact. 

*       *       *     ' 

The  education  of  the  public  has  ever  been  one  of  the  planks 
in  the  electrical  industry's  platform.  As  a  shining  example 
of  this  spirit  we  quote  the  story  of  the  sweet  young  thing 
who  was  being  shown  through  the  Baldwin  locomotive  works. 
"What  is  that  thing?"  she  asked,  pointing  with  her  dainty 
parasol. 

"That,"  answered  the  guide,  "is  an  engine  boiler." 
"And  why  do  they  boil  engines?"  she  inquired  again. 
"To  make  the  engine  tender,"  politely  answered  the  resource- 
ful guide. 

Preparedness  is  not  necessarily  sjmonymous  with  safety. 
Witness  one  Pat  Murphy  who,  when  asked  what  was  bulging 
in  his  vest  pocket,  replied: 

"Dynamite.  I'm  waitin'  f'r  Casey.  Every  toime  he  meets  me 
he  slaps  me  on  th'  chist  an'  breaks  me  pipe.  Next  toime  he 
does  it  he'll  blow  his  hand  off." 


Einstein's  theory  of  relativity,  or  some  similar  obsession,  must 

have  been  afflicting  a  certain  young  city  salesman  who  was 

traveling  through  the  mountains  of  Virginia.     On  the  top  of 

a  divide  he  met  the   stai'-route  mail-carrier. 

"What  time  is  it?"  he  asked. 

Pulling  out  his  watch,  the  mail-carrier  replied: 

"It's  three  o'clock  by  railroad  timfi." 

"By  railroad  time!"  said  the  young  man.     "It  looks  to  me 

like  you  people  'way  back  here  in  the  mountains  would  use 

sun  time!" 

"What  for,  young  man?     We  are  a  damned  sight  closer  to 

the  railroad  than  we  are  to  the  sun." 


Banking  has  some  "unexpected  angles,"  according  to  a  recent 
speaker.  He  was  probably  thinking  of  the  colored  lady  who 
walked  into  the  bank  one  day  and  planking  down  the  savings 
of  several  years,  remarked: 

"Ah  wants  you  should  take  care  of  dis  yeah  cash  fo'  a  while." 
"Why,  Chlorine,"  ejaculated  the  teller,  who  knew  her  of  old, 
"I  thought  you  always  said  you'd  never  trust  the  bank." 
"Dat's  all  right,  dat's  all  right;  but  de  circvurvferences  sui'- 
roundin'  de  matter  makes  me  change  mah  mind.  Yo'  see,  I'se 
gwine  get  married  an'  Ah  don't  want  dat  much  money  round 
de  house  with  no  strange  cullid  man  on  de  premises." 
*       *       * 

Parliamentary  procedure  sometimes  leads  to  action,  appar- 
ently. We  find  the  following  in  the  minutes  of  a  recent 
meeting: 

"Proposal  No.  19 

Waiting  Period 

Mr.  Jones  moved  to  lay  on  the  table  till  next  meeting." 
— from  which  we   gather  that  Mr.  Jones  was  forcibly  pre- 
vented from  passing  the  time  between  the  two  meetings  in 
his  own  way. 


ELECTRICAL  HYBRIDS  —  IIL 

The  Electric  Plugly  Duckling 

The  Plugly  Duckling,  though  he's  plain. 
Has  very  good  connections; 
He  fits,  when  given  outlets. 
In  the  most  exclusive  sections. 
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V.V.  Reversible  Fittings 
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A  Triumph  of  Inventive  Genius 


"  'V.  V.'  reversibility  is  the  biggest  improve- 
ment made  in  the  past  decade  in  this  branch 
of  the  electrical  industry."  That  is  the 
statement  made  by  men  qualified  to  judge. 

Many  contractors,  electricians  and  electrical 
engineers  are  still  clinging  to  conduit  fit- 
tings which  are  usable  in  only  one  way, 
possibly  not  knowing  that  this  is  no  longer 
necessary.  As  a  result,  when  the  workman 
out  on  the  job  comes  to  a  right  turn  in 
the  conduit,  and  only  a  left  elbow  is  avail- 
able, he  is  DELAYED. 


With  "V.V."  (VICE  VERSA)  FITTINGS 
he  keeps  right  on  working,  for  a  "V.  V." 
elbow  is  both  right  and  left.  And  this  is 
but  one  of  the  many  reversible  types  of 
V.V.  FITTINGS. 

This  big,  exclusive  feature  of  "V.  V." 
FITTINGS  — REVERSIBILITY,  is  a 

mighty  important  feature  to  men  respon- 
sible for  the  installation  and  maintenance 
of  electrical  equipment. 


How  V,  V.  Reversible  Fittings 
Save  Money 

-They  save  time  in  ordering:  fittings. 

-Tliey  reduce   your   stock  because   they   reduce   your   investment. 
-There   is   no    complicated   system    of   terms    to    remember. 

-They   save   all   the   red   tape   and   lost   time    caused   by   ordering   wrong   fittings. 
-Workmen   are   pleased   with   "V.  V."    FITTINGS.      The   large    wiring   space   and   "straight 
pull  on  the  wire"   feature   help  them   immensely. 


If  you  want  fittings  that  save  you  money, 
that  are  easy  to  specify,  easy  to  order  and 
easy  to  install — fittings  that  save  your  shelf 
room,  and  that  can  be  delivered  promptly — 
all  at  no  more  cost  per  fitting  than  any  other 


kind— demand  "V.V."  FITTINGS.  Substi- 
tution means  that  you  get  a  fitting  that  can 
be  used  only  one  way — possibly  the  wi'ong 
way.  So  accept  no  substitutes  but  insist  on 
"V.  V.'S"     Try  them  on  your  next  job. 
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LOOKING  BACK— AND  AHEAD 


IIIIIIIIIIKIMI 


THE  last  day  of  the  business  year  should  be 
set  aside  for  the  purpose  of  retrospection  and 
for  the  weighing  up  of  assets  and  liabilities. 
Not  only  the  balance  sheet  should  be  consulted  but 
also  the  friends  made  and  lost,  the  contracts  made 
and  lost,  and  the  general  reputation  and  standing  of 
the  business.  What  has  the  year  1920,  now  drawing 
to  a  close,  meant  to  the  electrical  industry?  Has 
it  advanced  as  far  as  was  possible  in  the  past  twelve 
months  or  has  it  been  retarded  in  its  growth  by 
unsettled  conditions,  bickering  between  branches  in 
the  industry  or  by  a  feeling  of  discontent  among  the 
employes  of  the  companies  representing  the  industry 
and  a  lack  of  confidence  by  the  public? 

In  spite  of  unsettled  financial  conditions,  power 
company  securities  have  been  absorbed  by  the 
market  in  record-breaking  time,  showing  the  confi- 
dence of  the  people  in  this  basic  industry.  Construc- 
tion of  large  plants  is  now  under  way  all  over  the 
West  and  in  California  alone  there  are  seventeen 
projects  totaling  390,000  horsepower  in  the  process 
of  construction.  The  spread  of  the  cooperative  idea 
into  the  Northwest  and  the  Intermountain  district 
has  brought  about  a  unified  industry,  playing  the 
game  "all  for  one  and  one  for  all,"  with  the  sole  idea 
of  giving  better  service  to  the  public.  The  spread 
of  customer  ownership  of  stock  and  the  sales  of 
securities  to  employes  on  advantageous  terms  have 
made  a  group  of  stockholders  who  are  boosters  for 
the  industry  and  who  are  vitally  interested  in  the 
welfare  of  the  industry. 

Improved  methods  of  merchandising,  the  spread 
of  the  electrical  home  idea,  and  closer  cooperation 
between  the  supply  jobbers  and  manufacturers  have 
marked  the  increased  commercial  efficiency  of  the 
industry  in  the  past  year,  while  the  engineers  have 
set  new  records  in  design  and  installation  in  almost 
every  possible  phase  of  power  generation  and  dis- 
tribution. 

The  convention  of  the  National .  Electric  Light 
Association  held  in  Pasadena  this  year  gave  the 
West  an  opportunity  to  prove  the  statements  it  had 
made  for  many  years  regarding  those  records  estab- 


lished in  hydroelectric  generation,  transmission  and 
distribution.  A  practical  understanding  of  coopera- 
tion was  taken  back  by  those  from  the  East  who 
had  a  chance  to  see  the  results  obtained  by  the 
California  Electrical  Cooperative  Campaign,  and  co- 
operation within  the  industry  was  doubtless  given 
a  good  start  as  campaigns  have  been  inaugurated  in 
various  parts  of  the  country  since  the  convention. 

What  does  1921  hold  in  store  for  the  manufac- 
turer? With  the  plants  that  are  planned  and  their 
transmission  and  distribution  systems,  the  new 
blocks  of  power  made  available  for  industrial  pur- 
poses, the  increased  building  activity  due  to  a  lower- 
ing of  building  costs  and  the  shortage  of  homes, 
it  looks  like  a  busy  and  prosperous  year.  The  jobber 
and  contractor-dealer  are  going  to  be  busy  keeping 
up  with  demand  for  convenience  outlets  in  the  mod- 
ern electrical  homes  that  will  be  built,  and  an  appli- 
ance for  every  outlet.  The  power  companies  have 
a  good  wet  year  ahead  which  will  mean  fewer 
kilowatt-hours  produced  from  steam  and  the  ability 
to  take  up  contracts  and  extensions  which  they  have 
hitherto  had  to  refuse,  due  to  lack  of  capacity. 

With  the  price  of  coal  and  fuel  oil  going  steadily 
up,  and  nearly  seventy  per  cent  of  the  undeveloped 
water  power  of  the  United  States  west  of  the  Rock- 
ies, the  future  holds  great  possibilities  for  the 
development  of  industries  in  the  West.  This  how- 
ever can  only  be  brought  about  if  the  power  com- 
panies are  allowed  to  expand  and  develop  those 
natural  resources,  and  upon  the  growth  of  the  central 
stations  depends  the  growth  of  the  other  branches 
of  the  electrical  industry,  of  all  industries  and  of 
the  West.  Therefore  during  the  coming  year  every 
member  of  the  electrical  industry  should  work 
toward  this  end — to  bring  about  an  electrified  West. 

■iiiiiiiiiiiiii iiiiittii ■iiiiiii iiiiiiiii iiiiiiiiiiniiiiiiii iiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiii 

DO  YOU  REMEMBER 

— when  aluminum  conductors  were  used  for  the  first  time 
by  the  Snoqualmie  Falls  Power  Company  in  vhat  was 
then  long  distance  transmission  from  the  Snoqualmie 
Falls  plant  into  Seattle? 
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Customer 
Ownership 
of  Securities 


"The  simplest  and  easiest  way  for  a  utility  to 
secure  public  good  will  is  to  offer  sound  securities 
to  the  people  it  serves.  The  sim- 
plest and  easiest  way  for  a  citizen 
to  obtain  adequate  utility  service 
at  just  rates  is  to  invest  money 
in  the  utility  company.  On  the  one  hand  the  com- 
pany secures  peace  and  appreciation;  on  the  other, 
the  citizen  secures  a  faithful  and  responsive  public 
servant." 

To  these  two  axioms,  stated  by  William  H. 
Hodge  in  his  article  on  Customer  Ownership  of 
Securities  which  appeared  in  the  November  20  issue 
of  Electrical  World,  might  be  added  another  one. 
The  simplest  and  easiest  way  to  secure  the  confidence 
of  the  public  in  the  power  companies  is  for  other 
branches  of  the  electrical  industry  to  invest  in  power 
company  securities.  That  confidence  begets  confi- 
dence is  a  well  known  fact,  and  when  it  becomes 
known  that  all  the  members  of  the  electrical  industry 
are  purchasing  power  company  securities,  the  moral 
effect  upon  the  public  will  be  such  that  the  confidence 
of  the  public  in  their  local  power  companies  will  be 
greatly  strengthened. 

The  work  of  the  San  Francisco  Electrical  Devel- 
opment League  in  organizing  a  committee  to  work 
with  a  similar  committee  from  the  Pacific  Division  of 
the  Electric  Supply  Jobbers'  Association  for  the  pur- 
pose of  selling  central  station  securities  to  members 
of  the  industry  should  be  heartily  supported.  Other 
electrical  organizations  throughout  the  West  should 
make  similar  drives  to  cai-ry  on  this  good  work  of 
effecting  a  widespread  sale  of  securities  within  the 
industry  as  a  means  of  proving  to  the  public  that  the 
industry  has  faith  in  itself  and  is  willing  to  back 
up  that  faith. 

Several  interesting  aspects  of  the  attitude  of 

the  public  toward  their  public  utilities  are  brought 

,     .  out  by  an  analysis  of  the  recent 

P  Ki- ^T^T+n-f  ^"®P0^  °^  the  California  Railroad 

Fubiic  Utility  Commission  covering  the   infor- 

Lomplaints  ^^j  complaints  which  had  been 

lodged  with  that  body  during  the  year  1919-1920. 
Of  the  total  of  2663  such  complaints,  only  487  were 
questions  relating  to  rates,  the  others  alleging  poor 
service  of  one  sort  or  another.  Telephone  and  tele- 
graph companies  seem  to  have  been  the  most  un- 
popular, while  of  the  complaints  specifically  to  be 
charged  against  electric  service  corporations,  104 
referred  to  rates,  170  complained  of  the  service  and 
194  were  due  to  difficulties  in  regard  to  installations, 
extensions  and  cancellations.  An  interesting  side- 
light on  the  jitney  situation  is  given  by  figures  which 
show  that  only  82  complaints  were  registered  against 
electric  railroads,  while  auto  trucks  and  stages, 
although  these  carried  much  fewer  passengers,  were 
the  cause  of  196  complaints.  Practically  all  the  diflfi- 
culties  were  adjusted  to  the  satisfaction  of  both 
parties. 

The  compai'atively  few  objections  to  rates  in 
a  year  which  was  marked  by  frequent  upward  revis- 
ions of  the  rate  schedule  is  alike  a  tribute  to  the 
reputation  for  fairness   which   the   Railroad  Com- 


mission bears  and  at  the  same  time  is  significant  of 
a  general  attitude  on  the  part  of  consumers,  who  are 
willing  to  pay  whatever  a  service  is  worth,  but  are 
inclined  to  insist  on  the  quality  of  that  service. 
What  a  very  small  proportion  of  the  electric  com- 
panies' customers  are  dissatisfied  is  to  be  seen  when 
total  figures  are  compared.  Taking  the  18  largest 
utilities  in  the  state,  the  number  of  complaints  per 
each  1000  gas  and  electric  consumers  ranged  from 
.25  to  6.07,  or  considerably  less  than  one  per  cent. 


Public  Scepticism 

Toward 

Cooperation 


The  electrical  man  who  is  familiar  with  the  pro- 
gressive and  disinterested  work  of  the  various  co- 
operative movements  in  the  elec- 
trical industry  is  occasionally 
shocked  by  public  scepticism  of 
all  alliances  labeled  cooperative. 
A  general  flavor  of  secret  sessions  and  of  price  jug- 
gling has  been  associated  with  certain  cooperative 
marketing  schemes  of  his  past  experience  which  have 
started  with  a  flourish  of  publicity  announcing  their 
unselfish  purposes  and  have  ended  in  a  lawsuit.  Un- 
less he  is  convinced  to  the  contrary,  the  ardent  reader 
of  his  morning  paper  is  inclined  to  suspect  all  virtu- 
ous movements  which  may  thereafter  come  under 
his  notice. 

It  therefore  behooves  the  various  electrical  co- 
operative campaigns  now  under  way  in  the  West  to 
see  to  it  that  this  average  citizen  does  fully  under- 
stand the  purpose  and  methods  of  the  outlined  work. 
The  California  Electrical  Cooperative  Campaign  has 
made  such  an  advertising  of  its  purposes  a  part  of  its 
regular  work.  The  secretary  of  the  Campaign,  officers 
of  its  Advisory  Committee,  members  of  the  technical 
press  and  others  have  taken  every  opportunity  to 
tell  of  this  movement  before  representative  organiza- 
tions, with  the  result  that  more  than  one  body  has 
interrupted  with  enthusiastic  applause.  The  public 
as  a  whole  is  impressed  with  the  fact  that  this  organ- 
ization is  working  in  its  interest  and  that  its  aims 
mark  a  new  level  of  business  ethics  to  which  other 
fields  of  business  enterprise  might  well  strive  to 
attain.  This  warning  is  sounded  as  a  bit  of  advice 
to  the  new  movements  now  starting  who  have  it 
within  their  power  either  to  capitalize  their  work 
with  returns  of  public  good  will  or  to  suffer  an 
inevitable  element  of  suspicion  consequent  upon  mis- 
understanding.   It  pays  to  advertise. 


The  Power 
Company  and 
the  Public 


With  the  extensive  construction  programs  of 
Western  power  companies  should  go  a  program  of 
educating  the  public  to  just  what 
this  work  really  means  to  the 
West.  Special  attention  must  be 
given  to  Mr.  Common  Citizen  who 
packs  a  few  blankets  and  a  frying  pan  into  his  Ford 
and  hies  him  toward  the  hills  for  a  vacation.  There 
he  finds  his  favorite  camping  spot  littered  up  with 
old  concrete -forms,  finds  a  rusty  pipe  sucking  the 
water  out  of  his  favorite  spring,  and  comes  back  to 
his  little  circle  of  acquaintances  with  a  big  grief  that 
the  electric  light  company  is  spoiling  the  hills  for- 


December  15,  1920] 


ever.    That  story  goes  on  and  on,  getting  a  little 
worse  for  the  power  company  each  time. 

To  counteract  such  a  feeling  it  will  be  necessary 
for  the  power  companies  to  do  some  real  educational 
work.  As  soon  as  a  construction  job  is  finished  and 
everything  cleaned  up  and  made  spick  and  span 
again,  make  friends  with  the  automobile  editor  of 
the  local  newspaper  and  take  him  on  a  trip  over  that 
job.  Show  him  the  lake  that  has  been  made  larger 
and  thus  a  greater  asset  to  that  part  of  the  moun- 
tains ;  tell  him  of  the  trout  fry  planted  there.  Show 
him  the  new  roads  built  and  maintained,  making  that 
section  more  accessible  and  safer  for  automobile 
travel.  Set  up  conveniences  for  auto  parties  near 
the  reservoirs  and  other  scenic  spots  on  the  project, 
and  invite  campers  and  travelers  to  make  use  of  the 
properties  of  the  company.  By  this  kind  of  work 
the  average  citizen,  the  consumer  and  the  nature 
lover  may  be  made  to  realize  that  the  construction 
works  of  the  power  companies  are  really  making  the 
mountains  more  accessible  and  instead  of  destroying 
their  beauty  are  adding  to  it. 
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The  progress  curve  of  most  Western  utilities 
rises  at  an  acute  angle,  the  present  capacities  of 

such  systems  often  having  dou- 
Factors  Involved  bled  within  a  ten  year  period. 
in  Rapid  Growth      Looking  forward  into  the  future, 

even  more  ambitious  plans  are 
contemplated.  One  California  company,  indeed,  if  it 
carries  out  the  schedule  which  it  has  filed  with  the 
Railroad  Commission,  will  be  four  times  its  present 
size  by  1930.  This  rapid  growth  must  be  taken  into 
consideration  in  deciding  many  of  the  engineering 
problems  which  arise.  It  is  a  fact,  for  instance,  that 
many  systems  outgrow  their  equipment  before  they 
wear  it  out,  and  in  consequence  it  does  not  always 
pay  to  carry  out  preservative  measures  which  other- 
wise would  prove  economies.  This  fact  was  brought 
out  in  a  recent  discussion  of  pole  treatment,  by  an 


engmeer  who  stated  that  his  company  had  found  that 
poles  were  often  replaced  in  order  to  make  way  for 
equipment  to  carry  higher  voltage  or  for  other  re- 
vision of  the  system  long  before  they  had  completed 
their  period  of  usefulness.  The  discarded  poles  have 
very  little  value  as  scrap,  being  marred  both  in  use 
and  by  the  process  of  removal,  and  are  usually  reck- 
oned off  the  books.  This  situation  is  not  an  unusual 
one,  although  of  course,  it  is  always  dependent  upon 
special  conditions.  The  very  possibility  of  these 
special  conditions  arising,  however,  is  a  factor  which 
must  be  reckoned  with  as  an  element  peculiar  to 
the  West. 


In  spite  of  the  popular  favor  in  which  water 
power  is  held,  the  company  which  derives  its  power 
"Fixed  Charges"  "^^^"^  ^^^^  source  labors  under 
in  Water  ^^^  special  difficulty  in  its  rela- 

Power  Rates  **°"^  *°  *^^  public  which  is  not 

shared  by  the  concern  utilizing 
steam  plants.  This  is  due  to  the  misconception  of 
the  element  of  "fixed  charges,"  or  the  return  on 
investment  and  other  elements  which  go  to  make  up 
overhead  and  which  are  properly  reckoned  in  as 
part  of  the  cost  of  production.  The  steam  utility's 
costs  of  manufacture  respond  quickly  to  market  con- 
ditions; both  fuel  and  labor  go  up  in  price  with  a 
general  increase,  and  it  is  a  simple  matter  to  con- 
vince the  public  that  higher  rates  are  a  necessity. 
The  labor  element  is  a  much  smaller  item  in  the 
hydroelectric  system,  on  the  other  hand,  and  with  no 
change  apparent  in  the  cost  of  operating  the  machin- 
ery, it  becomes  a  more  difficult  affair  to  satisfy  the 
consumer  that  a  rate  increase  is  necessary. 

There  is  undoubtedly  need  for  an  educative  cam- 
paign to  disabuse  the  public  of  the  impression  that 
the  cost  of  electricity  generated  by  water  power  must 
be  very  low  because  the  water  costs  little  or  nothing. 
Companies  who  now  have  construction  work  going 
on  are  in  a  position  of  peculiar  advantage  to  carry 


SUCCESSFUL  HANDLING  OF  THE  TEREDO-LI MNORIA  PROBLEM 

The  inroads  of  the  teredo  limnoria  wherever  piles  or 
other  wood  structures  are  reached  by  salt  water  have 
become  a  serious  problem  to  many  western  power  com- 
panies where  power  lines  or  electric  railways  come  in 
contact  with  coast  or  bay  waters.  The  Puget  Sound 
Power  and  Light  Company,  who  have  had  much  trouble 
with  these  pests  m  connection  with  a  trestle  of  some 
len^h  used  by  their  intei-urban  lines  near  Bellingham. 
Wash.,  have  recently  had  great  success  in  reinforcing 
the  damaged  piles  and  preventing  further  inroads  through 
the  use  of  the  cement  gun.  The  appearance  of  the  piles 
before  and  after  treatment  is  here  clearly  shown,  as  well 
as   the  simple  method   of  applying  the  cement. 
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WESTWARD  THE  COURSE  OF  EMPIRE 

Since  the  first  census  was  taken  in  1790,  each  ten-year  period  has  shown  the  center  of  population  for  the  United  States  moving  steadily  west- 
ward, as  here  indicated  by  the  successive  dates.  The  official  center  for  1920  has  not  yet  been  announced,  but  an  informal  calculation  shows  that 
this  point,  now  lies  almost  directly  south  of  Chicago.  The  states  west  of  the  Rocky  Mountains  show  an  average  increase  of  39.1%  over  their 
population  figures  for  1910,  while  the  nation  as  a  whole  in  1920  was  only  14.9%  larger  than  it  was  at  that  period.  In  other  words,  the  West 
is  not  only  the  great  producer  of  raw  materials,  but  is  becoming  more  and  more  a  power  in  the  nation's  markets,  a  fact  which  has  played  an 
important    part    in   the   steady    industrial    development    which    has    kept    pace    with    population    increase. 


out  such  educative  work.  The  sight  of  the  tremen- 
dous engineering  activity  necessary  to  build  a  dam 
or  construct  a  power  house  is  a  very  impressive 
lesson  in  the  initial  expenditure  upon  which  an 
interest  return  must  later  be  earned.  The  completed 
structure  grips  the  imagination  in  no  such  way — but 
in  the  absence  of  active  construction  work,  it  would 
be  of  value  to  encourage  the  familiarity  of  the  public 
with  the  extent  of  the  company's  properties  and 
structures,  which  will  not  only  help  in  the  sale  of 
bonds  but  will  lay  a  foundation  of  respect  for  the 
extent  of  the  investment  involved  and  will  spread  a 
more  general  realization  of  the  costs  back  of  rate 
charges.  This  element  is  an  intangible  one,  but 
should  not  be  overlooked  in  planning  advertising  and 
otherwise  discussing  matters  relative  to  public  re- 
lations. 


During  the  war  soldiers  returning  to  the  front 
from  the  hospitals  would  show  their  spirit  when  one 

of  them  would  call  out,  "Are  we 
Are  We  downhearted?"    and    from    each 

Downhearted?  and  every  one  would  come  a  roar 

of  "No !"  and  a  long  cheer.  Shov- 
ing up  toward  the  fields  of  horror  from  the  peace  and 
quiet  of  a  hospital  ward,  knowing  only  too  well  the 
suffering  and  privations  in  store  for  them,  these  men 
still  had  the  unshaken  faith  in  themselves  and  their 


cause  which    enabled    them    to  keep  up  a  cheerful 
spirit. 

The  business  world  in  general  is  going  back  to 
battle  after  three  years  of  order  filling ;  is  going  back 
to  face  keen  competition  and  a  general  cutting  of 
prices  to  maintain  business.  The  central  stations 
have  had  a  hard  time  these  past  three  years  petition- 
ing regulatory  bodies  and  fighting  the  natural  reluct- 
ance of  the  public  in  their  efforts  to  get  rate  in- 
creases which  would  enable  them  to  meet  rising  costs 
of  labor  and  material,  and  to  pay  their  security 
owners  a  fair  rate  of  interest  on  money  borrowed. 
While  other  commodities  rose  from  fifty  per  cent  to 
as  high  as  four  hundred  per  cent  the  rates  of  power 
companies  rose  an  average  of  fifteen  per  cent.  Now 
in  a  period  of  retrenchment  there  are  some  who  are 
clamoring  for  a  reduction  in  power  rates  first,  prob- 
ably reading  only  one  part  of  their  Bible,  "  *  *  *  the 
last  shall  be  first."  Among  this  group  there  is  a 
tendency  to  call  the  commissions  which  in  the  past 
have  protected  them,  the  hirelings  of  the  power  com- 
panies. If  all  commodities  reach  their  pre-war  level 
the  worst  that  faces  the  industry  is  a  drop  of  fifteen 
pel'  cent  as  against  the  enormous  fall  of  some  others. 

"Are  we  downheai-ted?"  We  have  the  same 
faith  in  the  industry  and  in  the  cause  of  the  right, 
and  we  can  afford  to  shout  "No!"  and  give  a  long- 
cheer. 
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Higher  Pressures 
in  Steam  Electric 
Generation 


The  modern  tendency  in  the  operation  of  central 
steam  stations  is  toward  higher  steam  pressure  and 
higher  superheat,  as  brought  out 
by  C.  H.  Delany  and  W.  F.  Du- 
rand  in  Electrical  World  May  15, 
1920.  Here  it  was  shown  that, 
with  steam  at  200  lb.  pressure  and  200  deg.  super- 
heat compared  with  steam  at  300  lb.  pressure  and 
166  deg.  superheat,  a  very  interesting  situation 
develops,  especially  since  both  of  these  pressure  and 
superheat  conditions  give  the  same  actual  tempera- 
ture of  the  superheated  steam  as  588  deg.  F.  In  such 
a  case  it  may  be  observed  that  while  the  quantity 
of  heat  present  in  the  initial  steam  in  the  two  cases 
is  practically  the  same,  the  heat  utilized  in  the  case 
of  steam  energy  at  300  lb.  pressure  is  about  4% 
more  than  in  the  case  of  200  lb.  pressure  steam. 
In  actual  practice  these  figures  would  be  slightly 
modified  by  difference  in  efficiency  of  the  prime 
mover  under  the  two  different  conditions.  However, 
with  turbines  properly  designed  for  the  conditions 
under  which  they  are  to  operate,  this  difference 
would  be  small  and  may  be  neglected  in  any  practical 
discussion  of  the  subject. 

Already  this  trend  toward  higher  pressure  de- 
velopment is  to  be  seen  on  the  Pacific  Coast,  as 
brought  out  in  the  article  above  referred  to.  Within 
the  last  two  or  three  years  power  plants  have  been 
built  in  this  section  of  the  country  for  boiler  pres- 
sui-es  of  250  lb.,  while  in  the  Eastern  states  plants 
are  already  in  operation  at  300  lb.  pressure  and  pres- 
sures even  as  high  as  500  lb.  are  being  talked  of  as 
possibilities.  The  maximum  limit  to  pressures  and 
superheat  is  determined  at  the  present  time  by  the 
temperatures  that  the  materials  of  construction  will 
stand.  With  present  steels  700  deg.  F.  is  about  the 
limit.  This  limit  would  be  reached  at  500  lb.  pres- 
sure and  230  deg.  of  superheat.  The  pressure  is  also 
limited  commercially  by  the  extra  cost  involved,  as 
it  is  possible  that  in  some  circumstances  the  fixed 
charges  on  the  extra  investment  required  for  the 
high  pressure  apparatus  may  neutralize  the  saving 

However,  the  trend  toward  higher  pressures 
and  higher  superheat  is  the  inevitable  urge  of  eco- 
nomic development  and  to  this  careful  investigation, 
both  in  design  and  operation  looking  toward  higher 
pressures  and  higher  superheat,  engineers  and  execu- 
tives may  well  give  ever-increasing  attention. 


Cooperating 
with  the 
Manufacturer 


The  electric  manufacturers  of  the  country  look 
to  the  power  men  to  keep  them  in  touch  with  the 
needs  of  the  industry.  Where 
apparatus  has  proved  inadequate, 
and  what  new  instruments  or  ma- 
terials are  required — these  com- 
plaints or  appeals,  brought  out  during  the  papers 
and  discussions  of  every  electrical  convention,  in 
large  measure  direct  the  channels  of  research  for  the 
coming  year.  The  manufacturers  themselves,  of 
course,  are  always  on  the  lookout  for  improvements 
in  their  equipment  and  many  of  the  important  ad- 
vances in  modern  practice  are  to  be  credited  to  their 
initiative.  The  engineer  in  the  field  and  the  manager 
who  is  planning  for  extensions  and  economies,  how- 
ever, are  the  ones  most  closely  in  touch  with  needs 
and  most  capable  of  foreseeing  new  possibilities.  An 
example  of  the  practical  results  to  be  obtained 
through  such  cooperation  is  to  be  seen  in  the  devel- 
opment of  the  oil  field  motor  which  was  worked  out 
simultaneously  by  two  national  manufacturers  to 
meet  a  California  situation  whose  needs  were  first 
pointed  out  by  a  power  company  manager  on  the 
lookout  for  a  new  market  for  his  output. 

Among  the  needs  of  the  moment  which  have 
been  recently  voiced  by  the  power  industry  are  the 
development  of  an  oil  switch  adapted  to  the  larger 
capacities  of  modern  central  stations,  and  a  stand- 
ardized method  of  figuring  the  rupturing  capacity  of 
such  switches,  together  with  the  development  of 
outdoor  metering  equipment  suitable  for  use  by  saw 
mills,  irrigating  plants  and  in  similar  exposed  situa- 
tions common  in  western  experience.  It  is  significant 
that  the  manufacturers  are  already  at  work  in  the 
solution  of  these  problems. 

Would  not  a  similar  coordination  of  effort  bring 
about  equally  satisfactory  results  in  fields  other  than 
those  of  strictly  electrical  interest?  Complete  rec- 
ords are  not  so  often  kept  on  the  hydi-aulic  side  of 
the  generator  and  in  consequence  the  engineer  is  not 
in  a  position  so  definitely  to  analyze  his  needs  in  his 
field.  More  care  in  keeping  such  data  would  perhaps 
be  productive  of  effective  research  work  on  the  part 
of  the  manufacturer  v/hich  would  solve  some  of  the 
problems  now  embarrassing  work  in  this  field.  Men 
of  the  power  industry  should  not  overlook  their 
responsibility  in  pointing  out  the  way  in  which  prog- 
ress can  most  advantageously  advance. 


liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinniinni! 


iiniiiiiiin iiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiniinin niiniiiiiini »■ 


;„, mill iiiiiiiiH nil iiiMiiiiiiiiiiiiii iiiiMi iiimii iniiiiin >»«»« n""""™" i"' "'" | 


The  Past  Year 


In  the  pages  of  this  issue  of  the  Journal  ot  Electricity  an  attempt  , 

has  bten  made  to  sum  up  those  events  of  the  past  year  which  have  , 

Jtood  outTn  the  electrical  industry  in  the  West.     These  two  inches  | 

of  sDace  Vr  have  reserved  to  talk  about  ourselves  and  the  work  we  , 

.     .         ■  f  iq9nwp  hive  tried  to  record  the  achievements  of  the  year,  to  point  j 

have  done.     In  the  twenty-four  issues  of  1920  ^«  iJ^'y^/^Xtj  J  ^f  engineering  and  allied  problems,  and  to  i 

the  way  toward  better  business  methods,  to  suggest  the  ^"^"''^  ^^^^^^s  thif  vear  is  drawing  to  a  close  | 

work  to^vard  the   common   end  Avhich   is   ^\Z!^r!  in  the  hiding  uv  of  the  industry  in  the   past  twelve  | 
we  cannot  help  but  fee,!  that  we  have  done  our  part  m  the  buiwmgp                               .,^^  ^^^^  ^^^^  ^^^^^ 

months,  that  we  have  made  new  friends  =»nd  kept  our  old  ones,  and  Avn  ^/^^g^t  to  have  done"  our  | 

things  which  we  ought  not   to  have  done    and  /^f  ^^^f'T^r  ,ve  hope  to  profit  by  the  experience  of  the  past  | 

spirit  has  always  been  to  do  our  best,     ^unng  the  next  year  >e       p      ^^^      „gress  made  within  the  industry  | 

and  to  be  of  even  greater  service  to  our  '^tl'    „f  LcrLsS  productL  and  a  labor  saving  element  in   all  | 

but  also  the  progress  of  electricity  as  a  means  ot  increasing,   pro  ^ 

industry,  on  the  farm  and  in  the  home.  | 
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The  Power  Situation  in  California— 1920 


BY   H.    G.    BUTLER 


(The  rapidly  growing  load,  especially  agricultural  and  industrial,  in  California  makes  the 
power  supply  one  of  the  most  important  concerns  in  the  state.  The  following  survey  of  the 
1920  power  situation,  With  an  outline  of  the  projected  new  sources  of  supply,  is  by  the  Power 
Administrator  of  the  California  State  Railroad  Commission. — The  Editor.) 


With  the  present  installation  of  hydroelectric 
plants  belonging  to  the  interconnected  companies, 
forming  a  continuous  chain  from  a  point  fifty  miles 
north  of  the  California-Oregon  line  to  Mexico  and 
serving  the  industrial  and  agricultural  centers  in  the 
Sacramento  and  the  San  Joaquin  valleys.  Southern 
California,  and  the  coast,  the  difference  in  output 
between  a  normal  year  and  a  dry  year  amounts  to 
about  350,000,000  kw-hr.,  approximately  54,000  hp. 
continuously,  15  per  cent  of  the  total  output  of  these 
plants  during  1919. 

To  generate  this  energy  by  steam  would  take 
1,700,000  barrels  of  oil  costing  upwards  of  $3,000,- 
000.  This,  in  itself,  would  make  a  dry  year  rather  a 
serious  matter  to  the  power  companies  and  their 
consumers;  but  it  is  much  more  serious  when  load 
conditions  and  the  lack  of  new  developments  require 
the  operation  of  the  steam  plants  practically  to  full 
capacity  for  six  months  even  in  a  normal  year,  and 
as  a  consequence  the  difference  between  the  energy 
output  during  normal  and  dry  years  for  those  months 
I'oughly  measures  the  extent  to  which  consumers  will 
be  deprived  of  power  to  pump  water  for  irrigation, 
to  run  street  cars,  and  to  carry  on  the  thousand  and 
one  activities  dependent  on  electricity. 

Deficient  Precipitation 

These  conditions  obtained  in  the  late  winter  and 
early  spring  of  1920.  By  the  middle  of  February 
the  snow  at  the  high  elevations  was  so  scanty  it 
appeared  inevitable  that  every  company  in  the  state 
dependent  on  hydi'oelectric  power  would  be  unable 
to  carry  its  own  load  during  the  summer.  The  San 
Joaquin  Light  &  Power  CoiTporation  was  even  then 


refusing  new  business,  was  shifting  load  from  day  to 
night  to  increase  the  load  factor  on  its  steam  plants, 
and  was  taking  off  load  when  it  could  be  done  without 
serious  injury  to  the  consumer. 

As  the  spring  advanced,  the  outlook  for  the 
season  became  brighter.  In  the  water  sheds  of  the 
southern  group  (the  San  Joaquin  Light  &  Power 
Corporation  and  the  companies  south)  late  storms 
brought  the  precipitation  to  a  point  approaching 
normal,  and  three  additional  generating  plants  under 
construction  were  so  far  advanced  that  their  com- 
pletion during  the  summer  could  be  depended  upon. 
In  the  north  (Sierra  and  San  Francisco  Power  Com- 
pany and  companies  north  to  the  California-Oregon 
line)  May  arrived  with  the  precipitation  farther  be- 
low normal  than  at  any  time  since  the  Weather  Bu- 
reau records  have  been  kept,  but  still  much  better 
than  could  have  been  anticipated  three  months 
before. 

To  meet  the  situation  in  the  south,  load  was 
shifted  from  day  to  night  during  the  months  of 
April,  May,  and  June,  and  new  business  was  taken 
on  only  when  it  was  strictly  essential.  Early  in 
July  the  San  Joaquin  Light  &  Power  Corporation 
completed  a  17,000-hp.  steam  plant  at  Bakersfield, 
the  city  of  Los  Angeles  brought  in  23,000  hp.  in  a 
new  hydi'oelectric  plant,  and  the  40,000-hp.  Kerck- 
hoff  plant  of  the  San  Joaquin  Light  &  Power  Cor- 
poration was  nearly  ready  to  be  put  in  service.  This 
new  power  more  than  made  up  the  shortage,  and  on 
July  14  all  the  restrictions  which  had  been  imposed 
on  the  southern  companies  were  entirely  removed. 
It  was  still  necessary  for  them  to  follow  a  priority 


ELECTRIC  PLANTS   UNDER   CONSTRUCTION  IN  CALIFORNIA 


Company 

Capacity 
in  Kw. 

Name    and   Location 

Expected  Date 

of 

Completion 

Type 

Great  Western  Power  Company 

40,000 

Caribou :     Feather   River 
(2  units) 

April, 

1921 

Hydro 

Pacifle   Gas   &   Electric   Company 

12,500 
6,100 
8,200 

44,300 
7,500 

Oakland 

Hat  Creek,  No.   1 

Hat  Creek.  No.  2 

Fall  River 

Spring-  Gap :  Stanislaus  River 

January, 

April, 

April, 

March, 

July, 

1921 
1921 
1921 
1922 
1921 

Steam 
Hydro 

City   of   San    Francisco 

49,500 

Moccasin  Creek   (3  units) 

January, 

1923 

" 

Southern  California  Edison  Co. 

16  500 
30,000 
22,500 

Big  Creek  No.  2:   3d  unit 
Kern  River  No.  3 
Big   Creek   No.    8 

December, 
February, 
August, 

1920 

1921    (1st  unit)    " 

1921 

San  Joaquin  Liglit  &  Power  Corp. 

12,500 
8,250 

Midway 
Kern  River 

April, 
July, 

1921 
1921 

Steam    (gas   fuel) 
Hydro 

Southern  Sierras  Power  Co. 

2,500 
10,000 

Owens   Auxiliary 
Levining    Creek 

February, 
October, 

1921 
1922 

" 

Los  Angeles   Gas   &  Electric  Corp 

.    10,000 

Los  Angeles    (limited  to   7500 
kw.    account   of  boilers) 

January, 

1921 

Steam 

City   of   Los   Angeles 

7,000 
2,500 

San   Fernando 
Franklin  Canyon 

January, 
January, 

1921 
1921 

Hydro 

Total 

289.850 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiii^^ 
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list  in  connecting  new  consumers,  and  for  several 
months  longer  those  who  had  their  own  steam  or 
gasoline  plants  were  refused  electric  service. 

Demands  of  the  Rice  Industry  in  the  North 

In  the  north  the  first  move  to  meet  the  shortage 
was  made  as  early  as  March.  The  high  price  of  rice 
for  the  past  three  years  had  encouraged  farmers  in 
the  Sacramento  Valley  greatly  to  increase  their 
acreage  for  this  year,  and  early  estimates  indicated 
that  it  would  be  doubled.  A  large  portion  of  the  rice 
crop  is  raised  by  water  secured  by  electric  pumping 
f  1  om  the  Sacramento  river  and  from  wells.  The  load 
comes  on  in  May  and  lasts  generally  for  one  hundred 
days — just  the  time  when  the  stream  flows  are  lowest 
and  the  power  companies  are  least  able  to  handle  it. 

In  1919  the  rice  industry  in  the  Sacramento 
valley  consumed  nearly  37,000,000  kw-hr.,  and  the 
prospect  of  furnishing  twice  that  amount  of  energy 
for  1920,  in  the  face  of  existing  power  conditions, 
was  alarming.  Wai'nings  were  therefore  sent  out 
that  the  power  situation  would  probably  require  a 
reduction  in  the  use  of  power  as  against  1919,  and 
growers  were  urged  to  reduce  their  acreage  rather 
than  increase  it,  to  make  all  possible  arrangements 
to  conserve  water,  and  to  install  equipment  which 
would  make  them  independent  of  the  power  supply. 
These  warnings  were  continued  until  planting  time, 
during  the  last  few  weeks  in  conjunction  with  the 
Water  Conference  Committee  organized  to  see  that 
the  best  use  was  made  of  the  water  of  the  Sacra- 
mento river  which  was  threatened  with  depletion  by 
the  imusual  demand  of  the  rice  growers  at  a  time  of 
record-breaking  low  flow.  As  a  result  the  acreage 
planted,  although  greater  than  in  1919,  was  much 
less  than  originally  contemplated;  better  use  was 
made  of  the  water,  and  some  10,000  hp.  was  installed 
by  the  rice  growers  to  care  for  their  own  load.  Three 
installations  of  steam-electric  plants  totaling  4,000 
hp.  were  made.  The  rest  was  in  gasoline  and  Diesel 
engines. 

Restrictions  in  Northern  California 

In  May,  dui-ing  the  night  hours,  the  steam 
plants  were  not  being  worked  to  capacity,  and  there 
was  considerable  excess  power  in  the  hydroelectric 
plants.  In  order  to  utilize  this  excess,  letters  were 
sent  to  all  large  users  of  power  asking  them  to 
change  their  hours  of  operation  and  make  their  heav- 
iest demands  come  after  seven  p.m.  Through  the 
County  Farm  Advisors  the  same  word  was  sent  to 
farmers.  The  result  of  these  requests  for  shifting 
load  was  not  all  that  could  have  been  desired,  and 
later  in  the  month  power  users,  agricultural  and 
others,  were  required  to  make  this  change  in  their 
method  of  operation. 

The  weather  during  May  and  June  was  cold,  and 
as  a  result  the  evaporation  of  water  in  the  reservoirs 
and  ditches  was  less  than  normal  and  the  snow  at 
the  higher  elevation  did  not  melt  as  fast  as  usual. 
For  that  reason  at  the  end  of  June  the  streams  were 
carrying  more  water  than  had  been  estimated. 

Early  in  August  the  rate  at  which  the  water 
in  the  reservoirs  was  being  exhausted,  the  shrinkage 
in  the  flow  of  the  streams,  and  the  breakdown  of  two 


or  three  important  steam  units  which  had  been 
carrying  continuous  overloads  for  weeks,  made  it 
necessary  to  put  into  effect  far-reaching  restrictions 
on  the  use  of  electric  power.  Sign  and  display  light- 
ing was  eliminated  five  days  in  the  week,  street 
lighting  was  reduced  to  a  minimum  consistent  with 
public  safety,  street  railroads  and  all  other  indus- 
tries, except  agriculture,  were  put  on  power  rations 
approximating  80  per  cent  of  their  normal  supply. 
Agriculture,  under  the  advice  and  direction  of  five 
members  of  the  United  States  Department  of  Agri- 
culture and  the  Univerbity  of  California,  who  volun- 
teered their  services  during  the  crisis,  was  allotted 
power  in  amounts  varying  from  100  per  cent  of 
normal  to  zero,  depending  on  the  use  and  locality. 
New  business  except  lighting  was  almost  entirely 
refused. 

Conservation  of  Water  Supply 

Before  the  restrictions  were  imposed  steps  were 
taken  to  conserve  the  supply  of  storage  water  in 
power  reservoirs,  and  to  augment  the  sources  of 
supply. 

During  several  weeks  in  the  summer  the 
di-aught  from  power  reservoirs  is  governed  by  irri- 
gation and  not  by  power  requirements.  The  result 
is  that  the  load  factors  on  the  steam  plants  are 
lowered  and  their  possible  consequent  output  reduced 
— practically  amounting  in  times  of  shortage  to  a 
loss  of  energy.  This  year  engineers  were  stationed 
in  the  irrigated  sections  below  the  principal  reser- 
voirs to  see  to  it  that  no  water  was  released  for 
irrigation  purposes  unless  it  was  absolutely  needed. 
By  doing  this,  and  by  taking  advantage  of  the  diver- 
sities in  the  irrigation  requirements  between  differ- 
ent sections,  as  well  as  the  diversities  in  load  between 
companies,  it  was  possible  to  use  the  water  for  the 
dual  purpose  of  power  and  iri'igation  to  the  best 
advantage. 

To  increase  the  supply  of  water  several  water 
rights  were  purchased  or  rented  on  tributaries  of 
streams  developed  for  power.  Many  acres  of  land 
in  the  northern  counties  were  deprived  of  water  for 
irrigation  through  such  arrangements  in  order  to 
increase  the  power  output. 

Interconnection  and  Augmented  Power 

Every  effort  was  made  to  bring  to  the  consum- 
ers, through  the  power  companies,  power  from  other 
sources  which  are  not  ordinarily  used.  In  the  first 
place,  every  steam  generating  plant  owned  or  con- 
trolled by  the  power  companies  was  operated  regard- 
less of  the  cost  of  the  output.  An  interconnection 
between  the  San  Joaquin  Light  &  Power  Coi-poration 
and  the  Pacific  Gas  &  Electric  Company  was  com- 
pleted, through  which  some  2,000  hp.  was  delivered 
to  the  northern  portion  of  the  state.  Arrangements 
were  made  so  those  who  had  private  plants  would 


DO  YOU  REMEMBER 

that  in   1898    San    Francisco    ranked    third  among  the 

cities  of  the  world  in  the  use  of  electricity  per  popu- 
lation, based  upon  figures  of  central  station  output? 
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operate  them  and  reduce  their  demand  on  the  power 
companies  accordingly.  Any  excess  these  plants  had 
was  absorbed  by  the  companies.  The  municipal 
steam  plant  of  the  city  of  Alameda,  the  Diesel  engine 
plant  of  the  city  of  Palo  Alto,  steam  and  hydi-oelec- 
tric  plants  of  mining,  sugar,  lumber  and  oil  com- 
panies, electric  railroads,  ii'rigation  districts,  and 
other  industries,  all  contributed  their  surplus  power 
to  relieve  the  shortage. 

Past  Conditions  and  Future  Outlook 

If  the  weather  conditions  in  the  fall  of  1920 
had  been  similar  to  1919  the  power  shortage  would 
have  continued  from  August,  when  restrictions  were 
first  imposed,  until  well  into  the  new  year.  As  it 
was,  rains  early  in  October  replenished  the  streams 
and  lightened  the  load  so  that  the  restrictions  could 
be  gTadually  removed,  and  by  the  middle  of  the 
month  conditions  were  again  noiTnal. 

The  northern  portion  of  the  state  went  through 
a  power  shortage  in  1918,  narrowly  missed  one  in 
1919,  and  suffered  again  in  1920 ;  fortunately  not  as 


severely  as  conditions  in  March  indicated,  thanks  to 
favorable  weather  in  the  late  spring  and  early  fall, 
but  still  severe  enough  to  have  a  hampering  effect 
upon  industry.  The  southern  portion  was  on  the 
verge  of  the  shortage  in  1918  and  1919  which  actu- 
ally materialized  in  1920.  The  power  situation  of 
the  state  is  therefore  one  which  cannot  be  looked 
upon  in  retrospect  with  any  degree  of  satisfaction. 
It  is  more  cheerful  to  look  ahead. 

There  are  under  construction  at  the  present  time 
seventeen  projects  which  will  increase  the  generat- 
ing capacity  of  the  state  390,000  hp.  Of  these  four- 
teen are  hydroelectric  with  a  capacity  of  340,000  hp. 
All  of  them  will  be  in  operation  by  1923,  and  prob- 
aibly  by  that  time  many  more  in  contemplation  will 
have  been  started  and  put  in  operation.  In  1921, 
unless  present  plans  go  far  awiy,  commencing  in 
January  one  plant  after  another  will  be  completed 
until  240,000  hp.  has  been  added  to  present  capacity ; 
a  fairly  satisfactory  guarantee  that  next  year  there 
will  be  an  abundance  of  power  for  all  consumers  both 
present  and  prospective. 


High  Voltage  Research  Equipment 

BY    HARRIS   J.    RYAN 

(In  the  field  of  electrical  research  great  advances  have  been  made  during  the  past  year  and 
much  valuable  work  accomplished.  Following  is  a  description  of  some  of  the  equipment  in  the 
high-voltage  laboratory  at  Stanford  University  where  Professor  Ryan  of  the  electrical  engi- 
neering department  has  been  carrying  on  extensive  and  productive  research  work.  This  work 
is  of  especial  interest  in  the  West  in  view  of  the  recent  record  advances  in  high  voltage  trans- 
mission.— ^The  Editor.) 


The  frontispiece  of  the  present  issue  of  the 
Journal  of  Electricity  is  a  reproduction  of  a  photo- 
graph of  a  high  voltage  oscillator  in  action.  The 
discharges  to  the  opposing  grounded  electrode  are 
111  inches  in  length.  The  length  can  be  authenti- 
cated by  using  a  scale  made  from  the  fully  extended 
72-inch  folding  "pocket  rule"  that  is  seen  in  the  pho- 
tograph hanging  from  the  discharging  electrode  of 
the  oscillator. 

In  establishing  a  high  voltage  laboratory  for 
university  needs  this  oscillator  was  developed  for 
the  purpose  of  authenticating  routes  of  discharge 
produced  by  impulsing  super-voltage  thi'ough  large 
air  columns  between  opposing  electrodes  in  the  clear 
or  about  intervening  insulators.  In  so  doing  the 
following  elements  were  adopted :  a  condenser  made 
of  thirty  common  window  glass  plates  with  electrodes 
of  light  weight  sheet  tin,  20  by  20  inches,  immersed 
in  transformer  oil ;  a  primary  discharge-interrupter 
gap  between  rotating  cast-iron  wheels  similar  to  the 
corresponding  gap  used  in  Creighton's  oscillator,  ex- 
cept that  an  air  blast  having  a  velocity-head  equiva- 
lent to  a  5-inch  water  column  has  been  added;  the 
oscillator,  proper. 

The  pi'imary  and  high  voltage  secondaiy  coils 
of  the  oscillator  are  formed  and  mutually  related  in 
their  mounting,  as  may  be  seen  in  the  photogi'aph. 
The  low  voltage  primary  contains  a  maximum  of  12 
turns.  They  are  bare,  air-insulated,  and  form  an 
inverted  frustrum  of  a  cone  to  accomplish  close 
coupling  with  the  low  potential  portion  of  the  sec- 


ondary without  overstressing  the  intervening  air. 
They  are  made  up  of  No.  0000  B  and  S  G,  7-strand 
hard  drawn  copper  cable. 

Big  steps  in  tuning  the  oscillator  are  taken  by 
cutting  in  or  out  single  turns  from  the  fixed  portion 
of  the  primary  that  contains  ten  of  the  twelve 
turns.  The  two  remaining  turns  are  given  a  flexible 
mounting  below  the  rest.  Exact  tuning  is  accom- 
plished by  moving  them  up  to  or  down  from  the  fixed 
turns.  When  the  oscillatoi-  is  operated  "unloaded" 
as  in  the  photograph,  seven  fixed  turns  and  a  certain 
position  of  the  floating  coils  will  produce  exact  reso- 
nance, i.  e.,  exact  equalization  of  the  frequencies  of 
the  primary  and  secondary  pendulums.  When  the 
oscillator  is  overloaded  by  connecting  the  high  volt- 
age terminal  of  the  secondary  to  20  feet  of  1-inch 
tubing  as  a  line  conductor  suspended  in  the  middle 
from  a  double  13-unit  suspension  insulator  string 
and  ended  with  a  corona-preventing,  3-foot  sphere 
in  tuning  it  is  necessary  to  add  some  inductance  at 
any  convenient  point  in  the  primary  circuit.  A  few 
turns  of  conductor  20  inches  in  diameter  suffice  for 
the  purpose.  The  exact  number  is  determined  by 
trial  in  each  case. 

An  essential  feature  of  the  oscillator  is  the 
sphere,  4  feet  in  diameter,  that  serves  as  the  main 
tenninal  and  high  voltage  secondary  condenser.  It  is 
dimensioned  and  formed  strategically  to  prevent 
waste  of  energy  by  corona  fonnation.  The  energj' 
released  from  the  primary  condenser  must  be  con- 
served to  apply  in  the.  production  of  the  desired  dis- 


December  15,  1920] 


JOURNAL    OF    ELECTRICITY 


561 


charges;  likewise  to  prevent  the  air  that  surrounds 
the  secondary  coil  from  over-stress  under  all  operat- 
ing conditions.  The  single  layer  secondary  coil  is 
mounted  on  a  redwood  cylinder,  10  inches  in  diameter 
and  48  inches  long.  The  coil  proper  has  a  net  length 
of  46  inches  and  contains  1250  turns  of  No.  24  B  and 
S  G  double  cotton  covered  magnet  wire.  The  con- 
denser terminal  construction  is  further  revealed  by 
the  photogi-aph.  The  gTeatest  depth  of  air  column 
insulation  between  the  high  and  low  voltage  ter- 
minals is  39  inches.  This  suffices  because  of  the 
structural  strategy  employed  to  withstand  satisfac- 
torily the  voltage  required  to  develop  111-inch  dis- 
charges through  the  air  between  the  discharging 
and  opposed  gi'ounding  electrodes.  The  form  of  the 
electiic  field  from  the  sphere  and  secondary  coil  to 
the  ground  is  such  throughout  that  ions  have  to 
travel  virtually  at  right  angles  to  the  field  to  reach 
any  vital  portion  of  the  oscillator.  That  they  cannot 
do.  They  ai'e  formed  by  overstress  of  the  air  at  the 
discharging  electrode  and  with  turbulence  are  driven 
violently  outward  in  the  direction  of  the  field. 

From  the  dimensions  given  the  capacitance  of 
the  primary  conductor  can  be  computed.  It  is 
charged  generally  at  15,000  volts,  60  cycles,  through 
some  inductance-resistance  protectors  for  the  source 
transformei-.  One  can  also  compute  approximately 
the  inductance  of  the  secondary  and  its  oscillating 
frequency.  Fi'om  these  values  after  making  a  fair 
allowance  for  losses  occurring  in  the  primary  gap- 
discharger  the  enei'gy  delivered  to  the  secondary  is 
revealed  and  the  value  of  the  secondary  current  can 
be  calculated.  The  voltage  generated  when  flashes 
are  not  permitted  to  reduce  the  energy  present  in 
the  secondary  pendulum  is  then  given  by  the  re- 
lation : 

e  =  2^f  Li 

As  the  flashes  are  allowed  to  develop,  the  oscil- 
lating energy  in  the  secondary  is  diminished  with  a 
corresponding  diminution  of  voltage  developed.  After 
making  reasonable  allowances  for  the  losses  specified 
above,  the  residual  energy  thrown  'into  the  secon- 
dary pendulum  is  thus  estimated  to  develop  about 
2,500,000  volts,  effective,  when  no  flashes  are  formed. 
Flashes  are  always  allowed  to  develop,  for  the  insu- 
lating au-  columns,  at  their  best,  can  not  withstand 
the  stress  produced  by  such  high  voltage  "to 
ground."  The  voltage  is,  therefore,  always  limited 
by  the  amount  of  energy  expended  in  the  flashes  or 
discharges  that  are  formed.  The  action  automat- 
ically limits  the  length  of  flashovers  that  can  be 
produced.  Such  length  in  the  present  oscillator 
varies  between  the  limits  of  8  to  10  feet.  At  10 
feet,  assuming  an  impulse  ratio  of  1.5  over  corres- 
ponding sustained  60  cycle  action  and  10,000  volts 
per  inch  for  the  latter,  the  voltage  required  to  pro- 
duce a  111-inch  flash-over  is  estimated  to  be  1,660,000 
volts,  effective,  which  is  about  what  one  would  ex- 
pect from  the  values  and  relations  given  above.  It  is 
a  reasonable  assumption,  therefore,  that  the  value 
of  the  voltage  which  produced  the  discharges  and 
which  appear  in  the  photogi'aph  was  not  far  from 
1,500,000  volts,  effective,  to  ground. 


RECENT  DEVELOPMENT   IN   MACHINES   FOR 
ELECTRIC  ARC  WELDING 

In  the  Journal  of  Electricity  of  March  1,  1919, 
there  was  an  article  describing  the  types  of  machines 
then  in  existence  for  use  in  producing  the  arc  in  arc 
welding  operations.  Since  that  time,  the  whole 
country  has  seemed  to  take  a  gi'eater  interest  in  arc 
welding,  and  most  of  the  manufacturers  have  made 
improvements  in  their  standard  machines.  Some 
have  found  it  possible  to  adopt  a  more  compact  form, 
and  yet  maintain  the  efficiency  of  the  set,  while  oth- 
ers have  brought  forward  new  types  of  machines. 

While  all  agree  that  the  operator  is  the  most 
essential  factor  in  arc  welding,  and  must  bear  the 
greatest  responsibility  for  its  success  or  failure,  yet 
it  is  also  as  universally  agreed  that  the  stability  and 
the  quality  of  the  arc  must  be  maintained. 

There  still  exists  differences  of  opinion  as  to  the 
best  method  of  producing  the  arc,  but  from  the  ma- 
chines put  on  the  market  since  the  article  in  the 
Journal  of  March,  1919,  was  written,  would  seem  to 
indicate  that  the  variable  voltage  type  of  machine  is 
gaining  in  prominence.    When  the  said  article  was 


A   self-contained  one-man   arc  welding  outfit  which  marked   a   distinct 
advance  over  earlier  types 

written  it  mentioned  one  known  type  of  variable 
voltage  set,  at  that  time  actually  on  the  market,  and 
two  types  which  were  being  developed.  Today  there 
are  four  manufacturers  manufacturing  this  type  of 
machine ;  the  first  and  the  longest  in  the  field  is  the 
Lincoln  Electric  Company  of  Cleveland,  Ohio,  with 
several  vai-ieties  of  machines  to  meet  varying  condi- 
tions; the  second  in  the  field  is  the  U.  S.  Light  and 
Heat  Corporation  of  Niagara  Falls,  N.  Y.,  who  also 
make  a  line  of  similar  machines;  the  General  Electric 
Company  and  the  Westinghouse  Electric  &  Manufac- 
turing Company  have  also  a  line  of  this  type  of  ma- 
chine included  in  their  standard  equipment. 


IIIIIIIIIIIIIIUIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW 
DO  YOU  REMEMBER 

—the  incorporation  of  the  first  central  station  in  San 
Francisco  by  G.  H.  Roe  on  June  30.  1879?  The  first 
plant  was  a  wooden  building  which  burned  down  later 
and  machinery   was  stopped  at   midnight. 

,,,11111111 ,1 nil iillll nil Illlllllllllll Illlllllllllil null Ill illlllllllllll Ullll IlilUU Illll'lll"!"""! '""'" 


562 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  12 


iiiiiiiiiiiiiiiiiHiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiM 

I  Early  Records  in  Western  Power  Development  | 


The  old  San  Antonio  plant  of  the  San  Antonio  Light  & 
Power  Company,  at  Pomona,  territory  now  served  by 
the  Southern  California  Edison  Company.  This  plant, 
built  in  1891,  was  the  source  of  power  for  the  first  long 
distance  transmission  line  in  the  world — 28  miles  at 
10,000  volts. 


Plant  No.  1  of  the  San  Joaquin  Light  &  Power  Cor- 
poration. 1450-kw.  capacity,  was  placed  in  operation  in 
1896  with  a  static  head  of  1410  ft.,  the  highest  head 
then  in  America.  ..The  thirty-five  mile  transmission  line, 
carrying  power  at  11,000  volts  into  Fresno,  was  the 
longest  then  in  existence. 


Viewing  the  lower  Spokane  Falls,  Washington,  in  1884  previous  to  the  power  development.  The  old  Spokane 
Falls  plant,  completed  two  years  later  by  the  Washington  Water  Power  Company,  was  built  on  this  site  which 
is  now  in  the  center  of  the  city  of  Spokane.     The  first  hydroelectric  plant  of  any  size  built  to  supply  a  city. 
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Rome  power  house,  on  the  South  Yuba  river,  built  in 
1895  by  the  Nevada  County  Electric  Power  Company, 
later  absorbed  by  the  Pacific  Gas  &  Electric  Company. 
The  plant  had  two  240-kw.  units  operating  under  a 
190-ft.  head,  and  delivering  550  hp.  to  Nevada  City  over 
a  5000-volt  line. 


An  early  hydroelectric  plant  at  Oregon  City,  on  the 
system  of  the  Portland  Railway,  Light  &  Power  Com- 
pany. The  plant  was  tied  in  with  another  and  used  a 
system  of  bells  for  starting  the  generators  simultan- 
eously. It  is  still  in  existence,  generating  at  30  cycles 
as  formerly,  but  converting  to  sixty. 


December  15,  1920] 


JOURNAL    Of'    EL  ECtRiClTV 


563 


I"" "'"" ■""' -" """"" ' ' " ««" Nl,,„, I,™ , Nil 1 ,„,„ ,„ , „„„„ „ ,„„„„ 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiii!^ 


Plans  for  the  Electrical  Future 


The  site  of  the  proposed  dam  to  be  constructed  across  the  Colorado  River  as  a  part  of  the  hydroelectric  develop- 
ment of  the  Southwestern  Industrial  Company.  The  dam  will  be  120  ft.  high,  backing  the  ^vater  up  for  fifty-six 
miles,  and  storing  1,500,000  acre-feet  of  water.  The  ultimate  installation  will  be  10  units  of  12,500-kva.  each, 
generating  140,000  hp. 
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Pouring  the  foundation  for  the  draft  tube  at  Hat  Creek 
Power  House  No.  1,  on  the  Pacific  Gas  &  Electric  Com- 
pany's Pit  River  project.  The  ultimate  development 
will  be  about  400,000  hp.,  po'wer  being  transmitted  220 
miles  at  220,000  volts. 


View  of  the  recently  constructed  60,000-volt  switch  rack 
of  the  Vestal  Substation,  iSouthern  California  Edison 
Company,  near  Porterville,  California.  The  picture 
shows  also  the  5,000-kva.  transformer  for  the  60-cycle 
end  of  the  frequency  changer. 
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General  view  of  Camp  No.  13  on  the  Kings  River 
project  of  the  San  Joaquin  Light  &  Power  Corporation, 
looking  down  the  North  Fork.  This  project  Will  have 
an  ultimate  output  of  between  270,000  and  300,000  hp. 
and  will  cost  about  $55,000,000. 


On  the  right  is  sho'wn  the  double  circuit,  110,000-volt 
Las  Plumas  line  of  the  Great  Western  Power  Company, 
and  on  the  left  a  valley  type  tower  on  the  single  circuit, 
165,000-volt  Caribou  line  which  is  to  break  the  present 
world's  record,  transmitting  power  at  165,000  volts. 
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Fuels  of  the  Pacific  Coast 

BY  C.  H.  DELANY 

(The  benefits  of  the  power  shortage  might  be  hard  to  point  out  to  the  engineer  in  charge  of 
hydroelectric  operation  but  to  the  engineer  in  charge  of  steam  generating  plants  the  power 
sihortage  meant  operation  under  extremely  difiicult  conditions  which  gave  him  an  opportunity 
to  study  overload  conditions  for  a  prolonged  period.  The  increased  cost  of  fuel  oil  made  im- 
perative the  search  for  greater  economies  in  the  use  of  this  fuel  and  for  new  fuels.  The  out- 
standing features  of  the  fuel  situation  on  the  Pacific  Coast  for  the  past  year  are  outlined  in 
the  following  article  by  the  assistant  engineer  of  operations  of  the  Pacific  Gas  and  Electric 
Company. — The   Editor.) 


The  outstanding  feature  of  the  fuel  situation  on 
the  Pacific  Coast,  during  the  year  1920,  has  been  the 
growing  scarcity  and  increasing  price  of  fuel  oil. 
The  problem  would  be  a  simple  matter  were  coal  as 
plentiful  on  the  Pacific  Coast  as  it  is  in  the  eastern 
and  middle  western  states.  In  California,  unfortu- 
nately, coal  is  much  more  scarce  than  oil.  Except 
for  three  oi'  four  mines  containing  a  poor  quality 
of  lignite,  none  of  which  are  now  in  commercial 
operation,  there  is  no  domestic  coal  available.  All 
coal  used  in  the  state 
must  therefore  be  trans- 
ported from  a  distance, 
with  the  result  that  the 
cost  of  coal  delivered  at 
the  plant  is  excessive. 

With  the  scarcity  of 
these  two  fuels  staring 
us  in  the  face,  it  is  not 
surprising  that  the  engi- 
neers of  the  Pacific  Coast 
ai-e  turning  their  atten- 
tion more  and  more  to 
the  unending  supply  of 
"white  coal"  that  is  al- 
ways available  in  the 
mountains.  Thus  we 
find  greater  activity  than 
ever  before  in  hydroelec- 
tric developments.  The 
powei'  companies  contem- 
plate generating  larger 
and  larger  proportions  of 
their  output  by  water 
power,  and  manufactur- 
ing plants  are  turning  more  and  more  to  power  com- 
panies for  the  necessary  energy  to  keep  their  wheels 
turning.  There  are  many  factories,  however,  which 
require  steam  or  heat  in  some  form  in  their  processes 
and  they  must  burn  fuel  to  produce  it,  so  that  even 
if  the  hydi'oelectric  developments  succeed  in  catching 
up  with  the  demand  for  power,  there  will  always  be 
an  independent  demand  for  fuel. 

Greater  Efficiency  in  Oil  Burning  Demanded 

The  scarcity  of  oil,  besides  arousing  interest  in 
other  kinds  of  fuel,  has  stimulated  in  a  marked  de- 
gree the  demand  for  more  efficient  methods  of 
burning  oil.  Interest  in  efficient  operation  was  given 
added  zest  by  the  recent  power  shortage,  when  the 
quantity  of  oil  burned  for  electric  generation  was 
greater  than  ever  before.  This  led  to  the  forcing 
of  boiler  plants  to  a  maximum,  and  the  necessity  of 
securing  good  efficiency  even  at  high  overloads,  was 
marked. 


"A  frifind  in  need  is  a  friend  indeed"  might  aptly  be  applied  to  the  steam 
standby  plants  which  must  be  ready  at  all  times  to  pick  up  the  load 
dropped  by  the  hydro  plants  in  time  of  trouble.  The  extent  to  which  these 
plants  have  been  forced  during  the  past  three  years,  due  to  the  shortage 
of  water  and  the  inci-eased  demand  for  power,  is  unprecedented.  The 
illustration  shows  two  of  the  big  turbines  in  the  Long  Beach  plant  of  the 
Southern  California  Edison  Company. 


Perhaps  the  gi'eatest  development  in  oil  burning 
during  the  year  1920  has  been  the  introduction  into 
stationary  practice  of  the  method  of  atomizing  the 
oil  that  has  proved  so  successful  in  marine  practice, 
namely,  mechanical  atomization. 

It  has  been  found  that  in  a  furnace  of  a  given 
size,  a  greater  quantity  of  oil  can  be  burned  when 
mechanical  atomization  is  used,  than  when  the  atom- 
izing is  done  by  steam.  The  natural  result  of  this 
is  that,  for  a  boiler  with  a  given  furnace  volume, 

it  is  possible  with  me- 
chanical atomization  to 
burn  larger  quantities  of 
oil  in  the  furnace  proper ; 
or,  in  other  words,  com- 
plete combustion  may  be 
obtained,  even  at  high  ca- 
pacities, before  the  gases 
come  in  contact  with  the 
boiler  tubes.  With  steam 
atomization  this  is  also 
ti'ue  at  normal  rating, 
but  at  high  capacities 
complete  combustion  is 
not  obtained  before  the 
gases  are  chilled  by  con- 
tact with  the  boiler 
tubes;  so  that,  while  the 
efficiency  at  normal  I'at- 
ing  may  be  as  high  as  81 
or  82  per  cent,  it  grad- 
ually falls  off  as  the  ca- 
pacity increases,  drop- 
ping to  about  74  per  cent 
at  200  per  cent  rating. 
With  mechanical  atomization,  on  the  other  hand,  it 
has  been  found  by  tests  that  it  is  possible  to  main- 
tain efficiencies  over  80  per  cent  clear  up  to  300  per 
cent  of  the  boiler  rating.  It  thus  appears  that  a  real 
advance  in  the  art  of  oil  burning  in  stationary  plants 
has  been  made  during  the  past  year. 
Undeveloped  Coal  Deposits 
Coal  is  used  quite  extensively  in  the  Northwest, 
where  there  are  considerable  deposits  of  bituminous 
and  sub-bituminous  coal  and  lignite.  While  much  of 
the  coal  available  is  of  a  fairly  good  quality,  there 
are  much  lai-ger  deposits  of  very  low  grade  coal  or 
lignite,  not  yet  developed.  It  is  difficult  to  burn 
these  low  grade  coals  on  any  form  of  stoker  and 
secure  good  efficiency.  When  burned  in  the  pulver- 
ized form,  however,  the  efficiency  obtained  is  almost 
as  high  as  with  the  better  grades  of  coal.  For  this 
reason,  pulverized  coal  has  made  good  progress  in 
the  Northwest,  where  coals  containing  as  high  as 
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30  to  35  pev  cent  ash  have  been  successfully  burned. 
Efficiencies  as  high  as  75  per  cent  have  been  ob- 
tained, and  where  the  furnace  is  of  ample  propor- 
tions it  is  possible  to  operate  up  to  200  per  cent  of 
the  boiler's  rating. 

Natural  Gas 

Natural  gas,  which  is  superior  to  all  other  fuels 
as  regards  flexibility  and  ease  of  operation,  occurs 
extensively  in  the  California  oil  fields.  The  San 
Joaquin  Light  &  Power  Corporation  is  operating  a 
steam  plant  in  Bakersfield  fired  by  natural  gas,  which 
is  piped  into  town,  and  is  building  an  additional  plant 
near  the  oil  fields  where  the  supply  of  gas  is  abun- 
dant. The  heating  value  of  natural  gas  runs  from 
930  to  1040  B.t.u.  per  cu.  ft.,  so  that  one  barrel  of 
oil  is  equivalent  to  about  6,000  cu.  ft.  of  gas.  If  the 
gas  can  be  purchased  for,  say,  14  cents  per  1,000 
cu.  ft.,  it  is  equivalent  to  oil  at  84  cents  per  barrel. 
Unfortunately  natural  gas  is  not  available  for  power 
purposes  in  the  large  industrial  centers.  If  it  is 
brought  into  a  large  city,  it  immediately  becomes  so 
valuable  for  domestic  uses  as  to  place  it  out  of  reach 
of  the  steam  plants. 

Refuse  As  Fuel 

Refuse  from  cei'tain  industrial  establishments  is 
used  as  fuel  wherever  it  is  available  in  sufficient 
quantities,  and  has  high  enough  heat  value  to  war- 
rant the  installation  of  the  necessary  equipment. 
By  the  use  of  refuse  as  fuel  not  only  is  the  purchas- 
ing of  new  fuel  saved,  but  also  the  expense  of  dispos- 
ing of  the  refuse  is  eliminated. 

The  refuse  from  oil  refineries  is  by  far  the  most 
important  of  these  fuels,  for  it  is  possible  to  consider 
fuel  oil  in  this  category.  Fuel  oil  is  the  product  that 
remains  after  the  more  valuable  lighter  oils,  such  as 
gasoline  and  kerosene,  are  distilled  off  from  the  crude 
petroleum.  Indeed  the  present  scarcity  of  fuel  oil 
is  due  in  part  to  the  progress  made  by  the  oil  refin- 
eries in  methods  of  producing  gasoline,  and  the  re- 
covery of  greater  and  greater  proportions  of  the 
crude  petroleum  in  the  manufacture  of  this  com- 
modity. In  fact,  some  of  the  most  up-to-date  refin- 
eries are  now  producing  a  residue  entirely  diff'erent 
from  fuel  oil,  but  which  will  undobtedly  become  a 
valuable  fuel  when  suitable  storing  and  burning 
methods  have  been  evolved. 

Saw  mill  refuse,  consisting  of  sawdust,  chips  and 
small  blocks  of  wood,  is  the  universal  fuel  in  the 
lumber  industry.  Most  lumber  mills  produce  more 
of  this  fuel  than  is  required  for  their  own  boilers, 
and  it  has  heretofore  been  the  custom  to  destroy  the 
sui-plus  in  large  burners.  Where  the  lumber  mill  is 
in  proximity  to  other  industries,  this  fuel  can  be 
distributed  and  becomes  a  valuable  source  of  cheap 
fuel.  Public  utilities  in  Portland,  Oregon,  are  using 
sawmill  refuse,  hogged  fuel,  for  the  generation  of 
electric  power.  The  fuel  contains  a  great  deal  of 
water,  35  or  40  per  cent,  but  it  burns  satisfactorily 
in  Dutch  oven  furnaces  of  large  volume,  being  fed  to 
the  furnaces  by  conveyors  through  openings  in  the 
furnace  roof.  The  fuel  piles  up  on  the  grates  m 
conical  form,  and  burns  around  the  edges  where  the 
fuel  bed  is  thin,  while  the  main  body  of  the  cone  is 
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drying  out.  Owing  to  its  bulk,  sawmill  refuse  is  diffi- 
cult to  transport  and  to  store,  so  that  its  use  is  lim- 
ited to  plants  in  the  vicinity  of  lumber  mills. 

Tan  bark,  by  which  is  meant  the  spent  tan  or 
refuse  remaining  after  the  tannin  has  been  extracted 
from  the  bark  in  the  leaching  process,  is  a  fuel  used 
for  steaming  purposes  in  tanneries.  It  is  finer  and 
contains  more  moisture  than  sawmill  refuse,  usually 
running  about  65  per  cent  moisture,  and  is  therefore 
more  difficult  to  burn.  It  can  be  burned  with  good 
results  in  a  properly  designed  Dutch  oven,  provided 
with  strong  induced  draft.  As  tanneries  require  a 
great  deal  of  steam  in  their  various  processes,  the 
tan  bark  available  is  not  sufficient  fuel  for  their  own 
needs,  and  consequently  there  is  none  on  the  market 
for  other  users  of  fuel. 

Another  fuel  that  is  very  limited  in  its  supplj' 
is  the  refuse  from  oil  gas  works,  commonly  called 
"lamp  black."  This  is  a  fuel  of  high  heating  value, 
containing  over  14,000  B.t.u.  per  pound  dry  and  less 
than  2  per  cent  ash,  but  as  it  is  removed  from  the 
gas  generators  in  washers,  it  becomes  saturated 
with  water,  and  on  reaching  the  fire  room,  it  con- 
tains from  50  to  70  per  cent  of  moisture.  This  fuel 
contains  a  good  deal  of  tar,  and  is  sticky  and  difficult 
to  handle.  It  is  fired  by  hand  and  burns  brightly 
and  easily,  notwithstanding  the  high  water  content. 
Best  results  are  obtained  with  a  thick  fire  and  extra 
large  grate  surface  is  necessaiy  if  the  boilers  are  to 
be  operated  at  high  capacity. 


TRANSFORMER  FOR  BRASS  FURNACES 


The  above  is  a  corner  of  the  transformer  vault  in  the  foundry  of  the 
Oregon  Brass  Works,  Portland.  Oregon.  The  300-kva.  transformer  supplies 
current  to  the  20fK).lb.  brass  furnace.  The  two  small  transformers  in  the 
foreground  supply  three-phase  current  for  the  rocking  motors. 
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DO  YOU  REMEMBER 

that   in   189.5   long   distance   transmission    was   regarded 

as  an  experiment  and  a  long  treatise  appeared  in  one 
of  the  technical  magazines  questioning  the  possibility 
of  ever  locating  the  plant  at  a  distance  from  the  con- 
suming market? 

Illllllllllillllllll 
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New  Transmission  Line  Construction  in  1920 


BY  H.   A.   BARRE 


(Transmission  of  power  at  220,000  volts  is  not  yet  an  accomplished  fact,  but  it  has  been 
definitely  nearer  during  the  past  year.  The  following  article  reviewing  some  recent  transmis- 
sion achievements  is  by  the  electrical  engineer  for  the  Southern  California  Edison  Company. 
—The  Editor.) 


The  most  interesting  feature  of  transmission 
line  development  during  the  year  1920  has  not  yet 
reached  the  stage  at  which  it  would  ordinarily  be 
considered  an  achievement,  and  thus  be  properly  in- 
cluded in  the  Retrospection  Number  of  this  Journal. 
Nevertheless  it  is  of  such  great  importance  that  it 
should  be  given  a  prominent  place  in  our  considera- 
tion of  the  year's  work. 

Rapid  Growth  of  Ideas 

Slightly  more  than  a  year  ago  when  Messrs. 
Sorensen,  Cox  and  Armstrong  presented  their  paper 
on  the  California  220,000-volt  bus  at  the  Pacific  Coast 
Convention  of  the  A.  I.  E.  E.,  the  subject  was  not 
given  very  serious  consideration  by  many  of  the  dele- 
gates. Today  plans  are  well  under  way  for  the  actual 
construction  of  the  greater  part  of  this  bus,  the 
northern  and  southern  ends,  and  the  gap  between 
these  two  sections  is  actually  bridged  by  large  capac- 
ity inter-connections  of  lower  voltage.  Some  of  the 
delegates  who  were  least  inclined  to  give  favorable 
consideration  to  the  220,000-volt  bus  idea  were  repre- 
sentatives of  the  companies  which  are  now  construct- 
ing these  lines,  and  are  parties  to  the  inter-connec- 
tions referred  to.  This  is  of  interest  only  to  show 
how  the  thoughts  and  the  plans  of  our  Pacific  Coast 
engineers  have  advanced  during  the  past  year. 

This  advance  has  been  forced  upon  us  by  neces- 
sity. In  the  case  of  the  Southern  California  Edison 
Company,  the  Big  Creek  lines  at  150,000  volts  will 
be  loaded  to  the  maximum  limit  of  approximately 
120,000  kw.  by  the  spring  of  1922.  After  that  it  will 
be  necessary  to  provide  more  transmission  capacity 
before  additional  generating  units  can  be  put  into 
service  at  Big  Creek.  The  capacity  can  be  doubled, 
either  by  constructing  two  more  150,000-volt  lines, 
or  by  raising  the  voltage  on  the  present  two  lines  to 
220,000  volts.  The  first  plan  would  cost  from  $2,000,- 
000  to  $15,000,000,  while  the  second  would  cost  from 
$2,000,000  to  $3,000,000. 

Experiments  on  Insulation 

Plans  for  increasing  the  voltage  of  the  present 
lines  to  220,000  volts  are  rapidly  taking  form.  The 
work  of  Professor  Ryan  at  Stanford  University  on 
the  voltage  distribution  and  flashover  characteristics 
of  long  strings  of  insulators  has  shown  beyond  a 
doubt  that  line  insulation  for  voltages  of  this  magni- 
tude can  be  provided  successfully  by  the  use  of  the 
standard  insulators  of  today.  Plans  for  energizing  a 
30-mile  section  of  one  of  the  Big  Creek  lines  have 
been  made.  This  section  will  be  insulated  with  stand- 
ard ten-inch  cap  and  pin  suspension  insulators  ar- 
ranged in  various  forms  to  suit  the  clearance  condi- 
tions required  at  different  towers  and  different  posi- 
tions on  the  towers.  This  section  of  line  will  be 
energized  through  a  bank  of  three  4500-kva.  trans- 


formers, connected  in  delta  on  the  60,000-volt  side 
and  star  on  the  high  tension  side,  which  will  give  a 
possible  variation  of  line  voltage  from  206,000  to 
272,000  volts.  While  it  is  realized  that  this  short 
section  of  line,  open  at  one  end  and  carrying  no  load, 
will  not  show  operating  characteristics  the  same  as 
those  of  a  long  line  over  which  power  is  being  trans- 
mitted, it  is  hoped  that  some  information  in  regard 
to  proper  insulation  will  be  obtained.  After  this 
experiment  has  been  completed,  the  next  step  will  be 
to  convert  one  of  the  circuits  for  commercial  opera- 
tion at  220,000  volts. 

The  equipment  for  the  first  unit  of  the  Big 
Creek  Power  House  No.  8  has  been  purchased  with 
characteristics  suitable  for  either  150,000  or  220,000- 
volt  operation.  This  equipment  will  be  installed  by 
the  middle  of  1921.  The  transmission  voltage  will 
not  be  raised  to  220,000  volts  until  one  or  two  years 
later. 

The  changes  necessary  at  the  terminal  stations 
present  a  large  problem  in  themselves.  Various 
schemes  for  accomplishing  this  are  now  before  the 
manufacturers  for  their  consideration.  The  manu- 
facturers are  confident  of  being  able  to  make  suc- 
cessful apparatus  for  220,000-volt  operation.  The 
question  is,  which  of  various  ways  of  changing  from 
150,000-volt  operation  to  220,000-volt  operation  is 
the  best. 

The  actual  carrying  out  of  these  plans  will  be 
accomplished  during  the  next  one  or  two  years. 

New  60,000-VoIt  Construction 
There  have  been  no  particularly  striking 
achievements  in  actual  construction  of  transmission 
lines  on  the  Southern  California  Edison  system  dur- 
ing the  year.  Practically  all  the  transmission  line 
construction  has  been  on  60,000-volt  lines. 

The  most  important  line  constructed  is  the  Kern 
No.  3-Vestal  line  which  connected  the  new  Kern  No. 
3  Plant  of  32,000-kw.  capacity  with  the  Big  Creek 
lines  at  Vestal,  a  new  substation  built  for  this  pur- 
pose, and  for  the  further  purpose  of  tying  the  50- 
cycle  system  of  the  Southern  California  Edison  Com- 
pany to  the  60-cycle  Mt.  Whitney  system  of  that 
same  company,  and  the  60-cycle  system  of  the  San 
Joaquin  Light  &  Power  Corporation.  Vestal  is  almost 
due  west  from  Kern  No.  3  and  is  between  the  towns 
of  Richgrove  and  Ducor.  The  line  is  nominally  a 
60,000-volt  line,  but  the  actual  voltage  will  be  approx- 
imately 75,000  volts  at  the  Kern  No.  B  end  and  70,000 
volts  at  the  Vestal  end.  It  consists  of  approximately 
37  miles  of  single  steel  tower  line  carrying  two  cir- 
cuits, and  six  miles  of  double  wood  pole  lines,  each 
carrying  a  single  circuit.  The  conductors  are  of  4/0 
copper  and  a  steel  ground  wire  is  carried  above  the 
conductors  the  entire  43  miles.    The  dead  end  insu- 
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lators  consist  of  six  10-inch  cap  and  pin  suspension 
units  and  the  suspension  insulators  consist  of  five 
units  of  the  same  type.  This  Hne  passes  over  the 
Greenhorn  Mountain  at  an  elevation  of  6200  feet,  the 
Kern  No.  3  and  the  Vestal  ends  being  at  elevations 
of  2600  feet  and  450  feet  respectively. 

Approximately  86  miles  of  the  so-called  Mt. 
Whitney  loop  has  been  replaced  with  an  entirely  new 
60,000-volt  line  this  year.  Previously  this  loop  was 
a  30,000-volt  line,  but  the  rapidly  increasing  load 
made  it  necessary  to  change  all  but  the  northern  end 
of  it  to  60,000  volts.  The  new  line  makes  a  60,000- 
volt  loop  to  which  the  remaining  portion  of  the  old 
30,000-volt  loop  is  connected  by  60,000/30,000-volt 
transformers  at  Lindsay  and  Tulare. 

There  are  two  points  of  interest  in  regard  to 
the  construction  of  this  line.  The  first  is  the  ease 
of  framing  the  pole  tops.  No  gains  were  cut,  thus 
reducing  the  work  on  the  pole  itself  to  the  boring 
of  holes  for  two  through  bolts. 

A  Successful  Hole-Boring  Machine 

The  second  point  of  interest  is  the  manner  of 
digging  the  holes.  A  hole-boring  machine  was  pur- 
chased and  has  proved  very  satisfactory.  This  ma- 
chine will  dig  a  hole  24  inches  in  diameter  and  8  feet 
deep,  7  feet  of  which  is  through  "hard  pan,"  in  13 
minutes,  and  the  best  time  made  for  a  hole  of  this 
size  where  the  ground  was  more  favorable,  was  a 
little  less  than  two  minutes  from  the  time  boring  was 
started  until  the  hole  was  completed.  In  some  cases 
the  "hard  pan"  has  been  so  hard  that  a  cloud  of 
smoke  rose  from  the  hole  while  the  bit  was  in  opera- 
tion. Three  or  four  holes  through  material  of  this 
type  make  it  necessary  to  sharpen  the  bit.  This  is 
done  by  replacing  the  cutting  edges  and  sharpening 
the  worn  ones  for  subsequent  use. 

The  boring  machine  is  mounted  on  a  turn-table 
which  is  bolted  to  the  bed  of  a  five-ton,  four-wheel- 
drive  truck,  equipped  ■with  pneumatic  tires  and  de- 
signed for  a  speed  of  fifteen  miles  per  hour.  The 
turn-table  allows  the  machine  to  be  swung  through 
approximately  270  degrees,  and  the  tower  which  car- 
ries the  augur  can  be  tilted  forward  or  backward  to 
any  angle  up  to  36  degrees  from  the  vertical. 

There  is  a  pole-raising  derrick  mounted  on  the 
truck.  It  is  independent  of  the  turn-table,  and  will 
operate  to  the  rear  of  the  truck  only.  The  derrick  is 
of  5,000-pound  capacity  and  of  sufficient  height  to 
handle  a  40-foot  pole.  A  derrick  of  sufficient  height 
to  set  a  60-foot  pole  is  being  designed  to  replace  the 
present  one. 

When  boring  holes  only,  the  outfit  is  operated  by 
two  men,  one  in  the  truck  cab  to  handle  the  truck 
and  the  power  plant  and  the  other  on  the  ground  to 
conti'ol  the  augur  and  direct  the  movements  of  the 
truck.  Power  for  all  operations  is  supplied  by  the 
truck  engine. 

In  boring  a  hole  the  augur  is  driven  down  until 
it  is  covered  with  dirt.  Then  its  rotation  is  stopped 
and  it  is  pulled  out  of  the  hole.  Then  its  rotary 
movement  is  stai'ted  again  and  the  dirt  is  thrown 
into  a  circular  pile  around  the  hole.  Only  in  very 
dry  loose  dirt  has  it  been  found  necessary  to  do  any 


hand  shoveling  away  from  the  hole.  In  places  where 
poles  have  to  be  put  over  fences  or  across  ditches, 
the  derrick  has  been  used  to  great  advantage. 

Other  Transmission  Improvements 

Two  other  60,000-volt  lines  of  considerable  im- 
portance which  were  built  during  1920  are  the  Cas- 
taic  to  Saticoy  line,  41  miles  long,  and  the  Serman'  to 
Long  Beach  line,  28  miles  long.  The  first  of  these 
provides  duplicate  transmission  service  to  Ventura 
county  and  Santa  Barbara.  The  second  provides  a 
60,000-volt  connection  between  the  steam  plants 
south  of  the  big  load  centers  and  the  60,000-volt  lines 
north  of  these  load  centers.  In  fact,  it  completes  a 
60,000-volt  loop  around  the  load  centers  located  in 
and  adjacent  to  the  city  of  Los  Angeles.  These  lines 
are  of  standard  single  circuit  pole  line  construction. 
In  addition  to  the  lines  mentioned  above,  only  a  few 
miles  of  60,000-volt  lines  were  constructed  during 
the  year. 


THE  SKAGIT  RIVER  DEVELOPMENT 

BY    C.    F.    UIIDEN 

(The  waterpowers  of  the  Northwest  are  among  the 
most  abundant  sources  of  power  this  side  of  the 
Rockies.  The  Skagit  river  project,  with  an  ultimate 
possible  development  approaching  500,000  hp.,  is  here 
outlined   by   the   engineer   in   charge. — The   Editor.) 

The  Pacific  Northwest  today  is  in  no  better 
position,  so  far  as  the  shortage  of  electrical  energy 
is  concerned,  than  is  any  other  part  of  the  United 
States.  Especially  is  this  the  case  in  western  Wash- 
ington, where  at  the  present  time  it  is  impossible 
to  obtain  electric  current  from  any  source  in  the 
district,  all  the  steam  and  hydroelectric  plants  being 
loaded  to  their  full  capacity  and  some  current  being 
supplied  from  British  Columbia  as  well  as  from  the 
Washington  Water  Power  Company  at  Spokane. 

With  the  object  of  augmenting  the  available 
power  supply,  Seattle  under  the  supervision  of  its 
City  Engineer,  Mr.  A.  H.  Dimock,  has  made  a  com- 
plete study  and  survey  of  the  power  possibilities  of 
the  surrounding  district  and  has  chosen  as  the  most 
feasible  and  profitable  the  development  of  the  Upper 
Skagit  River  whei'e  an  ultimate  development  of 
approximately  500,000  hp.  can  be  obtained. 

The  Skagit  River  rises  in  British  Columbia, 
somewhat  southerly  of  a  line  joining  the  towns  of 
Hope  and  Princeton.  Flowing  first  in  a  general 
southwesterly  and  southerly  direction,  it  crosses  the 
International  Boundary  some  seventy  miles  east  of 
Bellingham,  and  picks  up  Ruby  Creek  at  Ruby,  some 
twenty-five  miles  below  the  boundary  line;  continu- 
ing southwesterly  for  another  thirty  miles,  it  picks 
up  the  Cascade  River  at  Marblemount,  the  Sauk 
River  at  Rockport  and  the  Baker  River  at  Concrete, 
and  thence  flows  due  west  for  forty  miles  to  the  town 
of  Sedro-Woolley.    Ten  to  fifteen  miles  southwest  of 
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DO  YOU  REMEMBER 

—when  transfers  were  first  adopted  2.5  years  ago  it  was 
feared  they  were  a  failure,  owing  to  the  corrupt  nature 
of  the  passengers  who  sold  them  to  the  newsboys? 
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Sedro-Woolley,  it  empties  into  Puget  Sound  through 
the  many-mouthed  Slcagit  Delta  which  comprises  the 
eight-mile  stretch  of  shore  line  between  LaConner 
and  Milltown. 
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Plan 


Profile  map  and  plan  for  the  proposed  500,000-hp.  development  of  Upper 
Skagit  River.  This  river  drains  an  area  of  more  than  three  thousand 
square  miles  of  which  the  Skagit  pi-ojeet  will  develop  the  entire  upper  third. 

"The  Skagit  River,  then,  is  one  hundred  and  fifty 
miles  long,  and  drains  an  area  of  more  than  three 
thousand  square  miles.  Of  this  three  thousand-mile 
area,  the  Skagit  River  Project  will  develop  the  entire 
power  of  the  upper  third  which  lies  between  two 
mountain  ranges  of  the  Cascades.  The  main  range 
or  divide  of  the  Cascade  bounds  its  catchment  area 
on  the  east  and  the  range  of  which  Mt.  Baker  is 
the  best  known  peak  constitutes  its  western  boun- 
dary. The  run-off  of  approximately  twelve  hundred 
square  miles  will  be  utilized  through  a  total  fall  of 
approximately  eleven  hundred  feet. 

The  flow  of  the  Upper  Skagit  River  varies  from 
800  cu.  ft.  per  sec.  at  low  water  to  about  50,000  cu.  ft. 
per  sec.  at  high  water  period,  an  average  flow 
throughout  the  past  ten  years  of  approximately 
3,575  cu.  ft.  per  sec. 

It  is  the  intention  of  the  city  to  utilize  ulti- 
mately, as  nearly  as  is  practicable,  the  entire  flow 
through  the  total  available  head.  This  will  be  accom- 
plished by  means  of  two  plants,  one  in  the  vicinity  of 
Stetattle  Creek  and  one  in  the  vicinity  of  Ladder 
Creek,  the  former  having  a  dam  just  below  the  junc- 
tion of  Skagit  River  and  Ruby  Creek  and  the  latter 
having  a  dam  just  below  the  outlet  of  Gorge  Creek. 

The  waters  of  Thunder  Creek  will  be  utilized  by 
means  of  a  tunnel  connecting  it  with  the  Ruby  Dam, 
and  the  watei's  of  Stetattle  Creek  will  also  be  carried 
in  a  tunnsl  terminating  at  the  surge  tower  just  above 
the  plant. 


Extensive  diamond  drilling  has  been  carried  on 
at  the  two  dam  sites  showing  solid  rock  of  excep- 
tional quality,  known  as  gneiss,  at  a  maximum  depth 
of  110  feet  at  the  Gorge  Dam  site  and  at  a  maximum 
depth  of  30  feet  at  the  Ruby  Dam  site.  These  drill- 
ings show  only  a  moderate  amount  of  excavation,  as 
the  channel  in  both  cases  is  narrow  and  has  rocky 
cliffs  on  both  sides  extending  several  hundred  feet 
above  the  present  water  surface. 

The  Ruby  Plant,  constituting  the  upper  devel- 
opment, will  consist  of  a  dam  approximately  450 
feet  in  height,  a  tunnel  17,000  feet  in  length  of  about 
600  square  feet  section,  and  an  ultimate  installation 
of  six  45,000-kva.  units  operating  under  a  head 
varying  from  720  feet  to  470  feet. 

The  available  capacity  of  the  Ruby  Reservoir, 
whose  surface  elevation  vdll  be  1600  feet  above  sea 
level  when  full,  will  be  approximately  1,000,000  acre- 
■  feet  and  will  at  times  be  drawn  down  to  an  elevation 
of  1350,  a  difference  of  250  feet,  causing  the  varia- 
tion in  head  at  the  Ruby  Plant  above  referred  to. 

The  ultimate  development  of  the  Gorge  Plant 
will  consist  of  a  dam  240  feet  in  height,  two  tunnels 
11,000  feet  in  length  of  300  square  feet  area,  and 
six  30,000-kva.  units  operating  under  a  head  of  395 
feet. 

Not  having  any  available  power  for  construction 
pui-poses  within  a  reasonable  distance  of  this  devel- 
opment, it  was  decided  to  put  in  a  3,000-hp.  hydro- 
electric plant  on  Newhalem  Creek.  This  stream  has 
a  maximum  flow  of  about  500  cu.  ft.  per  sec.  and  a 
minimum  flow  of  40  cu.  ft.  per  sec.  This  plant  will 
consist  of  a  small  crib  dam,  2,720  feet  of  5  ft.  by  7  ft. 
tunnel,  700  feet  of  steel  penstock  and  a  3,000-hp. 
Pelton  Impulse  Wheel,  direct  connected  to  a  2,500- 
kva.  Westinghouse  6,600-volt  generator,  and  vdll 
operate  under  a  head  of  500  feet. 

Rockport,  located  on  a  branch  of  the  Great 
Northern,  is  the  nearest  railroad  point  and  is  23 
miles  distant  from  the  Gorge  Power  House.  On 
account  of  the  large  tonnage  that  will  be  handled, 
it  was  decided  to  build  a  railroad  from  Rockport. 
This  railroad  is  now  under  construction  and  will  in 
all  probability  be  completed  to  the  Gorge  Plant  by 
March,  1921. 

.At  present  all  supplies  and  materials  are  being 
transported  by  three  10-ton  Holt  Caterpillars  and 
six  5-ton  Troy  Trailers. 

The  tunnel  for  the  Newhalem  Plant  is  now  being 
di-iven  and  it  is  hoped  to  have  the  plant  in  operation 
by  next  April.  A  saw  mifl  of  25,000  board  feet  ca- 
pacity has  been  put  in  operation,  which  supplies 
lumber  for  the  temporary  camp.  This  camp  will 
consist  of  some  75  three-room  cottages  to  be  used 
by  the  married  men,  6  bunk  houses  of  12  rooms  each, 
capable  of  housing  24  men  each.  Also  bath  houses, 
commissary,  warehouse,  hospital,  mess  house,  etc. 

The  energy  will  be  conveyed  at  150,000  volts 
over  a  transmission  line  of  about  100  miles  in  length, 
with  wooden  pole  structures.  It  is  hoped  that  energy 
from  the  Gorge  Plant,  which  is  the  first  to  be  devel- 
oped, can  be  utilized  by  the  city  of  Seattle  some  time 
during  the  year  1923. 


December  15,  1920] 


JOURNAL    OF    ELECTRICITY 


569 


Pacific  Coast  N.  E.  L.  A.  Committee  Activities 

(The  work  of  the  National  Electric  Light  Association  includes  the  most  important  group  activ- 
ities of  the  electrical  industry.  The  following  account  of  the  work  planned  for  the  coming 
year  by  the  Pacific  Coast  Section  gives  some  idea  of  the  constructive  program  and  Wide  scope 
of  this  organization. — ^The  Editor.) 


Lee  H.   Newbert 
Prcs.  Pacific  Coast  Sec,  N.  E.  L.  A. 


The  work  of  the  Pacific  Coast  Section  N.  E.  L.  A. 
in  which  is  centered  the  interests  of  the  electrical 
industry  of  California  and  the  Pacific  Southwest  is 
not  by  any  means  confined  to  convention  periods,  but 
continues  in  the  active  work  of  its  committees 
throughout  the  year.  All  the  major  groups  of  this 
year's  organization  are  now  in  full  working  order 
and  the  scope  of  next  year's  plans  is  already  well 
outlined. 

The  time  and  place  of  the  next  convention  of  the 
Pacific  Coast  Division,  N.  E.  L.  A.,  have  been  set 

for  May  25,  26  and  27, 
1921,  at  the  Hotel  Del 
Monte.  The  question  of 
program  arrangement 
and  the  relative  impor- 
tance of  business  and 
entertainment  features 
have  been  under  discus- 
sion by  the  executive 
committee,  who  are  con- 
sidering the  possibility 
of  confining  sessions  to 
the  morning  hours,  leav- 
ing the  afternoons  free 
for  recreation.  The  ad- 
justment of  finances  between  the  national  and  coast 
organizations  is  the  major  problem  of  importance 
before  the  executive  body,  involving  as  it  does  not 
only  the  regular  expenses  for  the  western  division, 
but  also  the  question  of  traveling  expenses  of  dele- 
gates to  national  committee  meetings. 

The  work  of  the  Public  Policy  Committee  has 
been  carried  out  under  the  chairmanship  of  John  A. 

Britton,  vice-president 
and  general  manager  of 
the  Pacific  Gas  &  Electric 
Company,  and  while  the 
committee  has  not  held 
any  meetings  it  has  had 
a  representative  present 
at  the  meetings  of  the 
other  committees  to  as- 
sist in  all  matters  dealing 
with  public  policy.  While 
this  committee  during 
the  year  stands  ready  to 
act  in  an  advisory  capac- 
ity on  subjects  of  policy 
its  main  duty  is  to  sum  up  for  presentation  at  the 
annual  convention  the  progress  of  the  industry  as  a 
whole  and  particularly  the  central  stations.  In  this 
annual  report  recommendations  are  also  made  re- 
garding matters  of  policy  which  should  be  adopted — 
policies  which  have  become  obsolete  due  to  a  change 
in  conditions,  and  when  necessary  a  change  in  policy 


John  A.  Britton 

Chairman  Public  Policy  Committee 


R.  H.  Ballard,  Chairman, 
Public  Relations  Committee 


to  meet  new  conditions  brought  about  by  the  growth 
of  the  industry,  customer  ownership  of  securities  or 
any  of  the  other  factors  which  the  industry  is  con- 
tinually meeting. 

The  local  public  relations  committee,  which  cor- 
responds to  the  national  committee  of  that  name,  has 

been  organized  this  year 
with  R.  H.  Ballard,  vice- 
president  and  general 
manager  of  the  Southern 
California  Edison  Com- 
pany, as  chairman  and 
already  has  held  several 
meetings  of  importance. 
The  work  of  the  commit- 
tee has  been  divided  into 
three  subdivisions,  S.  M. 
Kennedy  heading  the 
work  of  the  sub-commit- 
tee on  public  information 
which  is  charged  with 
questions  of  contact  between  the  press,  the  public 
and  the  power  companies,  while  W.  E.  Creed  is  chair- 
man of  the  group  studying  company  relations  with 
employes.  The  subject  of  the  relations  which  should 
exist  between  public  utilities  and  regulatory  bodies 
for  the  time  being  is  left  in  the  hands  of  the  general 
committee. 

The  engineering  committee  under  the  chairman- 
ship of  L.  M.  Klauber,  general  superintendent  of  the 

San  Diego  Consolidated 
Gas  and  Electric  Com- 
pany, has  undertaken  a 
program  of  important  re- 
search work.  Papers  have 
been  planned  for  discus- 
sion at  the  spring  con- 
vention along  comprehen- 
sive lines. 

A  series  of  descriptive 
papers  covering  the  major 
power  developments  in  the 
Pacific  Coast  division  that  are 
in  progress  of  construction 
L.  M.  Klauber  this  year  has  been  suggested, 

Chairman  Engineering  Committee  to  be  prepared  by  P.  M.  Down- 
ing of  the  Pacific  Gas  &  Elec- 
tric Company,  H.  A.  Barre  of  the  Southern  California  Edison 
Company,  Carl  Heinze  of  the  city  of  Los  Angeles  and  J.  A. 
Koontz  of  the  Great  Western  Power  Company,  each  to  handle 
the  work  of  his  respective  company.  An  introductory  paper 
prepared  by  the  group  with  the  cooperation  of  H.  G.  Butler, 
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DO  YOU  REMEMBER 

—that  the  10,000-volt  line  of  the  San  Antonio  Light  and 
Power  Company  of  Pomona  which  held  the  record  for 
high  voltage  transmission  from  1891-1893,  was  at  first 
declared  to  be  impossible  by  the  Westinghouse  Company, 
who,  however,  later  installed  the  equipment? 
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California  power  administrator,  will  cover  the  power  necessi- 
ties and  resources  of  California,  both  steam  and  hydraulic, 
giving  approximate  costs  and  quantities   involved. 

Factors  affecting  the  fixing  of  rates  on  a  power  factor 
basis  are  to  be  considered  in  a  paper  in  the  hands  of  a  com- 
mittee of  which  J.  P.  Jollyman  is  chairman. 

The  subject  of  relays  and  the  problems  which  have  been 
introduced  by  large  interconnected  systems  combining  steam 
and  hydroelectric  stations  has  been  referred  for  consideration 
to  a  group  of  five  engineers,  of  which  E.  E.  Stauffacher  of 
the  Southern  California  Edison  Company  is  chairman. 

A  progress  report  on  the  development  of  220,000-volt 
transmission  is  to  be  made  by  a  committee  of  nine  under 
J.  A.  Koontz  of  the  Great  Western  Power  Company. 

The  preparation  of  a  paper  having  the  nature  of  a 
symposium  of  operating  difficulties  has  been  suggested  to  be 
carried  out  by  a  committee  made  up  of  the  load  dispatchers 
of  the  various  companies. 

A  paper  by  Carl  Heinze  of  the  Bureau  of  Power  and 
Light  of  Los  Angeles  vidll  cover  the  subject  of  83,000-volt 
triplex  underground  distributioii. 

The  subject  of  live  wire  maintenance,  as  well  as 
the  problems  connected  with  electric  furnaces,  have 
been  referred  to  the  respective  committees  in  charge 
of  these  fields  and  a  committee  of  two  has  been 
appointed  to  investigate  and  report  on  the  present 
status  of  a  proposed  bill  for  the  licensing  of  engi- 
neers. 

In  addition  to  its  other  work,  the  engineering 
committee  is  keeping  closely  in  touch  with  develop- 
ments in  the  line  and  safety  codes  of  California 
through  its  sub-committees  which  are  active  in  these 
fields.  The  carrying  out  of  insulator  testing  work  is 
waiting  upon  the  delivery  of  material  which  has 
already  been  requisitioned,  as  reported  by  the  sub- 
committee in  charge  of  this  work. 

According  to  the  arrangement  under  the  new 
constitution,  all  division  committees  have  representa- 
tives upon  the  national  committees  and  an  attempt  is 
being  made  to  have  an  adequate  representation  at 
the  national  meetings,  as  well  as  to  keep  the  local 
committees  in  touch  with  the  problems  being  studied 
through  the  national  groups.  Questions  of  financing 
and  of  the  selection  of  delegates  were  referred  to  the 
appropriate  committees. 

The  work  of  the  Publicity  Committee,  of  which 
Robert  Sibley,  editor  of  the  Journal  of  Electricity, 

is  the  chairman,  has  been 
held  back  due  to  the  lack 
of  funds  which  are  neces- 
sary for  the  proper  func- 
tioning of  this  committee. 
However,  the  members 
of  this  committee  have 
not  been  idle  but  have 
joined  in  with  the  work 
of  the  publicity  section 
of  the  Public  Relations 
Committee  in  the  prepa- 
ration of  material  for  use 
by  that  committee.  After 
the  first  of  the  year  when 
funds  are  available  it  is  the  intention  of  the  commit- 
tee to  carry  on  the  work  which  was  started  by  the 
last  Publicity  Committee  and  make  this  service  of 
greater  benefit  to  all  the  members  of  the  Pacific 
Coast  Section. 


R.   E.   Fisher 

Chairman    Commercial    Committee 


Robert    Sibley 

Ciiairman  Publicity  Committee 


The  commercial  comrnittee  of  which  R.  E. 
Fisher,  manager  of  the  commercial  department  of 

the  Pacific  Gas  &  Electric 
Company,  is  chairman 
has  planned  a  comprehen- 
sive series  of  papers  as 
its  work  for  the  coming 
year.  For  convenience  in 
organizing,  the  commit- 
tee has  been  divided  into 
two  pai'ts,  A.  E.  Wollaber 
being  made  chairman  of 
the  southern  section. 
These  have  met  sepa- 
rately, a  joint  meeting 
being  planned  later  to 
confirm  the  action  taken 
by  the  two  groups. 
Among  the  subjects  selected  for  study  was  the 
electric  range.  It  was  felt  that  due  to  the  increased 
price  of  fuel  oil  and  of  gas,  the  present  is  an  espe- 
cially opportune  time  for  the  detailed  study  of  this 
field  and  a  paper  is  contemplated  covering  the  fol- 
lowing details : 

THE  ELECTRIC  EANGE  AND  WATER  HEATING 

(a)  Its  value  to  the  central   station 

(b)  Its  value  to  the  contractor-dealer 

(c)  Its  value  to  the  jobber 

(d)  Its  value  to  the  manufacturer 

(e)  The  sale  of  replacement  parts. 

"The  Convenience  Outlet  —  Its  Progress  and 
Future"  is  to  be  considered  in  a  report  by  Garnett 
Young,  which  is  to  be  in  the  nature  of  a  progress- 
report  following  the  paper  read  at  the  last  conven- 
tion. Papers  have  further  been  suggested  on  the 
following  subjects: 

(a)  Illumination 

(b)  Industrial  Heating 

(c)  Meeting  the  Demand  for  Retail  Sales  People. 

The  subject  of  the  simplification  of  rate  sched- 
ules is  to  be  taken  up  by  the  committee  with  the  ob- 
ject of  clearing  up  the  confusion  consequent  upon  the 
many  and  varied  forms  of  schedules  now  in  opera- 
tion. The  committee  is  keeping  closely  in  touch  with 
the  work  of  the  California  Electrical  Cooperative 
Campaign  and  with  developments  along  commercial 
lines  such  as  the  course  of  instruction  being  offered 
by  the  University  of  California  in  "How  to  Sell 
Electrical  Goods." 

One  of  the  most  significant  actions  taken  by  the 
committee  is  its  expressed  intention  to  carry  on  the 
work  begun  by  the  commercial  committee  of  the 
preceding  year.  It  is  felt  that  the  recommendations 
made  through  the  committee  in  the  various  papers 
and  reports  presented  should  be  definitely  followed 
up — and  that  the  responsibility  for  action  in  this 
respect  rests  largely  with  its  successor  in  the  work. 
In  consequence,  a  study  is  now  being  made  of  the 
reports  of  last  year-,  with  a  view  to  supplementing 
the  work  thei'e  begun. 
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p.  R.  Ferguson 

Chairman  Accounting  Committee 


The  accounting  committee,  with  P.  R.  Ferguson 
of  the  Southern  Sierras  Power  Company  as  its  chair- 
man is  engaged  in  carry- 
ing out  a  program  of 
work  which  was  effec- 
tively started  by  the  ac- 
counting committee  of 
last  year.  Active  work 
was  carried  on  after  the 
Pasadena  convention  by 
the  former  committee  in 
the  preparation  of  a  uni- 
form classification  of  ac- 
counts for  electric  corpo- 
rations which  has  been 
submitted  to  the  account- 
ing committee  of  the  Na- 
l^'onal  Association  for  their  consideration.  The  year's 
committee  is  continuing  their  active  interest  in  this 
field  in  cooperation  with  the  national  committee  in 
the  hope  that  definite  action  may  be  taken  toward 
securing  the  promulgation  of  a  uniform  classification 
by  all  regulatory  bodies,  state  as  well  as  federal. 
The  question  of  a  uniform  monthly  earning  and  ex- 
pense statement  will  also  be  taken  up  by  the  com- 
mittee as  part  of  this  year's  work,  as  well  as  a  uni- 
form method  of  accounting  for  property  replace- 
ments, more  especially  as  to  the  degree  of  refinement 
to  which  charges  to  property  for  minor  replacements 
shall  be  carried. 

The  membership  committee  of  which  R.  A.  Bal- 
zari,  San  Francisco  manager  of  the  industrial  divis- 
ion, Westinghouse  Elec- 
tric &  Manufacturing  Co., 
is    chairman,    has    been 
subdivided  into  working 
organizations  operating 
in  districts  throughout 
California,   Arizona   and 
Nevada,    with    one    or 
more    members    of    the 
^A\w^    ^^^^         committee  in  charge  of 
^^B.*       ^^^^^,      each  district.  In  order  to 

^'Bl^^  JHRP^  ^^  ^'^  "^^^'^  ^^®  require- 
ments of  the  new  consti- 
tution of  the  national 
body,  memberships  will 
be  dated  as  of  January  1,  1921,  so  that  the  new 
member  may  have  the  benefit  of  the  full  year. 
Details  of  inducements  which  may  be  offered  new 
members  and  of  methods  of  conducting  the  member- 
ship campaign  within  the  local  territories  were  dis- 
cussed at  length  at  the  initial  meeting  of  the  com- 
mittee and  an  active  program  for  the  corning  year 
was  outlined.  In  order  to  keep  Western  members  in 
touch  with  divisional  activities,  it  has  been  deter- 
mined to  issue  three  numbers  of  the  "Electrifier," 
which  has  been  distributed  at  regular  intervals  dur- 
ing previous  years,  these  to  be  sent  to  members,  one 
about  the  first  of  the  year,  the  second  in  March  and 
the  third  immediately  preceding  the  spring  conven- 
tion. It  is  expected  that  the  membership  roll  will  be 
materially  increased  before  next  May. 
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R.   A.    Balzari 

Chairman   Membershiii    Committee 


THE  ELECTRIC  FURNACE  AS  A  CENTRAL 
STATION  LOAD 

BY   EGBERT    M.    KEENEY 

(The  following  is  an  extract  from  a  paper  presented 
at  the  1920  N.  E.  L.  A.  Convention  by  Robert  M. 
Keeney,  director  of  the  department  of  metallurgical 
research,    Colorado    Schocl   of   Mines. — The   Editor.) 

In  direct  contrast  with  European  practice,  cen- 
tral stations  have  practically  all  the  electric  furnace 
load  that  exists  in  the  United  States,  there  being 
only  a  few  isolated  plants  which  generate  their  own 
power.  Ten  years  ago  so  little  was  known  of  the 
characteristics  of  an  electric  furnace  load  that  few 
companies  cared  to  have  an  electric  furnace  on  their 
lines.  Today,  with  an  electric  steel  furnace  in  prac- 
tically every  manufacturing  city  in  the  country,  the 
load  is  considered  desirable  and  is  much  sought. 

The  most  marked  increase  in  the  use  of  central 
station  power  in  electric  furnaces  during  the  past  ten 
years  has  been  in  the  electric  furnace  manufacture 
of  steel.  From  the  viewpoint  of  the  average  central 
station,  the  most  important  phase  of  the  present 
development  is  in  the  electric  furnace  production  of 
steel  castings.  In  1918  there  were  manufactured 
108,296  tons  of  electric  steel  castings  representing 
21.1  per  cent  of  the  total  production  of  electric  steel. 

As  a  central  station  load  the  electric  steel  fur- 
nace is  very  desirable,  although  its  load  factor  is  low 
compared  with  that  obtained  in  some  other  electric 
furnace  processes.  The  enormous  momentary  peaks 
which  are  shown  on  the  load  cm'ves  of  some  electric 
steel  furnaces  are  largely  due  to  the  method  of 
operation,  and  the  fact  that  the  operator  does  not 
know  how  to  handle  the  furnace  properly. 

The  central  station  can  better  the  load  factor 
of  the  electi'ic  foundry  furnace  by  making  it  an  ob- 
ject for  the  customer  to  operate  his  furnace  24  hours 
per  day,  through  the  decreased  cost  per  kw-hr.  he 
obtains.  Of  course  this  depends  on  the  peaks  in  the 
power  company's  industrial  and  lighting  load,  but 
there  is  at  present  a  tendency  to  install  small  fur- 
naces for  24-hour  operation  rather  than  lai'ge  fur- 
naces for  10-hour  operation,  and  it  is  to  the  advan- 
tage of  both  parties  that  this  tendency  be  en- 
couraged. 

It  would  seem  that  electric  furnaces,  particu- 
larly smelting  furnaces,  are  operated  at  their  highest 
efficiency  under  contracts  which  provide  for  a  flat 
charge  per  kilowatt  month,  based  on  the  maximum 
demand,  rather  than  a  charge  which  includes  a 
maximum  demand  charge  and  a  kw-hr.  charge. 

In  melting  steel  and  non-ferrous  metals  in  elec- 
trolytic refining  of  metals  a  power  cost  of  one  cent 
per  kw-hr.  is  reasonable.  Notwithstanding  the 
slightly  greater  cost,  the  demand  for  the  best  steel 
possible  for  industrial  purposes  will  eventually  in- 
crease the  consumption  of  electrically  produced 
ferro-alloys. 


Illlllllllliilllllllllll 
DO  YOU  REMEMBER 

twenty-five  years  ago  when  the  trolley  car  was  dis- 
placing the  cable  line  and  the  public  was  worried  for 
fear  the  service  would  not  be  so  reliable? 

11 ■Ilillllllllllllllililllllllllllll Ilillill lillUII MIIIIUI IIIIWUI Ill IllllllllliUIII Ill 
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Arc  Welding  Practice 


BY   J.   H.   ANDERTON 


(Greater  flexibility  and  better  control  in  arc  welding  are  obtained  by  the  use  of  metal  instead 
of  the  carbon  electrode.  The  technique  of  the  art,  and  the  machines  used,  are  here  discussed 
by  the  chief  electrical  engineer  for  Stone  &  Webster,  Inc.,  in  the  concluding  half  of  his  article. 
The  author  Was  a  member  of  the  electric  welding  committee  of  the  Emergency  Fleet  Corpora- 
tion.—The  Editor.) 


Arc  welding  includes  all  the  systems  of  autogen- 
ous welding  in  which  fusion  of  the  metal  is  caused  by 
an  arc  maintained  between  the  surface  of  the  work 
and  an  electrode  held  by  the  operator.  As  previously 
mentioned,  earlier  work  was  accomplished  by  a  car- 
bon electrode  and  using  filling  metal,  which  was 
fused  and  fed  into  the  joint  by  the  arc.  The  prin- 
cipal objections  to  this  system  are  the  high  tempera- 
tures maintained  in  the  work  which  is  liable  to  cause 
excessive  stresses  in  the  material  due  to  expansion 
and  contraction,  oxidation  of  the  exposed  metal  and 
the  tendency  of  particles  of  carbon  to  get  into  the 
weld.  This  system  is  used  very  successfully  by 
Cramp  &  Sons  of  Philadelphia  for  welding  knees, 
angles,  rings,  deck  frames  and  bulkhead  stiffeners 
for  ship  structures,    replacing    very  expensive  and 


difficult  smithwork.  At  Hog  Island  this  same  class 
of  work  was  done  by  arc  welding,  using  the  metal 
electrode,  and  approximately  thirty  thousand  pieces 
were  welded  in  this  manner,  varying  in  size  from 
2x3  to  6x6  angle.  For  carbon  arc  welding,  both 
alternating  and  direct  current  may  be  used.  A  ma- 
jority, however,  use  direct  current. 

With  the  metal  electrode  system,  no  filling  rod 
is  necessary.  The  metal  electrode  melts  away  in  the 
arc  and  deposits  the  desired  amount  of  iron  or  steel 
in  the  joint.  This  system  is  much  more  flexible  and 
under  better  control  by  the  operator  than  is  the 
carbon  arc.  The  welding  can  be  done  by  one  hand. 
The  temperature  conditions  are  much  more  satisfac- 
tory and  the  system  is  therefore  rapidly  coming  into 
successful    use.     One  of    the    problems    which  has 


Twelve  strips  of  ships  plate  2  '  wide,  24  "  long. 


TEST  NO.  1 

TENSILE  TESTS 
Eight  strips  with  butt  welds  in  the  middle  and  four  strips  unwelded. 


Test  No. 


5939 
5940 
5941 
5942 
5943 
5944 
5945 
5946 
5947 
6018 
6017 
6016 


Description  and  Size 


X  % 

X  Vi 

X  H 

X  M 

X  M 

X  Vz 

X  Vi 

X  M 

X  H 

X  1 

X  1 

X  1 


unwelded. 
welded,  .  . 
welded.  .  . 
unwelded. 
welded.  .  . 
welded.  .  . 
unwelded. 
welded.  .  . 
welded .  .  . 
unwelded . 
welded .  . . 
welded.  .  . 


Original 

Area 

Sq.  In. 


1,48 

1.50 

1.50 

1.02 

1.01 

1.03 

.44 

.44 

.44 

1.98 

1.94 

1.96 


Ultimate  Strength 


Total 
Lbs. 


86,400 

87,500 

88,100 

67,500 

64,200 

62,800 

29,400 

27,500 

27,800 

111,400 

113,800 

113,000 


Sq.  In. 
Lbs. 


58,400 
58,300 
58,700 
66,200 
63,600 
61,000 
66,800 
62,500 
63,200 
56,300 
58,700 
57,600 


Reduction 
of  Area  at 
Fracture 
Per  Cent 


49 
45 
21 
49 
47 
22 
29 
23 
25 
53 
49 
52 


Final 
Extension 

in  8' 
Per  Cent 


31.5 
27.0 
19.2 
27.2 
18.5 
14.0 
19.2 
6.9 
10.5 
33.1 
26.5 
26.6 


Ratio  of 
Weld  to 

Solid 
Per  Cent 


100 
100 


100 
92 


100 
100 


100 
100 


Of  the  above  eight  welded  strips  seven  brolce  outside  the  weld  and  only  one,  No.  5944,  brolie  in  the  weld,  at  61,000  lbs.  per  square  inch. 
The  welds  were  machined  on  the  surface  to  the  dimensions  of  the  test  plate. 


TEST  NO.  2 

TENSILE  TESTS 
Two  ships'  steel  plates,  J^'  thick,  5'x3',  with  butt  welds  across  the  center  parallel  to  short  sides. 
Four  unwelded  test  pieces  cut  from  solid  plate  for  comparison. 


Shaped, 


Description  and  Size 

Original 

Area 
Sq.  In. 

Ultimate  Strength 

Reduction 
of  Area  at 
Fracture 
Per  Cent 

Final  Extension 

Ratio 
of  Weld 
to  Solid 
Per  Cent 

Test  No. 

Total 
Lbs. 

Sq.  In. 
Lbs. 

In  4' 
Per  Cent 

In20'' 
Per  Cent 

5120 

20  "  X  49  "  welded 

9.80 

9.80 

.96 

.98 

1.02 

.96 

598,900 
596,600 
60,600 
67,700 
61,200 
58,900 

61,100 
60,900 
63,100 
69,100 
60,000 
61,400 

24.7 
24.4 

19.0 
9.5* 
23.5 
22.0 
24.0 
26.0 

11.3 
10.9 

97 

5121 

20  '  X  49  '  welded 

100 

5120 

5120a 

6121 

5121a 

2"  X  48'  unwelded 

2  •  X  51  •  unwelded 

2 '  X  5 1 '  unwelded         ,                 ,    , 

Both  the  above  welded  plates  broke  partly  through  the  weld  and  partly  through  the  solid  plate. 

Welds  were  not  machined  but  in  no  case  did  the  welded  metal  exceed  the  thiclmess  of  the  plate  by  more  than  ^  '. 

♦InS" 


TEST  NO.  3 

MODULUS  OF  ELASTICITY  TESTS 
Two  strips  12"  long,  \''%}4'  section,  built  up  entirely  of  deposited  welding  metal. 


Description  and  Size 

Original 

Area 
Sq.  In. 

Ultimate 

Strength 

Yield 

Point 

per  Sq.  In. 

Lbs. 

Ratio 

Yield 

to  Ult. 

Per  Cent 

Reduction 
of  Area  of 
Fracture 
Per  Cent 

Final 
Extension 

in  8' 
Per  Cent 

'     Test  No, 

Total 
Lbs. 

Sq.  In. 
Lbs. 

5035 

1 "  X  H "  shaped 

.47 

31,100 

66,300 

42,600 

64 

17 

11.5 

5036 


Modulus   of   Elasticity 

28,900,000  lbs.  per  Square  Inch 


I'x  H' 


.50 


31,500 


62,900 


39,200 


Modulus    of    Elasticity 

25,000.000  lbs.  per  Square  Inch 


For  comparison  it  should  be  noted  that  the  modulus  of  elasticity  of  mild  steel  is  30,240,000  lbs.  and  of  wrought  iron  28,000,000  lbs.  per  square  inch. 
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TEST  NO.  4 

IMPACT  TESTS 
Two  ships'  steel  plates,  one  '2'  thickness  and  one  }4"  thickness,  each  5'x2'  6", 
with  butt  weld  mid  length  parallel  to  short  sides.     Blows  were  applied  along  the 
weld  across  the  full  width  of  the  plate.     Both  blows  on  same  side  of  plate. 
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Test 
No. 

Description 
and   Size 

Span 

Falling 

Weight 

Lbs. 

Height 

of  Fall 

Feet 

Result 

2762 
2763 

■i'thick,  5'x2'6' 
K' thick,  5'x2'6" 

1st  blow,  4'  6' 
2d  blow,  4'  0  ' 
1st  blow,  4'  6  ' 
2d  blow,  4' 6' 

200 
200 
400 
400 

9 

9 

12 

12 

Uncracked 
Uncracked 
Uncracked 
Uncracked 

TEST  NO.  5 

ALTERNATING  STRESS  TESTS 
Thirteen  specimens  turned  5^  "  diameter  with  butt  weld  at  center.     Rotated 
at    1000   revolutions   per    minute.     Subjected   to    constant   alternating   bending 
movement  in  region  of  weld. 


Calculated 

Number  of 

Test 

Stress  at 

No. 

Description 

Periphery 
Lbs.  per 
Sq.  In. 

Before 
Fracture 

Results 

2680 

14,330 

4,355,000 

Fractured 

2687 

14,330 

5,000,000 

Unbroken 

2689 

16,570 

5,000,000 

Unbroken 

2681 

16,800 

2,000,000 

Broke  at  junction 

2690 

Steel  plate 

18,820 

5,000,000 

Unbroken 

2682 

36"xl5H'xH" 

19,040 

1,705,000 

Fractured 

2688 

weld,  full  width 

20,830 

1,510,000 

Fractured 

2683 

9'  from  end: 

21,050 

.390,000 

Broke  at  junction 

2684 

cut  and  t'lrned  up 

22,620 

2,230,000 

Fractured 

2691 

into  13  rods 

26,090 

246,000 

Broke  at  junction 

2686 

26,880 

390,000 

Fractured 

2692 

27,550 

352,000 

Fractured 

2685 

28,000 

• 

150,000 

Fractured 

Note. — It  has  been  determined  that  an  unwelded  turned  steel  bar  will  with- 
stand a  large  number  of  alternations  (5,000,000  and  over)  when  the  stress  varies 
from  +23,500  lbs.  to  —23,500  lbs.  per  square  inch. 

demanded  the  very  closest  attention  in  this  type  of 
welding  is  the  composition  of  the  electrode  used. 
The  extreme  variation  in  results  as  to  strength  ac- 
complished by  different  operators  under  identical 
conditions  with  the  same  electrode  pointed  definitely 
to  the  operator.  The  reducing  effect  of  the  arc  con- 
verted the  steel  electrode  into  iron  when  deposited. 
The  rapid  cooling  caused  severe  crystallization,  and 
the  exposure  of  the  molten  metal  was  accompanied 
by  rapid  oxidation,  so  that  considerable  criticism  was 
directed  against  the  method  by  metallm'gists  and 
engineers.  Careful  training  has  now  made  available 
an  increased  number  of  good  welders,  and  research 
work  has  resulted  in  various  forms  of  covered  elec- 
trodes which  prevent  oxidation  of  the  molten  metal ; 
and,  as  will  be  shown  in  some  of  the  tables  of  test 
results  attached,  it  has  practically  eliminated  the  ob- 
jectionable results  from  the  reducing  effect  by  pro- 
viding electrodes  of  suitable  composition. 

With  reference  to  covered  electrodes,  it  has  been 
noted  that  the  covering  should  have  certain  specific 
characteristics,  about  as  follows: 

1.  The  concentric  covering  around  the  electrode  must 
have  sufficient  mechanical  strength  to  withstand  shipment 
and  the  handling  to  be  expected  around  a  shipyard  or  in 
the  shop. 

2.  Covering  must  melt  and  flow  at  the  same  tempera- 
ture and  rate  as  the  metal  core  and  when  molten,  the  flux 
must  have  such  viscosity  that  it  maintains  its  position  around 
the  metal  during  the  transmission  of  the  latter  across  the  arc 
and  when  deposited  in  the  weld.  In  this  manner,  the  slag  or 
covering  protects  the  molten  metal  from  contact  with  the  air 
and  thus  reduces  oxidation. 

3.  The  specific  gravity  of  the  coating  must  be  such 
that  it  rises  to  the  surface  in  the  molten  mass,  othei-wise  it 
will  cause  slag  pockets  in  the  weld. 

4.  The  coating  must  be  free  from  elements  detrimental 
to  the  steel  which  might  be  absorbed  in  it,  such  as  sulphur, 
phosphorus  or  silicon  in  excess  quantities.  It  should  prefer- 
ably contain  such  elements  as  carbon  and  manganese  in  quan- 
tities to  replace  such  elements  lost  by  the  reducing  effect. 


TEST  NO.  6 

RESULTS  OF  CHEMICAL  ANALYSIS  OF  ELECTRODES  AND 
DEPOSITED  METAL 


Electrodes 

(Two  Pieces 

A.  W.  P.) 

Per  Cent 

Steel  Plate 
Per  Cent 

Deposited 

Metal 
Per  Cent 

Carbon  (by  combustion) 

0.149 
0.051 
0.062 
0.050 
0.409 

0.172 
0.020 
0.034 
0.044 
0.430 

0.106 
0.010 
0,051 
0,038 
0.488 

Sulphur 

Manganese 

TEST  NO.  7 

COMPARISON  OF  ARC  WELDED  AND  RIVETED  JOINTS 

IN  SHIPS'  PLATES 

LAP  JOINTS 


Specimen 

Lap 
In. 

Sectional 
Area 
Sq.  In. 

Breaking 
Stress 

Remarks 

Welded  joint 

1.5 
2.0 
7.5 
9.0 

1.5 
2.5 
9.6 
9.1 

26.7 
25.9 
17.2 
18.9 

Welded  joint 

Treble  riveted 

Treble  riveted 

Broke  through  rivets 
Broke  through  rivets 

TEST  NO.  8 

BUTT  STRAP  JOINTS 


Specimen 

Size  of 

Strap 

In. 

Sectional 

Area 

Sq.  In. 

Breaking 
Stress 

Tons  per 
Sq.  In 

Remarks 

Welded  butt ...      . 

3.25X.25 

3.25x25 

12       X.62S 

12       x.625 

2.0 
2.0 
6.0 
6.0 

29.8 
20.0 
18.3 
16.1 

Welded  butt 

Treble  riveted 

Double  riveted 

Broke  through  rivets 
Broke  through  rivets 

It  is  quite  probable  that  more  arc  welding  is 
being  done  in  this  country  today  by  uncovered  than 
by  covered  electrodes.  Very  many  different  composi- 
tions are  in  use  and  some  bare  metal  electrodes  give 
quite  creditable  results.  There  is  a  general  trend, 
however,  towards  the  covered  type,  particularly  in 
Great  Britain.  In  this  country  the  covered  electrode 
has  been  found  very  desirable  where  alternating 
current  is  used.  Alternating  current  requires  greater 
skill  on  the  pai't  of  the  operator  to  maintain  the 
arc,  and  the  covered  electrode  has  some  tendency  to 
stabilize  and  quiet  the  alternating  current  arc.  From 
the  above  it  will  be  evident  that  the  composition  of 
the  electrodes  is  of  extreme  importance,  also  the 
composition  of  the  slag  for  covered  electrodes.  It  is 
also  evident  that  different  compositions  should  be 
used  for  different  classes  of  work,  and  it  is  quite 
possible  at  the  present  time  to  obtain  electrodes  to 
give  specific  results  when  used  on  cast  iron,  cast 
steel,  rolled  steel  and  even  non-ferrous  materials. 

It  not  infrequently  happens  that  where  arc  weld- 
ing of  a  general  character  is  practiced,  as  in  a  ship- 
yard, only  one  type  of  electrode  will  be  used  for  all 
kinds  of  material.  It  has  been  the  observation  of 
the  writer  that  quite  frequently  the  composition  or 
characteristics  of  this  one  will  be  unknown  to  the 
users.  Under  such  circumstances  it  is  to  be  expected 
that  results  will  be  haphazard  and  subject  to  much 
criticism.     It  should,    therefore,  be    the    object  of 


llllilllllllllilllilllllllllllllllllllllllllllllllllllllllllllllllll 
DO  YOU  REMEMBER 

the  record-breaking  40-000-VQlt  transmission  experi- 
ments of  the  Telluride  Copper  Company  twenty-three 
years  ago?  It  'was  conclusively  proven  at  the  time  that 
50,000  volts  was  probably  the  upper  limit  of  transmis- 
sion  voltage. 

Illlllll 


574 


JOURNAL    OF    ELECTRICITY 


[Vol.  45— No.  12 


everyone  interested  in  electric  arc  welding  to  advance 
the  idea  of  using  such  equipment  and  such  operators 
as  will  produce  proper  results. 

Arc  Welding  Machines 

Five  years  ago  the  machines  on  the  market  de- 
signed especially  for  arc  welding  were  limited  to  a 
comparatively  small  number.  At  the  present  time 
practically  every  electrical  machine  manufacturer 
of  any  importance  is  prepared  to  furnish  machines 
of  especial  design  for  this  puipose  either  of  the  fixed 
or  portable  type,  for  the  simultaneous  use  of  one  or 
more  men,  and  many  concerns  will  furnish  apparatus 
for  either  direct  or  alternating  current.  The  design 
principle  of  a  majority  of  the  direct  current  machines 
is  the  same;  that  is,  constant  energy  at  the  arc. 
The  usual  open  circuit  voltage  of  the  d.c.  machine  is 
approximately  60  volts  with  a  welding  voltage  from 
12  to  20.  The  open  circuit  voltage  of  the  alternating 
current  machine  is  approximately  110  and  the  weld- 
ing voltage  across  the  arc  from  20  to  30  volts.  Both 
types  of  machines  have  certain  advantages  and  dis- 
advantages. Where  a  large  amount  of  welding  is  to 
be  done  in  a  shop  of  such  character  that  the  work 
can  be  brought  to  the  machine,  direct  current  appa- 
ratus is  usually  preferable,  one  machine  being  pro- 
vided with  several  welding  circuits;  for  portable 
work  in  the  shop,  where  it  is  not  possible  to  bring 
the  work  to  the  machine,  either  type  of  machine, 
depending  somewhat  upon  the  electrical  disti'ibution 
system  in  the  shops  themselves.  For  work  aboard 
ship,  either  type  may  be  used,  depending  also  upon 
the  distribution  system  on  the  ways.  In  general, 
direct  current  apparatus  is  more  costly  than  alter- 


nating current,  is  heavier  and  therefore  less  portable. 
It  has  an  advantage  in  that  much  less  skilled  opera- 
tors can  be  used  as  welders.  One  of  the  principal 
objections  to  alternating  current  equipment  is  the 
extremely  low  power  factor  of  this  type  of  machine. 
It  also  requires  gi'eater  skill  on  the  part  of  the 
operator.  Its  cost,  however,  is  much  less  than  the 
direct  current  machine. 

Results  Obtained  with  Arc  Welding 

As  an  indication  of  what  can  be  accomplished 
today  by  arc  welding,  a  series  of  tables  are  repro- 
duced herewith,  giving  comparisons  between  riveted 
and  welded  joints  in  ship  plating  and  the  physical 
characteristics  of  welded  specimens  in  comparison 
with  unwelded  ones.  Tests  1  to  6  show  results  of 
tests  conducted  by  Kirkaldy  &  Sons  of  London  for 
Lloyd's  Register  of  Shipping.  These  tests  were  con- 
ducted by  a  welding  company  on  lap  and  butt  strap 
joints.  It  will  be  noted  that  the  relative  cost  is  given 
between  welding  and  riveting. 

TEST  NO.  9 

COMPARATIVE  COST  OF  JOINING  SHIP  PLATES  BY  RIVETING 
AND  WELDING 


Thickness 

of  Plate 

In. 

Description  of  Joint 

Rivets 

Cost  per 
Foot 

j_ 

^4  "  dia. 

100     % 
69.3% 

V 

i 

?-4  "  dia. 

100     % 
49     % 

M 

K'dia. 

100     % 

72 . 2% 

y> 

3-2 

K'dia. 

100     % 

;l 

Heavy  welded  lap 

50.8% 

Double  butt  strap 

Heav,v  butt  weld 

J^'dia. 

100     % 
46.7% 

Problem  Course  in  Electricity 

BY   H.    H.    BLISS 

(What  difference  would  it  make  to  the  brightness  and  durability  of  your  lamps  if  all  the  wir- 
ing in  your  home  were  changed?  The  following  article,  the  eleventh  of  a  series,  takes  up  the 
relations  between  wire  sizes  and  voltage,  and  allied  problems.  The  author  is  on  the  staff  of 
Riverside  Junior  College,  at  Riverside,  California. — The  Editor.) 


PROBLEMS  IN  WIRING 

Cost  of  Wii'e. — Wires  used  for  electric  distribu- 
tion are  sold  by  weight,  and  as  the  price  per  pound 
does  not  vary  gi'eatly  in  the  range  of  sizes  generally 
used,  we  may  figure  the  cost  as  roughly  proportional 
to  the  weight. 

The  weight  in  tiu"n  depends  upon  the  cross 
section  area  of  the  wire,  and  of  course  the  area  is 
inversely  proportional  to  the  resistance.  Hence,  in 
selecting  the  size  of  wire  to  fit  any  given  conditions, 
one  has  to  balance  the  conflicting  advantages  of  low 
resistance  and  low  cost  of  material. 

It  is,  of  course,  desirable  to  have  as  low  resist- 
ance as  possible  on  account  of  both  voltage  drop  and 
power  loss.  On  a  lamp  circuit,  for  instance,  the 
voltage  at  the  lamps  when  all  are  burning  should  not 
fall  below  97  per  cent  of  the  voltage  there  when  none 
are  lighted,  for  otherwise  the  lamps  will  either  give 
unsatisfactory  light  or  burn  out  early.  The  cost  of 
the  energy  lost  in  heating  the  conductors  is  an 
expense  which  must  be  considered  in  comparison 
with  the  cost  of  the  wire.     It  has  been  shown  that. 


other  conditions  being  constant,  the  greatest  econ- 
omy results  from  selecting  conductors  of  such  size 
that  the  interest  on  the  cost  of  the  wire  is  equal  to 
the  cost  of  the  energy  lost  in  one  year. 

To  calculate  the  weight  of  any  length  of  bare 
wire  of  given  size,  refer  to  the  wire  table  given  with 
the  previous  set  of  problems.  Divide  the  lbs.  per 
1000  ft.  by  1000  and  then  multiply  by  the  length. 
For  problems  involving  cost,  assume  a  price  of  30 
cents  per  lb.  for  bare  copper.  Insulated  wire  weighs 
more  and  costs  more  than  bare  wire;  tables  of 
weights  and  prices  are  furnished  by  manufacturei's 
and  distributors. 

At  30  cents  per  lb.,  how  long  a  piece  of  No.  11 
bare  copper  could  be  bought  for  $2.70?  From  the 
table,  1000  ft.  weigh  24.93  lbs.;  hence  a  piece 
1000/24.93  or  40  ft.  long  weighs  1  lb.  Then  270/30 
=  9  lbs. ;  9  X  40  =  360  ft. 

Effect  of  Changing  Voltage. — It  is  interesting  to 
compare  the  cost  of  the  wire  necessary  for  trans- 
mitting a  certain  amount  of  energy  for  a  given  dis- 
tance (a)  at  low  voltage  and  (b)   at  high  voltage. 
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For  a  single  example,  assume  a  lamp  load  of  3  kw., 
the  power  to  be  delivered  500  ft.  away  with  a  drop 
not  over  2  per  cent  of  the  generator  voltage.   Com- 


Neutral 


220 


U 


Fig.  A. — Three-wire  distribution  for  110-220  volts.  It  is  possible  with 
modern  api>aratus  to  use  this  method  with  a  single  generator  or  trans- 
former. 

pare  the  weights  of  wire  necessaiy  if  the  pressure  at 
the  generator  be  taken  in  turn  at  110  and  220  volts. 

For  the  lower  voltage,  the  di'op  is  limited  to 
.02  X  110  =  2.2  volts,  leaving  107.8  at  the  lamps. 
The  current  =  3000/107.8  =  28  amperes ;  the  resist- 
ance of  1000  ft.  of  wire  must  not  exceed  2.2/28  =^ 
.0785  ohms.  From  the  table  we  select  No.  00  wire, 
whose  resistance  is  .0778. 

With  220  volts  the  drop  is  4.4  volts;  current 
:=  3000/215.6  =  14  amperes,  half  as  much  as  before. 
Resistance  =  4.4/14  ^  .314  ohm.  Select  No.  5  wire, 
whose  resistance  is  .3128. 

The  weights  of  the  wires  are :  No.  00,  402.8  lbs. ; 
No.  5,  100.2  lbs.  Hence  with  220  volts  the  cost  for 
wire  is  only  one-fourth  as  gi-eat  as  with  110  volts. 
It  is  to  be  noted  that  the  power  loss  is  exactly  the 
same  in  the  two  cases :  28  X  28  X  -0778  =  61  watts ; 
14  X  14  X  -313  =  61  watts.  In  general,  for  a  two- 
wire  system  with  a  given  load,  a  given  loss  and  a 
given  percentage  voltage  drop,  doubling  the  voltage 
reduces  the  cost  of  wire  to  y^.  It  is  now  apparent 
why,  in  transmitting  current  over  great  distances 
from  the  western  mountain  hydroelectric  plants  to 
the  big  industrial  centers  of  the  Pacific  Coast,  the 
voltages  are  set  higher  year  after  year;  to  prevent 
prohibitive  losses,  the  current  in  the  lines  must  be 
brought  as  low  as  possible  and  hence  voltages  much 
greater  than  100,000  are  becoming  common. 

Three-Wire  System, — In  spite  of  the  higher  cost 
of  the  wire  for  the  110-volt  distribution  in  the  exam- 
ple above,  there  are  good  reasons  for  preferring  the 
lower  voltage.  One  is  the  fact  that  lamps  and  appli- 
ances can  be  made  more  rugged  and  more  efficient 
for  110  volts  than  for  220.  Another  reason  is  the 
fact  that  a  person  coming  into  contact  with  live  wii-es 
has  far  less  chance  of  serious  injury  with  the  lower 
voltage.  If  one  side  of  a  220-volt  line  is  "gi-ounded" 
(that  is,  connected  to  the  earth,  either  accidentally 
or  intentionally),  one  who  touches  the  other  wire  is 
likely  to  take  through  the  body  a  really  dangerous 
current. 

To  get  the  advantages  of  the  110-volt  system 
and  at  the  same  time  hold  wiring  costs  down  to 
approximately  the  level  corresponding  to  the  220-volt 
distribution,  the  "three-wire  system"  was  invented. 
In  Fig.  A  is  shown  an  example  of  an  early  three-wire 


distribution;  two  direct  current  generators  are  con- 
nected in  series,  with  three  leads  going  to  the  load. 
Lamps  are  connected  between  the  central  wire 
(known  as  the  "neutral")  and  either  outer  wire,  and 
motors  may  be  connected  in  the  same  way  or  be- 
tween the  two  outer  wires.  It  is  customary  to 
ground  the  neutral,  and  then  a  person  coming  into 
contact  with  one  outer  wire  gets  only  a  110-volt 
shock.  It  is  very  rare  that  one  touches  both  outer 
conductors  at  once. 

To  calculate  the  cost  of  wire  in  a  three-wire 
system  to  carry  the  3-kw.  load  of  the  example  above, 
consider  that  half  the  lamps  are  on  each  side  of  the 
neutral.  The  outer  wires  are  then  figured  exactly 
as  in  the  case  of  the  220-volt  distribution,  and  the 
loss  and  voltage  drop  will  be  exactly  as  in  that  case. 
If  the  neutral  is  made  the  same  size  as  the  other 
wires,  as  is  often  done,  the  total  weight  of  wire  is 
\y-2  times  as  gi-eat  as  for  the  220-volt  system,  and 
%  as  great  as  for  the  110-volt  system. 

Unbalanced  Load. — If  half  the  lamps  on  one 
side  of  the  neutral  are  extinguished  while  the  rest 
burn,  there  will  be  a  drop  of  2.2  volts  in  the  neutral, 


Polarized  I      ^      I  Helay 

Fig.  B. — Three-wix"e  lighting  system  controlled  magnetically  from  a  dis- 
tance of  a  mile  or  more.  The  armature  of  the  polarized  relay  is  a  perma- 
nent magnet. 

and  the  lamps  used  will  get  4  per  cent  less  than 
normal  voltage,  which  is  too  low  to  be  satisfactory. 
Hence  it  is  customary  to  balance  the  load  in  such  a 
way  that  approximately  as  much  current  is  drawn 
through  one  outer  wire  as  through  the  other. 

If  the  neutral  breaks  or  is  disconnected  while 
the  load  is  perfectly  balanced,  it  will  make  no  differ- 
ence, for  under  such  circumstances  it  carries  no 
current.  But  if  the  load  is  unbalanced  such  an  acci- 
dent may  cause  serious  trouble.  Suppose  that  a 
load  of  resistance  equal  to  3  ohms  is  on  one  side 
of  a  110-220  volt  system  and  a  10-ohm  load  is  on 
the  other.  The  breaking  of  the  neutral  means  that 
220  volts  will  be  applied  to  3  -f  10  =  13  ohms ;  the 
current  will  be  220/13  =  17  amperes  (if  the  resist- 

||!l|||||||||!ll||||||||||||||||||||||||i|l|||||||||||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW 

DO  YOU  REMEMBER 

— in  1887  when  the  Journal  of  Electricity  was  started,  at 
a  time  when  the  electrical  industry  itself  had  been  in 
existence  not  quite  ten  years  and  the  first  electrical 
paper  in  New  York  was  only  two  years  old? 
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ances  remain  the  same),  and  the  voltage  applied  to 
the  10-ohm  load  will  be  17  X  10  =  170,  sufficient  to 
burn  out  the  lamps  very  quickly. 

In  this  example  it  was  assumed  that  the  resist- 
ance of  the  load  did  not  vary  when  the  breaking  of 
the  neutral  changed  the  current.  With  a  lamp  load 
this  assumption  is  not  in  accord  with  the  facts,  for 
lamp  filaments  do  alter  their  resistance  whenever 
the  temperature  changes.  Metallic  wires,  such  as 
the  filaments  in  Mazda  lamps,  offer  more  resistance 
v/hen  they  get  hotter,  while  carbon  filaments  de- 
crease their  resistance  as  the  temperature  rises. 
Hence  if  the  lamps  in  the  example  above  were  of 
tungsten,  the  10-ohm  load,  becoming  hotter  than 
before,  would  increase  its  resistance,  while  the  3-ohm 
load  would  decrease  its  resistance.  There  would 
accordingly  result  an  even  more  pronounced  dispro- 
portion of  voltage  and  the  quicker  destruction  of  the 
lamps  in  the  10-ohm  load. 

As  carbon  lamps  have  a  greater  resistance  cold 
than  hot,  when  current  is  started  in  them  it  increases 
comparatively  slowly,  in  contrast  with  the  instant 
brightness  of  the  tungsten  lamp.  Had  the  lamps  in 
the  example  been  of  the  old  carbon  type,  the  differ- 
ence between  the  two  voltages  would  have  been  much 
less  than  was  calculated. 

Remote  Control. — The  arrangement  diagi'ammed 
in  Fig.  B  is  used  on  the  San  Francisco  waterfront  for 
lighting  piers  a  mile  or  more  from  the  office  of  the 
harbor  electrician.  Examination  of  the  sketch  will 
disclose  the  fact  that  the  control  current  flows  either 
forward  or  backward  in  the  single  control  wire,  re- 
turning through  the  earth  or  the  neutral  wire.  It 
causes  the  armature  of  the  relay  to  move  to  the  right 
or  left,  thus  sending'  a  strong  current  to  the  main 
magnets  which  throw  the  lighting  switch. 

Answers  for  First  Wire  Problems 
109:     3600  CM.;  62,500  CM.;  4,840,000  CM. 

110.  A  one  C.  M.  wire  of  this  length  would  have  4000  X 
10  =  40,000  ohms;  40,000/400  =  100;  hence  the  given  wire 
has  100  C.  M.  area  and  a  diameter  =  sq.  rt.  of  100  ^=-  10  mils. 

111.  Area  =  300  X  300  =  90,000  C.  M.  Resistance  = 
7300  X  10.65/90,000  =  .864  ohm. 

112.  62.5  X  875  =  54,700  sq.  mi,ls  =  69,700  C  M. 
Resistance  of  1000  ft.  =  1000  X  10/69,700  =  .1435  ohm. 

113.  A  one  C.  M.  wire  860  ft.  long  would  have  8600 
ohms  resistance;  it  would  take  8600/.3  =  28,670  such  wires 
to  give  a  resistance  of  .3  ohm.     Hence  section  area  ^  28,670 
CM.  =  22,500  sq.  mils.     Thickness  =  sq.  rt.   of  22,500  =. 
150  mils. 

114.  A  one  C.  M.  wire  would  have  5/12  of-  10  or  4.17 
ohms;  the  given  wire  is  equivalent  to  4.17/.0515  ^  81  such 
wires.    Cross  section  =  81  C.  M.;  diameter  ^  9  mils. 

115.  4.185  ohms;   5.07  ohms. 

116.  220  feet. 

117.  No.  28. 

118.  For  75%  efficiency,  the  kw.  in  =  the  hp.  out. 
10,000  watts  at  100  volts  means  100  amperes;  4  volts  drop 
with  100  amperes  gives  ohms  =  4/100  =  .04  ohm  in  500  ft. 
of  wire,  or  .08  ohm  per  1000.    Hence  select  wire  No.  00. 

119.  250,000/37  =  6,760  CM.;  diameter  =  sq.  rt.  of 
6,760  =  82.2  mils.    Resistance  =  267,750/6,760  =  39.6  ohms. 

120.  Loop  resistance  =  2  X  26.775  X  1.999  =  107 
ohms.    Drop  :=  32.1  volts.    Remaining  voltage  —  7.9. 

121.  Length  of  average  turn  =  3.14  X  4.2  =  13.2  in.  = 
1.1  ft.   Total  length  =  360  X  1.1  =  396  ft.    Resistance  =  .396 


X  6.374  X  1.064  =  2.69  ohms.  Current  =  22/2.69  =  8.17 
amperes.  Ampere  turns  =  8.17  X  860  =  2,940;  watts  = 
22   X   8.17  =  180. 

Second  Set  of  Wire  Problems 

Note:  A  wire  table  arranged  conveniently  for  working 
these  problems  is  to  be  found  in  the  previous  issue  of  the 
Journal  of  Electricity,  page  530. 

122.  In  a  certain  large  building  one  pair  of  wires 
must  carry  85  amperes  a  distance  of  175  feet  from  the 
switchboard.  Find  the  safe  size  of  rubber  covered  copper 
wire  and  the  weight  of  copper  in  it.  What  is  the  drop  in 
this  line? 

123.  A  small  spool  contains  70  feet  of  bare  copper  wire. 
No.  20,  B  &  S  Gage.  The  spool  is  sold  for  30  cents;  calculate 
the  cost  of  copper  per  pound. 

124.  In  the  diagram  of  remote  control  (Fig.  B),  does 
the  control  curi-ent  flow  into  or  out  of  the  paper  at  the  upper 
side  of  the  right  hand  relay  magnet  when  the  "ON"  button 
is  pressed?  Which  way  does  the  current  flow  in  the  other 
relay  magnet? 

125;  How  long  must  a  No.  2  copper  wire  be  in  order 
that  its  weight  in  pounds  may  equal  its  cross  section  area 
in  circular  mils  ?  Repeat  for  No.  20  and  No.  36  and  get  an 
approximate  rule  for  all  sizes. 

126.  At  400  feet  from  a  115-volt  generator  there  is  to 
be  installed  a  d.c.  motor  which  takes  36  amperes  at  full  load 
and  3  amperes  at  no  load.  Find  size  of  wire  to  use  to  limit 
the  voltage  drop  to  4  volts,  and  determine  voltage  at  motor 
at  no  load. 

127.  A  load  of  42  kw.  is  to  be  transmitted  a  distance 
of  6,000  feet  on  two  wires.  The  input  to  the  line  is  not  to 
exceed  45  kw.  Find  weight  of  copper  required  if  the  voltage 
at  the  load  =  600.     Repeat  for  a  voltage  of  2400. 

128.  A  three-wire  system  has  No.  10  wires  125  ft.  long. 
Find  voltage  at  each  lamp  if  generators  give  116  volts  each 
and  there  are  40  half-ampere  lamps  on  each  side  of  the 
neutral.  Find  voltage  at  load  if  all  the  lamps  on  one  side 
of  the  neutral  are  turned  off. 

129.  On  the  basis  of  the  data  for  wire  No.  5,  calculate 
the  weight  of  one  cubic  foot  of  copper. 

130.  Ten  880-watt  electric  stoves  are  connected  to  the 
same  110-volt  circuit  70  feet  from  the  switch  cabinet.  What 
size  copper  ware  must  be  used  to  limit  the  voltage  drop  to  3 
volts?     Is  this  wire  large  enough  to  be  safe? 

131.  Find  the  cost  of  copper  at  30  cents  per  lb.  for 
a  three-wire  system  delivering  5  kw.  at  120-240  volts  1300  ft. 
from  the  generator  with  voltage  drop  not  to  exceed  3%  of 
the  voltage  at  the  load.  Make  the  three  wires  of  the  same 
size. 

132.  What  is  the  voltage  distribution  in  the  system  of 
Problem  131  if  the  neutral  breaks  when  there  is  a  load  of 
resistance  equal  to  6  ohms  on  one  side  of  it  and  9  ohms  on 
the  other?     Assume  247  volts  at  the  generators. 

133.  If  the  ampere-tums  on  a  certain  magnet  =  12,000, 
find  the  applied  voltage.  The  number  of  turns  is  2400,_  and 
the  average  length  of  one  turn  is  8  inches.  The  wire  is  40 
mils  in  diameter'  and  has  10.7  ohms  per  C.  M.  foot. 

134.  A  motor  and  a  generator  319  feet  apart  are  con- 
nected by  two  No.  8  copper  wires.  If  the  generator  delivers 
to  the  line  18.9  kw-hr.  in  10  hours,  and  the  motor  (of  75% 
efficiency)  gives  out  1.80  hp.  continuously,  what  is  the  current 
in  the  line  and  the  voltage  at  the  motor? 


TELEPHONING  PHOTOGRAPHS 

A  photograph  that  was  telephoned  from  Ant- 
werp to  the  Matin  office  in  Paris  recently,  depicted 
Swedish  women  athletes  marching  in  the  Olympic 
Games  Stadium.  The  photograph  was  telephoned 
the  200  miles  in  eight  minutes.  Considerable  atten- 
tion is  being  given  in  London  just  now  to  the  use  of 
the  telephone  in  connection  with  the  transmission  of 
photographs.  One  London  newspaper  has  interested 
itself  in  this  new  development  of  pictorial  telephony 
and  has  displayed  whole  pages  of  really  first-class 
photographs  that  were  submitted  many  miles  away 
by  telephone. 
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This   Electrical   Home  of  Los   Angeles  is  one  of  the   several    which   have  been  opened  to  the  public  under  the  auspices  of  the  electrical  industry  in 
California.     They   have  done  more  than   any_  other  one  factor  to   impress  the  advantages  of  the  convenience  outlet  upon  the  public  mind. 


A  Year's  Work  for  Cooperation 


BY  LEE  H.  NEWBERT 


(Among  achievements  of  the  electrical  industry  in  the  West,  the  California  Electrica.l  Co- 
operative Campaign  holds  a  distinctive  place.  The  chairman  of  the  Advisory  Committee  here 
reviews  the  Campaign's  work  during  the  past  year,  and  outlines  the  work  planned  for  1921. 
—The  Editor.) 


A  glance  back  over  the  work  done  in  1920  by 
the  California  Electrical  Cooperative  Campaign 
shows  many  accomplishments  within  the  electrical 
industry  and  for  "Better  Service  to  the  Public." 

Spreading  the  Convenience  Outlet  Idea 

Outstanding  among  these  accomplishments  of 
1920  is  the  development  of  the  convenience  outlet 
idea  which  has  been  received  with  enthusiasm  by  the 
electrical  industry,  and  not  less  enthusiastically  by 
the  public  and  those  who  serve  them  in  home  plan- 
ning and  building — namely,  our  friends  the  archi- 
tects, subdividors  and  builders.  Many  of  these 
throughout  the  state  have  been  visited,  and  to  them 
has  been  explained  the  service  which  they  can  render 
to  their  clients  and  customers  by  providing  proper 
wiring  and  adequate  convenience  outlets  in  the 
homes,  apartment  houses  and  business  building^ 
which  they  desire,  build  or  sell.  The, majority  of 
them  grasped  at  once  the  fact  that  the  interests  of 
themselves,  their  clients  and  the  electrical  industry 
are  at  one  in  this  matter,  and  the  few  who  doubted 
must  certainly  have  been  convinced  by  the  interest  in 
proper  wiring  and  convenience  outlets  shown  by  the 
150,000  visitors  who  have  crowded  the  five  Modern 
Electrical  Home  exhibits  opened  to  the  public  in 
California  during  the  past  few  months.  The  unques- 
tionable value  of  the  service  which  the  Cooperative 
Campaign  is  able  to  render  to  the  public  and  to  the 
electrical  and  other  industries  concerned  with  home 
building  by  cultivating  the  idea  of  proper  wiring 
and  adequate  convenience  outlets,  is  the  real  reason 
for  this  work  of  the  Cooperative  Campaign  having 
met  with  such  encouraging  success.  "Better  Service 
to  the  Public"  is  our  motto  and  better  service  to  the 
public  must  be  the  outstanding  result  of  our  efforts 
if  the  results  are  to  be  worthy  of  the  effort  involved. 


The  Newspaper's  Electrical  Page 

Not  less  important  than  the  convenience  outlet 
idea,  although  from  its  very  nature  less  easy  to 
evaluate  in  terms  of  service  to  the  public,  is  the 
advertising  campaign  which  was  conducted  during 
the  past  year  and  which  closed  August  1st  after 
Electrical  Pages  had  been  established  in  newspapers 
of  all  towns  in  California  large  enough  to  support 
them  creditably.  While  the  amount  of  advertising 
space  and  publicity  obtained  for  the  electrical  indus- 
try was  large  and  of  material  value  to  the  industry, 
the  more  important  result  achieved  was  the  awaken- 
ing of  all  branches  of  our  industry  to  the  fact  that 
every  desirable  kind  of  publicity  should  be  employed 
to  carry  to  the  public  the  industry's  message  of  its 
service  and  its  problems,  and  above  all  the  idea  of 
the  mutual  self-interest  of  the  public  and  the  indus- 
try in  the  development  of  California's  hydi'oelectric 
energy.  Much  good  also  has  been  accomplished  in 
improving  the  character  of  all  electrical  advertising 
by  continually  emphasizing  the  value  of  truth  and 
an  ethical  attitude  toward  competition.  I  venture  to 
express  the  opinion  that  none  of  the  electrical  adver- 
tisers who  have  come  closely  into  contact  with  the 
work  of  the  Cooperative  Campaign  would  now  con- 
sider for  a  moment  the  violation  of  either  of  these 
fundamental  principles  of  good  business  and  good 
advertising,  and  that  as  a  result  the  advertising  of 
the  electrical  industry  is  fixed  on  an  ethical  plane 
which  will  amply  justify  the  confidence  of  the  public. 


iilllllliililiilllllliiiiiillllliiilllliiiilllllliillM^^^^^ 

DO  YOU  REMEMBER 

In  1897  When  Lander,  Wyoming,  then  a  town  of  1500 

inhabitants,  hauled  the  materials  for  its  electric  plant 
150  miles  from  the  nearest  railway  over  mountain  trails 
on  muile  back? 
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Cooperating  with  the  Conti-actor-Dealer 

A  highly  important  part  of  the  past  year's 
endeavor  was  the  continuation  of  the  work  upon  the 
pi'oblems  of  the  individual  electrical  contractor  and 
dealer,  store  location  and  arrangement,  window  and 
interior  display,  store  management  and  salesman- 
ship; all  received  their  just  proportion  of  the  field 
representatives'  efforts,  and  to  learn  of  the  advance 
made  along  these  lines  one  has  only  to  observe  the 
contractor-dealer  establishments  of  today  and  con- 
trast them  with  those  of  a  year  or  two  ago.  Another 
phase  of  the  contractor-dealer's  business  which  has 
I'eceived  special  attention  from  the  Cooperative  Cam- 
paign is  that  of  proper  accounting.  Much  good  has 
been  accomplished  through  the  installation  of  the 
Standard  Accounting  System  of  the  National  Asso- 
ciation of  Electrical  Contractors  and  Dealers  by  the 
representatives  of  the  Campaign.  Moreover,  the  im- 
portance of  proper  accounting  methods  in  the  deter- 
mination of  present  conditions  and  future  policy  in 
any  electrical  retail  business  has  been  brought  home 
to  the  minds  of  all  branches  of  the  electrical  industry 
in  California,  so  that  the  interest  now  manifest  in 
this  most  vital  subject  gives  promise  of  even  gi-eater 
forward  strides  during  the  coming  year. 

Cooperation,  that  cumulative  force  which  cre- 
ates great  undertakings  and  in  their  achievement 
re-creates  itself,  has  developed  in  an  inspiring  degree 
within  the  electrical  industry  of  California  through 
the  medium  of  the  California  Electrical  Cooperative 
Campaign,  until  the  eyes  of  the  electrical  industry 
of  the  entire  country  are  turned  with  interest  to 
observe  its  results  and  to  learn  its  methods.  Those 
at  a  distance  are  often  better  able  to  place  a  proper 
value  upon  its  work  and  it  is  indeed  gratifying  to 
learn  that  the  principles  and  methods  of  cooperative 
effort  in  California  are  being  approved  and  adopted 
by  the  electrical  industry  in  many  other  sections  of 
the  United  States,  and  that  the  "California  Idea" 
bids  fair  to  become  nation-wide. 

Plans  For  the  New  Year 

With  such  evidences  of  confidence  in  the  under- 
lying principles  and  policies  of  the  California  Elec- 
trical Cooperative  Campaign,  the  Advisory  Com- 
mittee undertakes  the  work  of  the  coming  year  with 
renewed  vigor,  and  has  formulated  its  plans  with 
confidence  but  wth  care.  Briefly,  these  plans  include 
the  following  principal  lines  of  action : 

1.  Extensive  development  of  the  convenience  outlet 
idea,  including  personal  work  with  architects,  builders  and 
subdividors,  the  establishment  of  Modern  Electrical  Home 
exhibits  in  all  the  principal  cities  and  towns  of  the  state,  and 
lectures  and  bulletins  on  the  industry's  part  in  developing  the 
convenience  outlet  idea.  This  work  will  include  the  presenta- 
tion of  this  idea  to  the  electrical  journeymen,  because  the 
Advisory  Committee  believes  that  the  workmen  who  come 
daily  in  contact  with  the  public  can  aid  materially  in  ex- 
tending to  the  public  the  convenience  outlet  idea,  and  will 
gladly  do  this  when  the  self-interest  of  the  electrical  journey- 
men in  this  matter  has  been  pointed  out  to  them. 

2.  Proper  accounting  by  electrical  contractors  and 
dealers  will  be  furthered  thi'ough  lectures  on  this  subject 
before  local  groups  of  contractors  and  dealers,  and  by  bul- 
letins addressed  to  the  various  branches  of  the  industry  in 
California,  explaining  how  they  can  assist  in  promoting  better 
accounting.  The  presentation  of  this  subject  by  the  Coopera- 
tive Campaign  will  tie  ivi  with   a  correspondence   course  on 


Accounting  for  Electrical  Contractor-Dealers  now  in  prepara- 
■  tion  by  the  University  of  California  and  based  on  the  Stand- 
ard Accounting  System.  The  Advisory  Committee  believes 
this  will  afford  the  contractor  and  dealer  the  fundamental 
understanding  of  accounting  which  is  so  necessary  to  the 
proper  conduct  of  any  business  which  expects  to  develop. 

3.  The  Advisory  Committee  recognizes  the  vital  impor- 
tance to  the  electrical  industry  and  the  public  of  the  rapid 
development  of  our  hydroelectric  resources.  It  will  therefore 
undertake  to  present  this  subject  to  the  industry  and  to  the 
public  through  a  Speakers'  Bureau,  providing  speakers  of 
recognized  authority  to  present  on  all  proper  occasions  the 
message  of  the  service  of  the  electrical  industry  to  the  public 
and  the  necessity  for  action  by  the  public  in  their  own  interest 
to  make  this  service  available.  The  work  of  the  Speakers' 
Bureau  will  be  correlated  with  the  work  of  the  Public  Rela- 
tions Committee  of  the  Pacific  Coast  Section,  National  Elec- 
tric Light  Association,  and  will  be  supplemented  by  bulletins 
and  other  publicity  sent  to  the  industry  and  to  the  public. 

4.  The  Cooperative  Campaign  will  devote  much  time  to 
the  subject  of  Industrial  Illumination  during  1921.  The 
exhibit  of  industrial  lighting  in  San  Francisco  is  now  open 
and  the  work  of  installing  a  similar  exhibit  in  Los  Angeles  is 
under  way.  These  will  be  permanent  exhibits  of  the  same 
general  description  as  the  exhibit  at  the  Pasadena  Convention 
of  the  N.  E.  L.  A.,  and  lectures  on  the  principles  of  proper 
industrial  illumination  and  the  bmefits  to  the  industrial  or 
commercial  establishment  utilizing  such  service,  as  well  as 
the  beneficial  effect  upon  employes  and  the  consuming  public, 
will  be  presented  on  announced  dates  in  connection  with  the 
exhibit. 

In  addition  to  the  permanent  industrial  lighting  exhibits 
at  San  Francisco  and  Los  Angeles,  the  Advisory  Committee  is 
providing  for  a  portable  exhibit  which  will  be  shipped  from 
city  to  city  in  California,  covering  the  industrial  territory 
outside  the  cities  of  Los  Angeles  and  San  Francisco. 

The  foregoing  outline  is  not  intended  to  create 
the  impression  that  other  activities  of  the  Campaign 
are  to  be  discontinued.  The  Advisory  Committee 
will  continue  its  work  with  all  the  problems  of  the 
contractor-dealer  as  well  as  with  the  various  other 
questions  affecting  "better  service  to  the  public." 
Armed  with  the  fruitful  expeilences  of  the  past  three 
years,  and  reposing  its  confidence  in  the  continuation 
of  that  fine  cooperation  of  the  electrical  industry 
which  has  made  possible  the  successes  of  1920,  the 
Advisory  Committee  believes  that  1921  will  surpass 
in  achievement  any  year  of  the  history  of  the  Cali- 
fornia Electrical  Cooperative  Campaign. 


A  neat  window  display  in  the  store  of  E.  Brettell,   president  of  the 
contractor-dealers'  association,  Vancouver,  British  Columbia 
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Work  of  the  Electrical  Jobbers  in  1920 


BY  C.    C.  HILLI9 


(The  effectiveness  of  the  electrical  industry  depends  upon  the  combined  cooperative  activity  of 
its  various  groups,  and  a  realization  that  their  interests  are  the  same.  The  chairman  of  the 
Pacific  Division  of  the  Electrical  Supply  Jobbers'  Association  outlines  in  the  following  article 
the  contribution  of  the  jobbers  to  the  well-being  of  the  whole. — The  Editor.) 


This  is  the  period  of  the  year  for  taking  inven- 
tory. Individuals  should  take  stock  of  their  efforts 
during  the  year  to  see  how  closely  they  have  followed 
the  Golden  Rule  and  if  they  have  shoi-tcomings,  they 
should  turn  over  the  proverbial  "new  leaf"  at  the 
beginning  of  1921.  Mercantile  establishments  are 
taking  inventory  to  determine  whether  their  business 
is  going  to  show  up  for  the  year  in  red  ink  or  on 
the  right  side  of  the  ledger.  It  is  also  the  proper 
time  for  industries  to  take  inventory  of  their  efforts, 
to  determine  whether  they  have  been  directed  along 
lines  that  have  had  an  uplifting  influence  and  have 
made  for  a  definite  advancement  for  the  companies 
and  individuals  engaged  in  them. 

In  taking  stock  of  the  work  which  the  electrical 
supply  jobbers  of  the  Pacific  Coast  have  been  doing 
for  the  advancement  and  upbuilding  of  the  electrical 
industry  on  the  Coast,  it  is  found  that  they  have 
been  playing  many  parts.  I  believe  it  is  fully  rec- 
ognized that  the  Pacific  Coast  Electrical  Supply 
Jobbers  have  for  years  been  found  prominent  among 
those  working  for  the  betterment  of  the  electrical 
industry  and  striving  to  bring  about  the  best  rela- 
tions among  the  different  branches  of  the  industry, 
in  order  to  insure  harmony  and  a  better  understand- 
ing of  their  mutual  problems. 

For  many  years  the  jobbers  have  taken  a  very 
active  interest  in  the  work  and  problems  of  the 
electrical  contractor-dealer  and  it  is  no  doubt  due  in 
a  considerable  measure  to  their  efforts  that  the  elec- 
trical contractor-dealer,  doing  business  on  the  Pacific 
Coast,  is  recognized  as  being  far  ahead  of  those  simi- 
larly engaged  in  other  sections  of  the  country  along 
all  lines  of  business  practice,  good  merchandising 
and  a  recognition  of  the  proper  ethics  of  the  in- 
dustry. 

Californiia  Electrical  Cooperative  Campaign 

It  was  the  electrical  jobber  who  took  the  first 
step  towards  having  the  central  station  better  under- 
stand the  work  they  were  doing  for  the  development 
of  all  things  that  made  for  improvement  in  the  in- 
dustry, and  this  culminated  in  giving  the  jobbers  a 
place  in  the  Geographic  Section  of  the  National 
Electric  Light  Association,  out  of  which  grew  the 
cooperative  work  now  being  carried  on  by  the  Advis- 
ory Committee  and  known  as  the  California  Elec- 
trical Cooperative  Campaign,  the  Advisory  Com- 
mittee being  taken  from  all  of  the  branches  of  the 
industry,  and  on  which  the  jobbers  have  had  a  repre- 
sentative who  has  taken  a  very  prominent  and  active 
part  in  all  of  its  work. 

In  recognition  of  the  close  harmony  prevailing 
on  the  Coast  the  Electrical  Supply  Jobbers'  Associa- 
tion, at  their  national  meeting  held  at  Del  Monte  in 
May,  appointed  a  committee  to  go  to  Pasadena  and 


attend  the  national  meeting  of  the  National  Electric 
Light  Association,  which  was  held  there  the  week 
following  the  electrical  jobbers'  meeting  in  Del 
Monte. 

At  the  national  meeting  of  the  electrical  supply 
jobbers  above  referred  to,  the  cooperative  program 
of  the  electrical  industry  on  the  Coast  was  explained 
in  detail  to  all  the  visiting  members  and  their  guests, 
and  it  is  hoped  by  the  electrical  jobbers  generally 
throughout  the  nation  that  the  cooperative  spirit  so 
well  known  here  on  the  Coast  may  be  emulated  by 
those  engaged  in  the  industry  in  other  sections  of 
the  country. 

Homes  Electrical 

During  the  past  few  months  a  great  deal  of 
good  work  and  publicity  has  been  given  to  the  elec- 
trical idea  by  the  Homes  Electrical  put  on  exhibition 
in  San  Francisco,  Saa-amento  and  Oakland,  at  which 
exhibitions  thousands  of  people  had  an  opportunity 
to  see  up-to-date  and  properly  equipped  electrical 
homes.  In  these  exhibits  the  jobbers  have  given 
freely  the  use  of  their  salesmen  for  demonstration 
purposes,  in  some  instances  have  loaned  material  for 
display  purposes  and  have  helped  in  the  financing  of 
the  publicity  necessary  to  bring  the  general  public 
to  pay  a  visit  to  these  exhibits. 

Cooperation  of  Jobbers 

The  service  given  to  the  customers  of  jobbers 
during  the  past  year  is  one  of  which  the  jobbers 
should  feel  proud.  The  most  trying  conditions,  such 
as  unusual  manufacturing  difficulties,  freight  em- 
bargoes and  delays  in  delivery,  due  to  freight  con- 
gestion, strikes,  etc.,  have  been  fairly  well  solved 
by  the  electrical  jobbers  who  boldly  endeavored  to 
carry  stocks  much  larger  than  would  be  needed  under 
more  nearly  normal  conditions,  and  with  few  excep- 
tions the  jobbers  have  given  very  excellent  service. 
This  service  was  largely  improved  and  made  possible 
by  the  close  harmony  that  exists  among  all  of  the 
different  competing  jobbers  and  through  their  un- 
selfish cooperation  in  the  way  of  interchange  of 
stocks  when  any  particular  jobber  was  short.  The 
letting  go  of  merchandise — in  many  instances  goods 
which  had  a  ready  sale — by  one  jobber  to  his  com- 
petitor in  order  that  he  might  give  service  to  his 
customer,  is  surely  the  acme  of  the  spirit  of  coopera- 
tion, and  I  believe  that  the  customers  of  the  jobbers 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiy^  iiiiiiiiiiiiiii 

DO  YOU  REMEMBER 

— that  on  Feb.  11,  1854,  San  Francisco  was  first  lighted 
■with  coal  gas,  a  banquet  given  at  the  Oriental  Hotel 
honoring  this  occasion?  TTie  price  per  1000  ft.  was  $15, 
coal  was  $36  to  $40  per  ton,  labor  $6  to  $7  per  day  and 
interest  36%  per  annum. 
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generally  fully  appreciate  what  this  has  meant  to 
them. 

The  credit  departments  of  the  various  jobbers 
have  woi-ked  very  closely  together  and  have  also  been 
helpful  to  the  contractor-dealers,  giving  them  any 
help  and  advice  in  matters  pertaining  to  financial 
questions  where  they  were  of  any  use.  Where  they 
could  assist  in  the  installation  of  proper  accounting 
methods  and  systems  for  proper  cost  data  on  con- 
tracting jobs,  they  have  freely  given  of  their  time, 
and  that  branch  of  the  industry  as  a  whole  has 
through  their  effort  undoubtedly  been  improved. 

The  jobbers  have  taken  a  very  active  interest  in 
the  effort  being  made  to  further  better  illumination 
in  stores,  offices  and  factories  and  M^ere  more  than 
willing  to  donate  part  of  the  material  used  in  the 
installation  of  a  demonstration  room,  which  has  re- 
cently been  installed  in  one  of  the  offices  of  the  State 
Accident  Commission  in  the  Underwood  Building. 
This  demonstration  room,  as  far  as  possible,  dupli- 
cates the  demonstration  shown  at  the  Pasadena  Con- 
vention of  the  National  Electric  Light  Association. 
The  demonstration  is  made  with  the  idea  of  arriving 
at  proper  illuminating  conditions  under  which  em- 
ployes may  work  with  safety  to  their  eyesight  and 
improve  their  efficiency,  and  in  no  way  gives  pub- 
licity to  any  particular  manufacturer's  goods.  There 
is  no  denying  that  few  buildings  where  people  are 
employed  are  properly  illuminated  to  get  the  most 
efficient  results,  and  when  the  general  public  realizes 
the  illuminating  conditions  under  which  they  have 
been  working  for  many  years,  it  will  no  doubt  bring 
about  changes  in  their  establishments  which  will 
improve  their  own  efficiency,  giving  wiring  jobs  for 
the  electrical  contractor-dealer,  help  the  manufac- 
turer and  jobber  and  incidentally  make  a  better 
customer  for  the  central  station. 

Assisting  Central  Stations 

One  of  the  new  movements  taken  by  the  elec- 
trical jobbers  is  the  one  to  assist  the  central  stations 
in  the  sale  of  their  stock  so  that  their  progi^am  of 
extension  for  the  next  few  years  may  be  more  easily 
accomplished.  At  an  open  meeting  of  the  Electrical 
Jobbers  at  Del  Monte  about  six  months  ago  this  sub- 
ject was  discussed  at  some  length,  and  at  a  meeting 
there  in  October  a  number  of  manufactui'ers  and 
central  station  representatives  were  in  attendance 
and  took  part  in  a  further  discussion  of  this  subject. 
As  a  result  a  committee  was  appointed  to  make  a 
thorough  investigation  and  see  what  the  jobbers 
could  do  to  help.  As  was  pointed  out  in  the  discus- 
sion, the  community  develops  as  the  central  station 
develops.  If  the  lighting  companies  are  unable  to 
give  adequate  service  to  all  their  customers,  or  are 
not  in  a  position  to  take  on  the  sei'vice  of  all  who 
may  apply  for  it,  it  serves  to  retard  development  in 
all  lines  of  industry.  Obviously,  therefore,  people  in 
all  walks  of  life  should  be  interested  in  seeing  the 
lighting  and  power  companies  properly  financed  so 
that  all  communities  may  be  given  sei-vice,  and  the 
entire  state  an  opportunity  to  develop  and  grow. 
This  function  of  the  central  station  in  the  develop- 
ment and  growth  of  communities  is  not  very  well 


understood,  even  by  a  large  percentage  of  the  people 
who  are  directly  connected  with  the  electrical  in- 
dustry, and  it  is  not  strange,  therefore,  that  people 
in  other  lines  of  business  should  not  see  how  vitally 
affected  their  own  business  might  be  if  the  central 
station  cannot  continue  to  satisfactorily  perform  its 
functions  of  serving  a  community  with  heat,  light 
and  power. 

It  is  the  thought  of  the  jobbers  that  the  people 
in  the  electrical  industry  should  at  first  be  made 
acquainted  with  the  obligation  which  those  in  the 
industry  owe  to  the  proper  development  of  the  light- 
ing companies  and  that  the  public  at  large  should, 
as  soon  as  possible,  be  informed  of  just  what  this 
development  means  to  them  from  a  self-interest 
standpoint. 

This  jobbers'  committee,  working  in  connection 
with  a  further  committee  appointed  by  the  Elec- 
trical Development  League  of  San  Francisco,  is  now 
studying  this  problem  from  all  its  angles  and  it  is 
hoped  that  a  successful  plan  can  be  worked  out 
by  which  all  engaged  in  the  electrical  industry 
may  be  induced  to  purchase  stock  of  the  lighting 
companies,  which  is  now  being  offered  for  sale  and 
which  returns  a  very  good  rate  of  interest  on  money 
invested.  The  plan  contemplates  enabling  the  em- 
ployes who  are  not  able  to  buy  stock  outright  to 
purchase  this  on  a  partial  payment  plan.  While  the 
total  amount  of  stock  which  the  employes  can  pur- 
chase will  not  go  very  far  towards  the  work  of 
financing  the  additional  extensions,  it  will  serve  the 
pui-pose  of  getting  each  individual  in  the  industry 
more  vitally  interested  in  his  industry's  problems 
and  will  show  the  bonding  companies  in  the  Eastern 
financial  centers  that  all  those  engaged  in  furthering 
electrical  matters  on  the  Coast  are  working  in 
harmony. 

The  electrical  jobbers  at  all  times  have  their 
coats  off  and  are  prepared  to  go  to  the  bat  and  work 
for  the  good  of  the  industiy  as  a  whole. 


ELECTRICAL  POWER  PRODUCTION  IN 
SOVIET  RUSSIA 

The  generation  and  distribution  of  electi'ic  power 
in  Russia  is  under  the  control  of  the  Soviet  depart- 
ment of  electricity.  This  department  manages  10 
nationalized  power  plants,  45  nationalized  factories 
for  electrical  machinery,  telephones  and  telegraphs, 
and  19  works  not  yet  nationalized.  The  aims  of  the 
Soviet  government  are  to  build  new  power  plants  and 
to  supply  electric  current  to  farmers,  sawmills, 
mines,  and  to  all  larger  foodstuff  producers. 

A  statement  issued  by  the  government  regard- 
ing the  future  of  the  electrical  industry  in  Russia  is 
full  of  optimism  and  goes  so  far  as  to  say  that  all 
the  resources  of  the  country  will  be  utilized  by  elec- 
tric power,  bringing  the  country  to  a  state  of  pros- 
perity unparalleled  in  its  histoiy.  At  present  only 
8,000,000  kw-hr.  are  produced  in  Moscow  per  month, 
and  still  less  in  Petrograd,  owing  to  the  shortage  of 
fuel.  In  Moscow  only  three  of  the  existing  five 
power  plants  were  running  in  January,  but  the  other 
two  have  been  put  to  work  since. 
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A  Page  of  Cooperation  Figures 


FINANCES 


1918 

Comtractor-dealers    $2,000 

Jobbers    3,200 

Manufacturers  1,300 

Power  companies  5,900 


$12,400 


1920 

Contractor-dealers    53,600 

Jobbers    6,000 

Manufacturers    9,000 

Power  companies  9,000 

Technical  press  270 


$27,870 


J 

The  success  of  the  cooperative  idea  is  nowhere  better  attested  than 
in  the  increased  subscriptions  to  the  California  Electrical  Cooperative  Cam- 
paign during  the  past  two  years.  Note  especially  how  the  contributions  of 
the  manufacturers  have  increased  since  the  opening  year  of  the  Campaign. 


f 

-N 

CONTRACTOR-DEALER    ASSOCIATION 

Increase  in  membership,  November   1,   1919,  to  April   1,   1920        160 

Present  membership  315 

Increase  in  dues   @  ?60,  November  1,  1919  to  April  1,  1920....$  9,600 

Total   revenue  from   dues 18,900 

Appropriated    to    Campaign 3,600 

h. 

) 

The  increase  in  membership  in  the  Contractor-Dealer  Association 
during  the  past  year  of  the  Campaign's  work,  and  the  corresponding 
increase  in  dues,  is  a  practical  illustration  of  the  grow'th  in  group  interest 
and  the  resulting  financial  benefits  both  to  the  Association  and  Campaign. 


STORE    IMPROVEMENTS 

Number    of   stores 400 

New    stores    90 

Better  locations  70 

Remodeled    - 95 

255 

Accounting    systems   installed 75 

Minor   improvements    400 


Per  Cent 
100. 
22.5 
17.5 
23.75 


63.75 
23.00 
100 


Some  of  the  tangible  results  achieved  by  the  Campaign  during  its 
first  year  of  active  work  are  interestingly  shown  in  the  above  figures. 
Minx)r  improvements  include  such  things  as  additional  lighting,  new  ar- 
rangement,   and    everything    short    of    remodeling    the    store. 


CHRISTMAS  ADVERTISING 

1918                     1919 

7,520 

Gain 

^ 

Column  inches  by  dealers 19,488                100,649 

Number  of  insertions 1,218                    6,337 

Publicity                                  

81,161 

5,119 

inches 

Efficiency  of  clipping  service: 

Advertising,   75% ;     publicity,   50% 

The  value  to  the  electrical  dealer  of  timely  and  adequate  advertising 
has  been  consistently  pointed  out  by  the  Cooperative  Campaign,  and  the 
increased  publicity  activity  as  shown  by  the  Christmas  figures  above', 
testify  to  the  practical  results  and  to  the  retailer's  cooperation  and  success 
in  putting  over  the  "Electrical   Christmas"   idea. 


f 

1918- 

1919- 
-    1920- 
Avera 
Aggr 
Total 
Aggr 
Total 

SOLICITORS 

30 

> 
J 

Power  compa 
-  82  dealers  .. 
-100  dealers  .. 
ge  monthly  s 
Bgate    monthly 

monthly  sales 
2gate   yearly   s 

yearly   sales 

nies  .... 

60 

176 

200 

alary 

salary.. 

(estimated) 

alary 

(estimated)... 

$           150 

30,000 

300  000 

360,000 

3,600,000 

It  is  significant  that  with  the  increase  in  the  number 
employed  by  retailers,  the  power  companies  have  tended  to  wi 
the  field.  The  salaries  and  commissions  which  it  is  profitable 
solicitors    indicate  resultant   increase    in    sales. 


of  solicitors 
thdrawr,from 
to  pay  these 


ELECTRICAL  APPLIANCES 

Homes  in  United  States 22,000,000 

Homes  wired  for   electricity 7,000,000 

Average  investment  in  electrical  equipment $  150 

7,000,000  homes    @  $150 1,050,000.000 

@  $600    4,200,000,000 

5,000,000  new  homes  required,  (3)   $760 3,750,000,000 

Possible  appliance  business 9,000,000,000 

AUTOMOBILE  SALES  IN  CALIFORNIA 

1912    83,000  cars 

1920    491,000  cars 

Business  done  in  past  eight  years $450,000,000 


A  comparison  of  the  investment  in  electrical  equipment  in  the  aver- 
age home  with  that  necessary  for  adequate  electrical  convenience  shows 
that  the  saturation  point  is  still  far  off.  The  fact  that  automobile  sales 
could  increase  business  by  $450,000,000  in  eight  years  should  point  the  way 
for  the  electrical   industry. 


CONVENIENCE  OUTLETS  —  WASHINGTON 

Homes  in  Washington. 350,000 

One  convenience  outlet  to  each  home   @   $2 $      700,000 

20  convenience  outlets  to  each  home  @   $2 14,000,000 

Loss  by  not  encouraging  sufficient  outlets 13,300,000 

New   homes   needed 70,000 

20  convenience  outlets  to  each  home  at  $5 $  7,000,000 

1  convenience  outlet  to  each  home  @  $5 350,000 

Possible  additional  business  6,650,000 

ELECTRICAL    APPLIANCES  —  WASHINGTON 

Homes  in   Washington 350,000 

New  homes  required  70,000 

Average  investment  in  old  home ?  150 

Investment  required  to  make  home  electrical 750 

Total  possible  new  business 262,500,000 


The  increase  in  home  building  is  the  contractor-dealer's  opportunity, 
as  shown  by  the  above  figures  on  possible  new  business  for  Washington. 
Cooperative  work  in  the  industry  is  being  largely  directed  towards  the 
proper  electrification  of  the  home  through  more  convenience  outlets. 


ELECTRICAL   CONVENIENCE   OUTLETS— OREGON 
OLD  HOMES 

Homes  in  Oregon 185,000 

Average  number  of  convenience  outlets — 1  each  @  $2....$    370,000 

Convenience  outlets  required   under  plan,    @   $2 7,400,000 

Loss  by  not  encouraging  sufficient  outlets 7,030,000 

NEW  HOMES 

New  homes  required 35,000 

20  outlets  to  each,   @   $5 $3,500,000 

1   outlet  to  each,    @    $5 175,000 

Possible  additional   outlet  business  under  new  plan 3,325,000 

ELECTRICAL    APPLIANCES  —  OREGON 

Homes   in   Oregon   185,000 

New  homes  required- 35,000 

-  Average    investment   in   old   home $  150 

Investment  required  to  make  homes  electrical '  i.  750 

Total  possible  new  business 137,000,000 


The  sale  of  appliances  is  definitely  related  to  the  number  of  conven- 
ience outlets  in  the  home.  The  present  average  is  one  outlet  per  home : 
the  proper  quota  is  estimated  at  20.  A  lack  of  activity  in  promoting  the 
electrical  home  idea  involves  a  tremendous  loss  for  the  contractor. 


IIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIII 
DO  YOU  REMEMBER 

— that  in  February,  1896,  Fresno  was  planning  to  cele- 
brate the  completion  of  power  connections  to  the  city — 
a  project  which  two  years  later  was  in  the  hands  of 
a  receiver? 
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Art  in  the  Electrical  Store 

(Electrical  merchandise  has  been  sold  with  hardware  and  in  department  stores,  and  combined 
with  many  other  kinds  of  goads.  Here  is  an  account  of  a  high-class  electrical  store  which  com- 
bines it  successfully  with  art  goods,  and  attains  thereby  a  distinctive  atmosphere  which  is 
among  the  contractor-dealer's  most   valuable  assets. — The  Editor.) 


This  is  not  just  one 
more  treatise  on  the  artis- 
tic arrangement  of  the  elec- 
trical store  but  an  account 
of  an  electrical  store  which 
looks  like  ah  art  store,  and 
indeed  is  partly  an  art  store. 
It  reaps  its  advantage  in 
that  it  has  also  captured 
the  atmosphere  of  the  art 
store,  with  all  its  charm  and 
leisureliness,  its  appeal  to 
the  woman  buyer,  and  its 
ability  to  tempt  the  cus- 
tomer to  "browse."  Not 
that  all  electrical  dealers 
must  necessarily  turn  their 
stores  into  art  stores,  but 
the  success  of  the  Spott 
Electrical  Company  of  Oakland,  California,  com- 
mands interest  in,  and  respect  for,  its  methods. 

The  manager  will  tell  you  firmly  that  this  is  not 
a  "contractor-dealer  store."  It  is  an  electrical  retail 
store;  the  contracting  department  is  kept  a  mile  or 
so  away  in  an  entirely  different  part  of  town. 


This  charming  rest  room  for  ladies  was  later  transformed  into  a 
fixture  room,  the  attractions  of  the  rest  of  the  store  proving  so 
strong    that    it    was    very    rarely    used. 


Plugs  and  wire  and 
sockets  and  lamps  are  not 
featured  in  this  charming 
interior,  though  you  can 
find  them  all  in  a  not  too 
conspicuous  corner.  All  the 
different  kinds  of  merchan- 
dise are  segregated,  so  that 
one  show  case  contains 
nothing  but  shining  perco- 
lators, and  another  nothing 
but  electric  irons.  In  the 
window  displays,  also,  ap- 
pliances are  kept  entirely 
separate  from  table  lamps, 
for  instance;  as  the  store 
has  a  corner  location  with 
several  windows,  this  plan 
is  very  easily  carried  out. 
The  floors  of  the  windows  are  of  polished  wood, 
and  long  drapes  of  bright  cretonne  or  dark  velvet, 
according  to  suitability,  set  off  the  display.  There 
are  no  prices  in  the  window,  as  if  they  are  large 
enough  to  be  seen  they  spoil  the  appearance,  and 
also  make  the  first  impression  one  of  prices  instead 


Interior   of   the    Spott    Electrical    Company's    store    dressed    for    a   gala  occasion.     Flowers,   however,    are  a  regular  part  of  its   arrangement. 
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of  quality  and  service.  Inside,  however,  every  arti- 
cle has  a  small  price  tag,  so  that  it  is  not  necessary 
for  the  salesman  to  be  in  constant  attendance  while 
the  customer  makes  a  leisurely  selection,  or  looks 
around  while  waiting  for  his  package  to  be  wrapped. 
No  display  cards  are  used. 

Besides  electrical  appliances,  lamps,  fixtures, 
and  all  the  usual  small  wares  of  the  electrical  retail 
store,  the  Spott  Company  carries  various  art  goods 
for  the  home  such  as  pottery,  vases,  fire  screens  and 
book  ends.  These  not  only  lend  themselves  very 
readily  to  efl'ective  display,  but  tacitly  assume  that 
art  goods  and  electrical  goods  are  not  at  opposite 
poles,  and  that  beauty  and  utility  belong  together. 
The  advantages  in  display  are  quickly  seen  where 
the  light  from  a  tall  standing  lamp  falls  on  a  dark 
polished  table  covered  with  old  bronze  and  blue 
bowls,  and  farther  on  an  artistic  fire  screen  and  a 
great  copper  vase  full  of  flowers  give  a  home  touch 
to  a  room  devoted  entirely  to  fixtures. 

The  Home  Atmosphere 

Delicate  grey  paneled  walls  and  white  paint  set 
off  the  soft  rich  colors  of  the  interior,  and  rugs  and 
wicker  chairs  create  an  atmosphere  which  is  calcu- 
lated to  make  the  woman  shopper  feel  as  much  at 
home  as  in  an  establishment  devoted  to  Paris  fash- 
ions. Moreover  all  the  salesmen  are  women,  who 
can  sell  irons  and  percolators  and  grills  in  the  idiom 
of  their  women  customers.  Also — so  says  the  man- 
ager— they  give  to  the  store  arrangement  the  home- 
like touch  which  the  mere  heavy-handed  male  finds 
hard  to  imitate  with  far  greater  effort.  A  special 
little  sitting  room  was  originally  prepared  for  women 
customers,  but  was  later  abandoned  as  it  was  found 
that  the  women  did  not  use  it,  preferring  to  wander 
about  the  store. 

Character  in  Display 

Jewelers'  cases  are  fi'eely  used  in  the  display  of 
the  smaller  appliances  as  being  the  best  means  of 
keeping  the  articles  in  first-class  condition,  and  pro- 
viding a  neat  and  attractive  system  of  arrangement. 
The  very  large  appliances  such  as  washing  machines 
and  electric  ironers  are  relegated  to  the  background, 
not  only  because  they  do  not  harmonize  with  the 
general  character  of  the  store,  but  because  they  are 
not  considered  among  the  store's  specialties.  A  large 
washing  machine  business  usually  means  an  elab- 
orate time-payment  system,  and  the  Spott  establish- 
ment has  found  that  its  merchandising  sales  have 
developed  more  profitably  along  its  own  particular 
lines — fixtures,  lamps,  the  smaller  appliances,  and 
art  goods. 

Business  Methods 

Accounts  are  kept  separately  for  the  four  divis- 
ions of  Fixtures,  Motor,  Construction,  and  Merchan- 
dising. Fixture  work  is  a  specialty,  and  there  are 
three  or  four  small  rooms  adjoining  the  main  part 
of  the  store  devoted  entirely  to  the  display  and  dem- 
onsti'ation  of  fixtures^  of  all  kinds. 

Advertising  is  done  through  an  agency,  and  by 
means  of  signs  outside  construction  work.  There  is 
no  soliciting  of  any  kind.     The  system  is  to  give 


unlimited  attention  to  the  individual  customer,  mak- 
ing perfectly  sure  that  each  is  more  than  satisfied, 
both  with  his  pui'chase  and  with  his  treatment ;  and 
results  have  proved  that  a  friendly  customer  is  one 
of  the  best  business-getters.  Conversely,  it  is  fully 
realized  that  a  sale  which  does  not  give  the  customer 
permanent  satisfaction  is  likely  to  deprive  the  firm  of 
far  more  business  than  the  price  of  the  article.  A 
bad  sale  is  not  merely  not  an  asset,  but  a  definite 
loss.  For  this  reason,  also,  only  first-class  standard 
goods  are  stocked,  and  no  repairs  are  made  on  other 
than  standard  goods. 

The  Spott  Company's  store  is  an  excellent  illus- 
tration of  the  dollars-and-cents  value  of  "tone"  in  a 


king  Room  Lighting 

must  accomplish  two  things — a  clear 
-,.  -^  diffusion  of  light  throughout  the 
room,  in  order  to  give  a  happy,  homelike 
atmosphere  and  concentration  of  liglit 
in  certain  places,  for  example,  about  the 
table  and  on  the  piano  keyboard. 

If  you  are, interested,  come  and  talk 
with  the  men  at  Spott's,  who  under- 
stand the  science  of  illumination. 


^■atit,* 


A  sample  of  newspaper  advertising,  illustrating  the  policy  of  selling 
illumination  rather  than  fixtures,  thus  emphasizing  beauty  and  quality 
rather    than    price. 

retail  establishment.  There  are  a  number  of  ways 
of  creating  this  tone,  and  each  dealer  must  work 
it  out  for  himself,  according  to  the  demands  of  his 
business,  his  location,  and  his  customers.  But  the 
fact  remains  that  the  distinctive  atmosphere,  the 
touches  which  give  the  store  individuality  and  a 
character,  play  a  phenomenally  large  pai't  in  the 
building  up  of  an  electrical  retail  business. 

|||||||||||||||il|||||||||||||llll|||||||IMMIIIIIIIIIIM|i|y^ 

DO  YOU  REMEMBER 

when  plans  were  first  made  for  crossing  San  Francisco 

Bay  by  electric  span  in  the  record-breaking  110-mile 
Blue  Lakes  transmission  line  of  the  Blue  Lakes  Water 
Company,  headed  by  Prince  Poniatowski? 
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Pamphlets  and  Clippings  in  a  Business  Library 

BY  VIRGINIA  FAIRFAX 

(Files  may  be  as  bad  as  waste  baskets  if  they  are  not  handled  with  intelligence  and  skill. 
In  the  following  paper,  the  fifth  of  a  series,  the  librarian  for  the  Carnation  Milk  Products 
Company  discusses  the  proper  classification  and  indexing  of  pamphlets  and  clippings.  The 
series  is  copyrighted. — The  Editor.) 


HOW  INFORMATION  IS  CLASSIFIED  AND 
INDEXED  — Part  1 

Readers  must  bear  in  min(J  that  these  articles 
relate  to  care  of  pamphlets  and  clippings  in  busi- 
ness libraries.  In  many  public  libraries  this  class 
of  material  is  considered  ephemeral,  as  advance 
sheets  of  information  which  later  will  be  received  in 
book  form,  and  no  records  whatever  are  made.  The 
material  is  filed  alphabetically  according  to  subject, 
and  in  the  official  and  public  catalogs  "See  also"  ref- 
erences are  inserted  at  the  end  of  the  subject  entries, 
that  direct  the  inquirer  to  the  special  subject  infor- 
mation in  the  vertical  files. 

In  a  business  library,  however,  the  bulk  of  this 
material  will  have  permanent  value,  and  much  of  it 
will  represent  all  the  facts  that  the  library  will  ever 
have  on  some  subjects.  Under  these  circumstances 
it  is  wise  to  have  some  record,  a  record  of  possession, 
or  of  receipt,  of  the  most  important  contents  of  the 
files.  A  business  library  is  worked  intensively,  it 
cannot  accumulate  as  a  public  library  does;  office 
space  is  very  valuable,  so  it  "plows  deep"  and  makes 
available  and  useful  every  fact  in  a  small  amount 
of  material.  In  other  words,  the  m.aterial  is  closely 
analyzed  for  information  that  bears  on  the  company's 
interests  and  every  paragraph  of  value  is  made  to 
furnish  its  quota  of  facts.  It  has  been  said  that 
"a  public  library  wants  a  little  of  something  on 
everything,  but  a  business  library  wants  everything 
on  something,"  and  in  this  latter  case  an  analysis 
of  the  contents  of  the  pamphlets  must  be  made. 

Simplicity  in  Filing 

In  some  libraries  the  material  placed  in  these 
vertical  files  has  been  arranged  by  the  Dewey  Deci- 
mal System  in  order  to  make  it  correspond  with  the 
classification  of  the  books  in  the  library,  and  with 
the  mistaken  idea  that  unless  a  decimal  system  is 
used  there  is  no  provision  for  subdivisions  of  a  sub- 
ject. The  decimal  system  is  too  intricate  for  a  sub- 
ject vertical  file ;  neither  is  it  sufficiently  expanded  in 
many  of  the  most  vital  subjects  of  today.  Its  use 
requires  a  complete  author  and  subject  catalog, 
which  is  not  necessary  for  its  class  of  material,  and 
the  making  of  which  takes  much  time  and  thereby 
delays  material  from  getting  into  circulation  as 
quickly  as  possible.  Another  objection  to  the  deci- 
mal system  is  that  the  catalog  must  always  be  con- 
sulted, as  a  key,  before  any  material  can  be  found, 
whereas  the  straight  alphabetic  subject  arrangement 
permits  of  direct  consultation  of  the  files. 

An  arbitrary  numbering,  that  is,  a  straight 
numerical  system,  has  also  been  tried  as  a  method  of 
arranging  this  class  of  material,  and  it  has  many  of 
the  same-  objections  that  are  found  in  using  the 
decimal  system,  especially  that  of  having  to  consult 


an  index  before  being  able  to  locate  any  material  in 
the  files. 

A  straight  alphabetic  subject  arrangement  is 
far  superior  to  the  decimal  or  numerical  systems  of 
classification.  Its  simplicity  is  its  strongest  recom- 
mendation. It  is  simple  to  prepare  and  simple  to 
operate.  It  may  be  expanded  indefinitely  and  it 
brings  all  subdivisions  of  a  special  subject  together. 
It  is  intelligible  to  the  uninitiated  in  library  tech- 
nique, that  is,  it  is  not  an  enigma  to  the  business 
man  who  maj''  want  to  get  material  from  the  files 
when  the  librarian  is  absent. 

Time-Savers 

There  is  also  great  saving  of  time  in  cataloging 
if  the  alphabetic  subject  arrangement  is  used.  Under 
the  decimal  and  numerical  systems,  not  only  must 
main  author  cards  and  analyticals  be  made  for  every- 
thing put  into  the  files,  but  main  subject  cards  also. 
With  a  straight  alphabetic  subject  arrangement,  only 
the  briefest  records  are  made  which  correspond  to 
an  abbreviated  author  card,  and  these  only  for  im- 
portant pamphlets  and  analytical  subject  cards. 
It  is  far  safer  to  have  these  brief  records  of  the 
information  rather  than  omit  them  and  depend  on 
the  memory  and  presence  of  the  librarian  for  facts 
which  in  case  of  his  absence  may  not  be  located. 
The  main  subject  card  is  omitted  because  the  pam- 
phlets are  filed  in  folders  marked  with  the  main 
subject  name,  and  thus  again  time  is  saved  by  the 
elimination  of  the  main  subject  card. 

Various  methods  relating  to  the  details  of  mak- 
ing these  records,  or  the  indexing  and  marking  of 
the  material  for  identification  in  filing,  have  been 
tried  in  many  business  libraries.  After  a  careful 
study  of  these  methods  and  the  elimination  of  details 
that  the  writer  believes  are  unnecessary  or  a  duplica- 
tion of  i^ecords,  the  following  rules  are  presented  that 
have  been  found  to  give  the  maximum  results  with  a 
minimum  of  effort.  The  adoption  of  these  rules 
makes  an  accurate  working  reference  file  with  as 
little  expenditure  of  time  and  labor  as  is  possible, 
at  the  same  time  making  every  bit  of  information 
accessible. 

It  is  indeed  necessary  that  the  organizer  of  such 
information  files  be  a  trained  librarian.  It  is  neces- 
sary that  he  know  thoroughly  the  principles  of  cata- 
loging, as  it  is  impossible  to  abbreviate  methods 
unless  they  are  understood  in  their  entirety.  It  is 
necessary  also  to  have  knowledge  and  experience  in 
assigning  subject  headings  and  the  use  of  Cutter 
numbers.  Added  to  this  knowledge  a  keen  interest  in 
the  company's  business,  with  a  close  study  and  ap- 
preciation of  its  interests,  will  develop  a  business 
library  with  an  information  file  that  will  render 
efficient  worthwhile  service. 
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Rules  for  Filing 
Preparation  of  Material  — 

On  receipt  of  material  it  is  well  to  see  that  cov- 
ers of  pamphlets  are  intact  and  to  mend  torn  leaves 
where  necessary.  If  clippings  are  to  be  filed  in  the 
same  folder  with  other  printed  matter,  mount  them 
and  indicate  source  and  date  on  article,  if  space  per- 
mits, otherwise  on  the  mounting,  and  stamp  all 
material  with  the  name  of  the  library,  with  or  with- 
out date  of  receipt.  Bind  articles  and  manuscripts 
as  explained  in  article  four  of  this  series. 

In  all  business  libraries  there  are  certain  period- 
icals that  will  be  bound,  or  kept  permanently  in  pam- 
phlet boxes  for  future  reference,  while  others  are 
not  worth  this  expense,  as  they  contain  facts  of  cur- 
rent interest  or  only  occasionally  an  article  that 
seems  worth  indexing  or  clipping.  In  the  case  of  the 
periodicals  to  be  kept  permanently,  all  articles  of 
importance  should  be  indexed  immediately  under 
their  subjects  and  in  the  case  of  those  that  are 
eventually  to  be  discarded,  mai'k  and  index  the  article 
and  indicate  on  outside  cover  the  page  number  of 
article  indexed  and  file  the  periodical  in  its  pamphlet 
box.  At  the  end  of  the  year  or  when  it  is  decided 
that  these  are  no  longer  worth  keeping,  the  librarian 
should  go  through  the  boxes,  and  aided  by  the  nota- 
tion on  covers,  clip  articles  of  value  for  permanent 
filing  and  throw  remainder  of  the  periodical  away. 
Sample  periodicals  and  periodicals  to  which  the 
library  does  not  subscribe  or  has  purchased  because 
of  a  certain  article,  should  be  clipped  immediately. 
The  references  to  articles  in  periodicals  may  be  made 
on  a  colored  card  to  distinguish  them  from  book  and 
information  file  references. 

Subject  Headings  — 

Every  piece  of  printed  matter  for  the  informa- 
tion files  must  be  assigned  a  definite  subject  name. 
The  pamphlet  should  be  carefully  examined  or  read 
and  its  main  subject  decided  upon  and  notes  made  of 
other  subjects  of  interest  that  it  may  contain.  How 
close  an  analysis  and  how  much  indexing  depends  on 
the  needs  of  the  library  and  on  who  will  use  the  files 
besides  the  librarian.  The  H.  W.  Wilson  Company 
indexes  are  helpful  in  choosing  subject  headings, 
that  is,  the  Industrial  Arts  Index,  the  Agricultural 
Index  and  the  Public  Affairs  Information  Service,  all 
of  which  are  published  at  958  University  Avenue, 
New  York  City.  These  indexes  have  been  found 
more  helpful  in  selecting  subject  headings  for  this 
class  of  material  than  The  A.  L.  A.  List  of  Subject 
Headings  because  they  index  from  month  to  month 
the  latest  information  not  yet  in  books,  and  have 
therefore  more  detailed  and  up  to  date  subject  head- 
ings on  facts  of  current  interest. 

The  Newark  Public  Library  has  published  a 
small  book  called  "List  of  Subject  Headings  for  In- 
formation Files"  that  is  a  list  used  for  their  informa- 
tion files,  and  while  it  contains  many  subject  names 
that  are  of  only  local  interest  or  useful  in  a  public 
library,  it  also  contains  suggestive  subject  headings 
for  a  business  library. 

It  is  always  preferable  to  choose  subject  head- 
ings from  indexes  that  are  already  prepared  and  in 


use.  This  aligns  the  information  files  of  the  indi- 
vidual business  library  with  similar  material  in  other 
libraries,  and,  as  it  were,  standardizes  the  subject 
headings  and  makes  the  files  easier  to  use  in  conjunc- 
tion with  other  files  and  indexes.  In  addition  to  the 
subject  headings  found  in  these  printed  indexes  each 
business  library  requires  subject  headings  for  its 
specific  interests  that  are  not  found  in  printed  in- 
dexes, or  subjects  that  are  not  sufficiently  expanded 
in  these  indexes  to  meet  the  need  for  detailed  subject 
headings  of  specific  interest  to  a  particular  business 
library.  In  such  cases  the  librarian  must  study  the 
needs  of  the  organization,  must  also  learn  its  vernac- 
ular and  use  the  same  terminology  for  specific  inter- 
ests as  is  used  by  the  members  of  the  organization. 
For  example,  "Bloats"  and  "Swells"  are  terms  used 
in  the  canning  industry  to  indicate  defective  cans  of 
food  and  mean  the  same  thing.  But  "Swells"  is 
applied  to  cans  of  fruits  and  vegetables  while  the 
term  "Bloats"  is  used  for  the  same  condition  by  the 
canners  of  milk. 

Someone  has  suggested  the  use  of  the  dictionary 
for  choosing  proper  words  for  subject  headings. 
Study  "the  definitions  and  synonyms  and  select  the 
word  that  most  specifically  expresses  the  subject  of 
the  material  in  question.  Thomas'  Register  and  Hen- 
dricks' Commercial  Register  may  also  prove  helpful 
in  selecting  appropriate  subject  headings,  though 
these  are  more  helpful  in  assigning  subject  headings 
for  trade  catalogs  than  for  information  files. 

It  is  necessary  to  keep  at  hand,  where  it  may  be 
quickly  consulted,  a  list  of  the  subject  headings  used 
in  the  files,  in  order  to  avoid  assigning  new  termin- 
ology to  the  same  subject  and  also  to  keep  the  sub- 
ject terminology  uniform.  This  list  should  always 
be  consulted  before  assigning  a  subject  heading,  and 
is  best  made  on  the  temporary  index  slips,  L.B.  cat- 
alog No.  1190  or  1192,  and  filed  alphabetically  in  a 
cardboard  box  that  may  be  kept  on  the  librarian's 
desk  or  in  desk  drawer. 


WINDOW  DISPLAY  IN  PORTLAND   STORE 


The  above  is  from  a  photograph  of  a  window  display  of  the  Stubbs  Electric 
Company,  Portland.  Oregon.  Notice  that  the  window  is  separated  from 
the  store  proper  by  only  a  low  partition — making  the  store  also  a  partof 
the  display.  The  bright  metal  of  the  appliances  is  thrown  into  striking 
relief  by  the  heavy  rich  drapes  on   the  pedestals. 
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SPARKS — Current  Facts,  Figures  and  Fancy 

^1 Vff*.  u II  M —II  II  ^=alTI^=^T=B 


(The  very  latest  reports  from  the  railroad,  airplane,  oil  and  financial  world  appear  on  this 
page.  If  you  are  interested  in  the  'wide  distribution  of  the  electrical  farm,  in  the  production 
of  eggs  or  in  the  waterfalls  of  Iceland,  you  will  also  find  valuable  data  herein. — The  Editor.) 


The  railroads  of  the  country  are  planning  upon 
a  new  supply  of  1,800  engines,  for  which  they  expect 

to  pay  $100,000,000. 

*  *       * 

Hardly  a  day  passes  that  does  not  bring  a  report 
of  some  new  and  novel  application  of  electricity.  The 
shoemaker's  world  is  welcoming  an  electric  heater 
devised  to  soften  shoes  so  that  they  be  easily  lasted 
by  hand  or  by  machine.     . 

*  *      * 

If  you  can't  find  a  home,  go  to  Long  Beach. 
This  youthful  city  of  southern  California  has  passed 
Boston  in  her  1920  building  activities.  With  a  popu- 
lation of  55,593  she  reached  a  total  of  $1,102,700  in 
building  permits  for  October. 

*  *       * 

Even  the  waterfalls  of  Iceland  are  to  be  utilized 
in  carrying  out  an  extensive  program  of  water-power 
development.  The  Icelandic  Finance  Minister  is  most 
optimistic  concerning  the  future  industrial  develop- 
ment through  the  use  of  hydroelectric  power. 

*  ii:  * 

Believing  that  it  is  more  profitable  to  give  than 
to  receive,  the  United  States  is  boasting  of  the  fact 
that  she  is  now  the  foremost  lender  of  the  world. 
A  calculation  places  13  to  15  billions  as  the  minimum 
net  amount   of   American   credits   extended   to   the 

world  outside. 

*  *       * 

The  Califoi'nia  State  Railroad  Commission  has 
authorized  public  utilities  to  issue  securities  totaling 
$1,001,500,000  during  the  past  eight  yeai-s.  Gas  and 
electric  companies  rank  first  in  the  amount  of  securi- 
ties issued,  with  $398,000,000  against  the  steam  rail- 
roads' $324,000,000. 

*  *      * 

Large  quantities  of  food  as  well  as  other 
materials  are  required  in  the  construction  of  a 
power  house.  According  to  the  commissary's  report 
1,023,000  pounds  of  fresh  meat,  57,000  dozen  eggs, 
900,000  pounds  of  potatoes  and  75,000  pounds  of 
coffee  are  among  the  items  on  the  bill  for  the  Cari- 
bou plant  construction  up  to  November  1. 

*  *       * 

Thanks  to  the  inspiration  of  electricity,  the 
wholesale  production  of  eggs  is  becoming  very  popu- 
lar. There  is  a  hatchery  in  Montana  which  is  most 
surely  doing  its  bit  to  bring  down  the  price  of  eggs. 
It  has  a  capacity  of  10,000  eggs  which  will  be  used 
to  supply  the  Yellowstone  and  Glacier  national  park 
hotel  systems  with  fresh  eggs  and  poultry. 

*  *       * 

Reports  from  the  airplane  world  are  varied  and 
encouraging..  An  aerial  survey  of  the  King's  River 
mountain  country    is    being    made,    looking  to  the 


development  of  hydroelectric  power.  A  northern 
California  physician  finds  the  plane  inestimably  valu- 
able in  making  rush  calls,  and  one  of  our  daring  fliers 
enjoyed  a  three-hour    trip  from    San  Francisco  to 

Los  Angeles. 

*       *       * 

In  France  they  find  that  there  is  enough  power 
to  run  a  turbine  in  a  simple  jet  of  water.  The  water 
from  a  reservoir  200  feet  above  the  factory  comes 
down  through  a  vertical  tube  less  than  an  inch  in 
diameter.  The  strongest  men  cannot  cut  this  jet 
with  the  best-tempered  sword,  and  in  some  instances 
the  blade  has  been  broken  into  fragments  without 
deflecting  a  drop  of  the  water. 

^  ^  ^ 

It's  a  bit  hard  to  think  of  the  electrical  farm  in 
Belgium  but  it  is  rapidly  being  located  there,  accord- 
ing to  accounts  which  come  from  a  recent  commer- 
cial exhibition  at  a  Brussels  park.  Electric  washers, 
heaters,  storage  batteries  and  wiring  devices  re- 
ceived especial  attention  even  from  King  Albert  and 
the  Queen  and  it  is  the  general  sentiment  that  farms 
should  be  restored  on  the  modern  electrical  basis. 

^  ^  ^ 

The  enthusiastic  inventor  announces  that  we 
will  soon  have  to  drop  the  term,  "boring  for  oil," 
because  it  may  not  be  bored  for  any  longer.  An 
electrical  device  is  predicted  which  will  locate  the 
oil  because  of  the  higher  electrical  resistance  of  oil 
as  compared  with  other  constituents  of  the  earth. 
A  circuit  is  formed  by  a  series  of  batteries  and  a 
reduced  deflection  of  a  sensitive  instrument  in  this 
circuit  indicates  the  presence  of  oil. 
^      ^      * 

Modern  invention  is  rapidly  robbing  the  sea  of 
its  mystery  and  its  danger.  The  radio  enables  a  ship 
to  obtain  its  bearings  at  any  time;  the  hydrophone, 
which  utilizes  the  sound  of  the  propeller  reflected 
from  the  bottom  of  the  sea,  ascertains  the  depth  of 
water  at  a  moment's  notice ;  hurricanes  are  detected 
long  ahead  of  time  by  the  radio  telephones,  and  the 
captain  is  always  fully  informed  as  to  the  direction 
of  storms  and  the  location  of  icebergs  and  ship- 
wrecks. 

Predictions  are  being  made  that  shortly  Califor- 
nia will  take  from  Oklahoma  leadership  as  the  great- 
est oil  producing  state  in  the  Union.  Oklahoma's 
average  is  around  305,000  barrels  per  day,  while  in 
October  California  averaged  305,102  barrels  a  day. 
This  flgure  and  the  promising  fields  now  under  devel- 
opment make  the  leadership  prediction  look  highly 
probable.  Twenty-five  per  cent  of  the  oil  pipe  lines 
in  the  country  ai'e  required  to  handle  this  California 
production. 
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A.  G.  Wishon  has  recently  been  appointed  vice-president 
and  managerial  director  of  the  San  Joaquin  Light  &  Power 

Corporaton.  Mr.  Wishon  has 
been  connected  with  the  San 
Joaquin  Light  &  Power  Cor- 
poration since  its  beginning, 
and  is  one  of  the  pioneers  of 
hydroelectric  development  in 
the  West.  He  has  been  suc- 
ceeded as  general  manager 
by  A.  Emory  Wishon  who  for 
a  number  of  years  has  been 
)  assistant  general  manager. 
These  promotions  were  made 
necessary  by  the  increase  in 
size  of  the  San  Joaquin  Light 
&  Power  Corporation  which 
has  recently  added  to  its  generating  capacity,  and  is  going 
ahead  with  an  aggressive  construction  program.  Both  of 
these  promotions  are  in  the  nature  of  a  reward  for  the  con- 
structive work  done  by  these  men  in  the  development  of  the 
San  Joaquin  company  and  the  executive  ability  which  they 
have  displayed  during  the  trying  post-war  period. 

Claude  C.  NewMrk,  manager  of  the  Peet  Bros,  plant, 
has  resigned  his  position  to  become  the  head  of  the  new  cor- 
poration which  has  purchased  the  Pacific  Insulation  and 
Refrigeration  Company.  The  company  expects  to  locate  in 
Richmond. 

R.  E.  Smith,  acting  secretary  of  the  California  Electrical 
Coopei-ative  Campaign,  has  left  the  industry  to  accept  a 
commission  as  Captain  in  the  L^.  S.  A.  Coi-ps  of  Engineers. 

I.  A.  German,  foiTner  sales  manager  of  the  Atlas  Elec- 
tric Company  of  Salt  Lake  City,  has  recently  taken  over  the 
retail  electric  store  known  as  Elder  Brothers  Electric  Com- 
pany, and  has  opened  it  under  the  name  of  "The  Home  Elec- 
tric Company." 

J.  Waldo  Smith,  Chief  Engineer  of  the  Board  of  Water 
Supply  of  the  City  of  New  York  was  in  San  Francisco 
during  the  first  part  of  this  month.  He  addressed  the  mem- 
bers of  the  Engineers'  Club  and  their  guests  on  the  water 
supply  of  New  York  City. 

Commander  Bryson  Bruce,  machinery  division,  Mars 
Island,  has  been  appointed  engineering  ofiicer  of  the  super- 
dreadnaught  California.  Mr.  Bruce  is  reputed  to  be  one  of 
the  most  eflicient  engineering  officers  in  the  navy.  Com- 
mander H.  E.  Brown,  assistant  to  Bruce,  has  been  named  as 
his  successor. 

Huston  Thompson,  of  Colorado,  has  become  chairman 
of  the  Federal  Trade  Commission  for  a  term  of  one  year. 
Mr.  Thompson,  who  was  vice-chairman  during  the  past  year, 
succeeds  to  the  chairmanship  under  the  rule  of  the  Com- 
mission which  provides  for  rotation  in  the  office  of  chairman 
among  the  several  commissioners. 

Carl  C.  Thomas,  Western  representative  of  Dwight  P. 
Robinson  &  Company,  Inc.,  recently  consolidated  with  West- 
inghouse.  Church,  Kerr  &  Co.,  Inc.,  has  left  Los  Angeles  to 
report  in  New  York  on  southern  California  conditions.  Mr. 
Thomas  has  announced  that  the  engineering  and  construction 
company  which  he  represents  is  planning  several  huge  pro- 
jects which  involve  the  development  of  water-power  and  irri- 
gation. It  is  reported  that  the  cost  of  completing  these 
projects  will  run  into  millions  of  dollars. 


W.  D'A.  Ryan,  illuminating  expert  with  the  General 
Electric  Company,  is  handling  the  lighting  of  Reparto  Mira- 
mar,  one  of  the  finest  residence  districts  in  Havana,  Cuba. 
There  will  be  ornamental  standards  twenty  feet  in  height, 
four  to  each  central  grass  plot.  The  standard  carries  two, 
with  a  1000-candlepower  lamp  in  each  globe. 

Elwood  Mead,  Professor  of  Rural  Institution  in  the  Uni- 
versity of  California,  and  chairman  of  the  State  Land  Settle- 
ment Board,  has  accepted  an  invitation  from  Governor  Henry 
J.  Allen  of  Kansas  to  address  a  conference  of  legislators  and 
farmers  on  the  California  Land  Settlement  plan,  at  the  State 
House,  Topeka,  Kansas,  December  14.  Enroute  to  the  Kansas 
conference,  Mr.  Mead  addressed  a  gathering  of  real  estate 
men  at  Los  Angeles,  December  10th.  Following  the  conven- 
tion, he  will  speak  at  a  conference  at  Minneapolis. 

H.  Foster  Bain,  consulting  engineer,  spent  several  days 
in  San  Francisco  recently  upon  his  return  from  the  Orient, 
where  he  made  extensive  explorations  in  the  interest  of  the 
Yunman  Mining  Corporation.  Mr.  Bain  was  at  one  time 
editor  of  the  Mining  and  Scientific  Press  and  during  the  war, 
assistant  director  of  the  Bureau  of  Mines.  At  the  present 
time  many  are  hoping  that  Mr.  Bain  will  accept  a  recent 
appointment  as  director  of  this  bureau. 

Henry  Bostwick  has  been  made  manager  of  the  San 
Francisco  division,  in  connection  with  the  recent  reorganiza- 
tion of  the  Pacific  Gas  &  Electric  Company,  effective  Decem- 
ber 1;  John  D.  Kuster,  of  the  San  Jose  division;  Lee  H.  New- 
bert,  of  the  East  Bay  di\'ision;  H.  G.  Rid^vay,  of  the  North 
Bay  division;  E.  W.  Florence,  of  the  Sacramento  division; 
Chas.  S.  Northcutt,  of  the  San  Joaquin  division;  H.  M.  Cooper, 
of  the  Drum  division;  E.  C.  Johnson,  of  the  Colgate  di^'ision; 
L  E.  Adams,  of  the  DeSabla  division;  H.  B.  Heryford,  of  the 
West  Side  division;  G.  R.  Milford.  of  the  Shasta  di\ision,  and 
H.  C.  Ross,  of  the  Fresno  division. 

Burrell  S.  Manuel  has  been  appointed  general  manager 

of  the  Electric  Railway  and  Manufacturers'  Supply  Company 

of  San  Francisco.  Mr.  Manuel 
is  a  Westerner,  having  re- 
ceived his  training  in  the  elec- 
trical industry  in  Denver, 
Colorado,  with  the  Mountain 
Electric  Company  with  whom 
.  he  started  to  work  in  1901. 
From  1904,  when  the  West- 
inghouse  Electric  &  Manufac- 
turing Company  opened  an 
office  in  Denver,  until  1918  he 
was  connected  with  this  office, 
acting  as  manager.  In  1918 
Mr.  Manuel  was  moved  to 
East  Pittsburgh  as  manager 
of  the  appliance  section  of  the  company  which  handled  fan 
motors,  heating  appliances  and  ranges.  The  following  yeai- 
the  heating  appliance  business  increased  to  such  an  extent 
that  he  was  moved  to  Mansfield  to  take  charge  of  the  West- 
inghouse  Electric  Products  Company,  from  which  position  ho 
came  West  to  become  general  manager  with  the  Electric 
Railway  and  Manufacturers'  Supply  Company.  The  electrical 
industry  is  glad  to  welcome  him  to  the  Pacific  Coast,  and 
wishes  him  all  success  in  the  new  position  he  is  so  well  fitted 
to  fill. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 
DO  YOU  REMEMBER 

— that  25  years  ago  it  was  feared  that  the  Welsbach 
burner  would  prove  a  dangerous  rival  to  the  incandes- 
cent lamp  and  would  eventually  supplant  it  for  home 
lighting? 
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Floyd  N.  Averill,  manager  of  the  Fobes  Supply  Com- 
pany of  Portland,  Oregon,  has  been  appointed  chairman  of  the 

recently  formed  finance  com- 
mittee of  the  Northwest  Elec- 
tric Service  League.  This  defi- 
nite step  toward  putting  the 
League  into  active  operation 
follows  the  successful  series 
of  "barnstorming  revivals" 
which  have  broken  prelimin- 
ary ground  for  the  work  in 
the  state  of  Washington. 
Oregon  has  already  laid  the 
foundation  for  an  enthusias- 
tic support  of  the  movement, 
largely  through  the  effective 
work  of  both  the  contractor- 
dealers'  organization  and  that  of  the  electrical  supply  jobbers 
of  Portland,  who  have  for  some  time  been  working  closely 
together  toward  the  betterment  of  the  industry.  The  person- 
nel of  this  important  committee  who  will  work  under  Mr. 
Averill's  leadership  is  announced  elsewhere  in  this  issue. 

Corliss  A.  Bercla'w,  representative  of  the  Educational 
Department  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  visited  in  San  Francisco  during 
the  past  week  and  has  now  gone  to  Los  Angeles. 

Carl  F.  Uhden,  Assistant  City  Engineer  of  Seattle,  in 
charge  of  construction  activities  on  the  Skagit  Power  Project 
for  the  City  of  Seattle  recently  addressed  the  Municipal 
League  of  Seattle  on  "Status  of  Work  at  the  Skagit." 

L.  A.  Lewis,  of  the  Washington  Water  Power  Company, 
of  Spokane,  was  a  recent  Seattle  visitor.  He  took  a  very 
prominent  part  in  the  launching  of  the  Northwest  Electrical 
Service  League  and  banquet  held  on  the  evening  of  Nov- 
ember 29. 

R.  T.  Stafford,  Manager  of  the  Allis-Chalmers  Manu- 
facturing Company's  Seattle  office,  recently  made  a  short 
trip  to  Victoria,  B.  C,  coming  home  via  Vancouver  where  he 
visited  and  attended  to  business  in  the  Vancouver  offices  of 
that  company. 

Al  Dodge,  well-known  construction  engineer,  who  has 
been  in  charge  of  the  building  of  the  Southern  Eailway  in 
China,  returned  during  the  past  month  and  announces  that 
the  civil  war  in  China  has  caused  a  temporary  delay  in  the 
continuance  of  this  work. 

L.  W.  Chapman,  Pacific  Coast  editor  of  Chemical  and 
Metallurgical  Engineering,  is  traveling  over  the  Owens  Val- 
ley, California,  and  parts  of  the  state  of  Nevada,  with  a  view 
to  studying  the  industries  engaged  in  extracting  the  various 
chemical  salts  from  the  alkaline  soils  of  those  regions. 

W.  J.  Grambs,  Manager  of  Auxiliary  Operations  of  the 
Puget  Sound  Power  &  Light  Company,  was  the  guest  of 
honor  at  a  dinner  given  at  the  Seattle  Board's  Merchant 
Marine  Training  Station  in  recognition  of  his  work  during  the 
World  War  as  supervisor  of  the  recruiting  service  of  the 
United  States  Shipping  Board.  Mr.  Grambs  was  presented 
with  a  beautiful  bronze  ship's  clock  and  barometer  combined 
as  a  token  of  the  esteem  with  which  he  is  held  by  his  fonner 
associates  in  the  service. 

Fred  M.  Abbott,  who  has  been  special  investigator  and 
safety  inspector  for  the  public  utilities  commission  of  Utah 
for  the  past  three  years,  has  tendei-ed  his  resignation.  Mr. 
Abbott,  in  addition  to  his  investigating  work,  has  had  charge 
of  executing  the  wishes  of  the  commission  with  regard  to 
general  safety  conditions.  His  work  has  attracted  the  atten- 
tion of  the  claims  departments  of  some  of  the  larger  railroad 
lines,  and  he  has  received  several  offers  of  positions  with 
theHi.     He  has  not  yet  announced  what  his  future  plans  are. 


Samuel  Kahn,  vice-president  and  general  manager  of  the 
Western  Gas  and  Electric  Company,  Stockton,  California, 
spent  several  days  in  San  Francisco  recently. 

J.  V.  Baum,  stoker  engineer  of  the  South  Philadelphia 
works  of  the  Westinghouse  Electric  &  Manufacturing  Co., 
is  in  the  Northwest  in  the  interests  of  the  stoker  business  of 
his  company. 

F.  M.  Kerr  and  H.  H.  Cochrane,  vice-president  and  man- 
ager and  chief  engineer,  respectively,  of  the  Montana  Power 
Company,  are  spending  some  weeks  in  the  Eastern  offices  of 
that  company. 

Fletcher  Hamilton,  State  Mineralogist,  and  W.  W. 
Thayer,  of  the  California  Mining  Bureau,  have  returned  to 
San  Francisco  after  a  two  months'  trip  which  covered  every 
county  in  California,  and  which  was  taken  for  the  purpose  of 
arousing  the  public  to  the  necessity  of  supporting  the  meas- 
ures of  relief  for  gold  mining  which  are  embodied  in  the 
McFadden  Bill.  This  bill  was  introduced,  but  not  acted  upon 
by  the  last  Congress,  and  provides  for  an  excise  tax  of  $10 
an  ounce  on  new  gold  in  manufactured  articles.  It  seems  that 
never  before  in  the  history  of  the  state  was  the  gold  mining 
industry  in  such  an  unsatisfactory  condition. 

Arthur  R.  Kelley  has  joined  the  organization  of  the 
Southern  California  Edison  Company  in  charge  of  the  newly 

established  department  of  Es- 
timates and  Valuations.  Mr. 
Kelley  graduated  from  Pur- 
due University  in  1903  with 
the  degree  of  B.S.  in  elec- 
trical engineering  and  fol- 
lowed this  with  the  two-year 
apprentice  course  with  the 
Western  Electric  Company  in 
Chicago.  Mr.  Kelley  served 
successively  as  local  manager 
of  the  Citizens'  Telephone  Co. 
of  Anderson,  Indiana;  elec- 
trical engineer  for  Seattle, 
Renton  and  Southern  Railway 
of  Seattle;  assistant  engineer  for  the  Public  Service  Commis- 
sion of  the  state  of  Washington;  electrical  engineer  for  the 
California  Railroad  Commission,  where  he  organized  a  de- 
partment for  handling  appraisals,  and  since  1914  has  been  in 
private  practice  as  consulting  engineer  with  headquarters  in 
San  Francisco,  specializing  on  valuations  of  public  utility 
properties.  During  the  war  Mr.  Kelley  was  commissioned 
Captain  of  Engineers,  assistant  to  Major  Geo.  W.  Seever, 
power  administrator  for  California,  Oi-egon  and  Washington, 
under  the  Power  Division  of  the  War  Industries  Board. 


OBITUARY 

Raphael  Weill,  president  of  Raphael  Weill  &  Co.,  Inc., 
of  San  Francisco,  died  December  9th  in  Paris.  Raphael  Weill, 
a  native  of  France,  has  been  prominent  in  San  Francisco  civic 
life  for  sixty-five  years  and  his  death  breaks  one  of  the  cher- 
ished links  between  the  present  day  and  the  famous  "days 
of  gold." 

James  W.  Bell,  vice-president  of  the  Wagner  Electric 
Manufacturing  Company  of  St.  Louis,  and  one  of  the  pioneer 
capitalists  of  the  electrical  industry,  died  in  St.  Louis  during 
the  early  part  of  November. 

Benjamin  Holt,  president  of  the  Holt  Manufacturing 
Company,  inventor  of  the  caterpillar  tractor,  and  a  leader  in 
the  development  of  the  tanks  which  took  such  a  great  part 
in  the  war,  died  in  Stockton  on  the  fifth  of  December.  Mr. 
Holt  stands  among  the  most  honored  of  Western  men  because 
of  his  contribution  to  agriculture  and  the  upbuilding  of 
Western  industry. 
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ASSOCIATION  OF  UTILITY  COMMISSIONERS 
CONTEMPLATED 

Members  of  the  public  utilities  commissions  of  Utah, 
Nevada,  Montana  and  Idaho  have  recently  concluded  a  con- 
ference at  the  state  capitol  in  Salt  Lake  City  with  a  general 
discussion  of  problems  common  to  all.  The  matter  of  express 
rates,  which  was  one  of  the  reasons  for  the  calling  of  the 
conference,  was  left  to  the  incUvidual  commissions  to  decide, 
in  the  light  of  what  had  been  brought  out  by  the  discussions 
at  the  conference. 

The  commissionei-s  found,  however,  that  the  exchange  of 
ideas  and  general  discussions  at  the  present  conference  had 
been  so  helpful  and  beneficial  that  the  proposition  of  forming 
an  inter-mountain  association  of  utilities  commissioners  was 
favored. 

In  the  absence  of  other  members  of  the  visiting  com- 
missions no  action  could  be  taken.  It  was  left  with  Judge 
Joshua  Breenwood,  president  of  the  Utah  Commission,  to 
correspond  with  other  commissions  to  ascertain  if  some  sort 
of  an  association  of  the  kind  suggested  would  be  agreeable 

to  all.  

BILL    FOR   NATIONAL   PARKS 

Secretary  Payne  has  recommended  to  Congress,  legisla- 
tion to  exclude  national  parks  from  the  provisions  of  the 
water  power  bill.  The  bill  drafted  by  the  secretary  provides 
that  permits  for  such  developments  may  be  secured  only  by 
special  acts  of  congress. 


CARIBOU  TUNNEL  COMPLETED 

Work  of  boring  tunnel  No.  2  of  the  Great  Western 
Power  Company's  Caribou  project  was  completed  December  1, 
according   to    a   recent   report.     This   tunnel,   which   is   9,200 


Interior    view    of    the    Caribou    tunnel    under    construction 

feet  long,  begins  in  Butt  valley  and  goes  through  the  ridge 
to  a  point  1100  feet  above  the  Caribou  power  plant. 

This  \^^ll  enable  the  plant,  which  has  a  capacity  of  60,000 
horsepower,  to  begin  generation  of  electricity  early  in  Feb- 
ruary. 


PERMIT  ASKED  FOR  PIT  RIVER  DEVELOPMENT 

The  Pit  River  Power  Company  has  applied  to  the  Fed- 
eral Water  Commission  in  Washington  for  a  preliminary  per- 
mit to  go  ahead  with  power  development  on  Pit  River  above 
Copper  City.  The  Commission  has  set  February  10  as  the 
time  for  considering  the  application  and  hearing  any  objec- 
tions that  may  be  made  in  the  meantime. 


LOS  ANGELES  ELECTRICAL  HOME 


Thirty  electrical  appliances  were  demon- 
strated to  the  Los  Angeles  public  in  this 
home  from  November  12th  to  28th.  The 
keen  interest  in  the  electrical  home  idea 
which  was  aroused  here  will  undoubtedly 
serve  to  give  the  larger  home,  which 
unprecedented    popularity. 


is   to    be   opened   January    15th 


WASHINGTON  ADVISED  OF  FILING  ON  POWER 
PROJECT 

The  federal  water  power  commission  has  advised  Gov. 
Hart,  of  Washington,  of  the  filing  of  an  application  by  the 
Washington  Irrigation  and  Developing  Company  of  Seattle 
for  a  preliminary  permit  for  a  power  project  on  the  Columbia 
River  at  Priest  Rapids.  This  company,  of  which  Henry  J. 
Pierce  is  president,  plans  to  spend  $150,000,000  in  the  devel- 
opment of  power  at  Priest  Rapids,  rivaling  that  at  Niagara 

Falls. 

Upon  advice  of  the  State  Attorney-General  that  under 
pro\asion  of  the  federal  water  power  act  the  state  is  given 
preferential  right  to  potential  water  in  its  borders,  the  gover- 
nor has  notified  the  state  hydraulic  engineer,  the  state  recla- 
mation board  and  the  Columbia  Basin  suiwey  conmiission  of 
the  situation  in  order  that  an  investigation  may  be  made  to 
ascertain   whether  the   state   desires  to  make  filing  at  this 

point.  '~ 

ELECTRICAL  CODE  FOR  NEVADA  FORMULATED 

At  a  recent  meeting  of  electrical  engineers,  held 
in  Reno,  regulations  governing  construction  operation  and 
maintenance  of  overhead  and  underground  electrical  ^^^res  m 
Nevada  were  discussed.  The  rules  have  been  approved  by 
the  public  service  commission  and  will  become  the  code  for 
use  in  Nevada  as  soon  as  sufficient  books  are  printed  for 
general  distribution. 

The  regulations  were  prepared  by  a  committee  appointed 
by  the  public  sei-vice  commission.  The  follo^^^ng^^'ere  mem- 
bers- F  O  Broil,  engineer  for  the  commission;  E.  D.  Brow, 
representing  the  power  companies,  and  R.  W  Mastick  of  the 
Bell  Telephone  Company,  representing  signal  utilities,  two 
laboring  men  were  also  members. 

iii„i„iiiiiiiiii,„ii„.,ii liiiiifi iiiBiiiiiiiiiiiiii ■mil iiiiiiiiiiiiiiiiiiiiii iii»»i««« "«ii" "'™ "I 

DO  YOU  REMEMBER 

-when  in  1896  contracts  were  being  let  for  the  Big  Creek 

development,   a  150-kw.  plant   to   furnish  power  to  the 

city  of  Santa  Cruz,  California? 
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SUPREME   COURT   ORDERS   RE-HEARING   OF 
"SPECIAL  CONTRACT"  CASES 

In  the  special  contract  cases,  in  which  the  Public  Utili- 
ties Commission  of  Utah  recently  handed  down  a  decision 
whereby  a  number  of  large  power  customers  of  the  Utah 
Power  &  Light  Company,  who  ai'e  holders  of  "special  con- 
tracts" wth  that  company,  were  placed  on  standard  schedules, 
two  of  the  customers — namely,  the  United  States  Smelting, 
Refining  &  Mining  Company  and  the  Lfnited  States  Fuel  Com- 
pany— ^have  obtained  from  the  Supreme  Court  of  Utah  a  writ 
of  certiorari  directed  to  the  Public  Utilities  Commission. 
The  writ  is  made  returnable  December  16,  which  means  that 
under  the  rule  of  the  court  the  matter  will  be  argued  at  that 
time.  In  the  event  other  customers  take  similar  action 
against  the  Commission,  the  Supreme  Court  may  set  a  later 
date  for  the  hearing  of  all  the  cases  at  the  same  time. 

The  order  of  the  Public  Utilities  Commission  denying 
a  re-hearing  in  the  power  contract  cases  was  issued  on  No- 
vember 10  and  the  companies  have  thirty  days,  under  the  law, 
in  which  to  apply  for  writs  of  review. 


COURSE  IN  ELECTRICITY  OFFERED  IN  IDAHO 

The  Idaho  Technical  Institute  is  offering  a  course  in 
practical  electricity.  This  course  is  given  especially  for  men 
who  are  in  the  trade  or  are  interested  in  following  the  trade. 
Professor  Ralph  H.  Walters,  a  member  of  the  Electricians' 
Union  and  an  expert  electrician,  will  give  the  course.  The 
entire  equipment  of  the  Idaho  Technical  Institute  electrical 
laboratorv  is  available. 


CITY  AND  GOVERNMENT  MAY  JOIN  IN  SOUTHWEST 
DEVELOPMENT 

Los  Angeles  city  officials  have  been  in  conference  with 
Arthur  P.  Davis,  director  of  the  United  States  Reclamation 
Service,  outlining  a  program  for  the  development  of  municipal 
hydroelectric  power  in  conjunction  with  a  gigantic  govern- 
ment scheme  for  reclamation  of  desert  lands. 

The  discussions  included  the  joint  undertaking  by  the 
United  States  government  and  the  city  of  Los  Angeles  of 
the  impounding  of  hundreds  of  acres  of  water  from  the  Colo- 
rado River  and  the  Mono  watershed. 

It  was  pointed  out  that  the  two  schemes  would  bring  the 
reclamation  of  millions  of  acres  of  arid  lands  in  California, 
Nevada,  Arizona  and  possibly  Utah,  and  give  to  Los  Angeles 
additional  power  plants,  totaling  a  development  of  620,000 
horsepower. 


ELECTRICAL  SHOW  HELD  IN  VANCOUVER 

Vancouver,  B.  C,  held  its  first  electrical  show  under 
the  auspices  of  the  British  Columbia  Electrical  Cooperative 
Association  from  November  22  to  27,  during  which  time  it 
was  visited  by  ten  thousand  people.  The  show  was  placed 
under  the  management  of  E.  E.  Walker,  sales  engineer,  Brit- 
ish Columbia  Electric  Railway  Company  and  chairman  of  the 
Advisory  Council  of  the  B.  C.  Electrical  Cooperative  Asso- 
ciation, vnth  J.  F.  Little,  local  manager  of  the  Northern 
Electric  Company,  as  assistant  manager.  The  other  members 
of  the  committee  were: 

E.  Brettell,  display  and  decoration ;  W.  W.  Fraser,  illumination ; 
J.  Muil-head,  light  and  power  supply ;  E.  H.  Hughes,  entertainment ; 
W.  C.  Mainwaring,  space  allocation ;  J.  Lightbody,  publicity,  and  H.  Pim. 
finance.  The  fii-ms  exhibiting  were:  British  Columbia  Electric  Railway 
Company,  Canadian  General  Electric  Company,  Northern  Electric  Company, 
Electric  Supply  and  Contracting  Company,  Western  Power  Company. 
Hoover  Suction  Cleaners,  Kanaly's  Ltd.,  Jarvis  Electric  Company,  W.  W. 
Fraser.  E.  B.  Horsman  &  Son,  Eankin  &  Cherrill,  B.  C.  Telephone  Co., 
Modern  Utilities  Company,  Percy  Letts,  Perry  Electric  Co.,  Farr,  Robinson 
&  Bird.  Crossman  Electric  Co.,  The  Electric  Shop,  and  Muir  Electl-ic  Co. 

The  show  entailed  an  expenditure  of  nearly  $8,000,  some 
of  which  was  defrayed  by  gate  admissions,  some  by  the  i-ental 
of  space  and  the  balance  was  a  deficit  against  the  Association. 


ONE  HUNDRED  THIRTEEN  APPLICATIONS  FOR 
POWER  PROJECTS  FILED 

One  hundred  and  thirteen  applications  for  permit  or 
license  for  power  development  have  been  filed  with  the 
federal  power  commission,  it  was  announced  December  9. 

Among  the  appliuations  recently  received  were: 

Five  dams,  four  reservoirs  and  two  power  houses  in 
head  waters  south  fork,  San  Joaquin  river,  Southern  Califor- 
nia Edison  Company,  Los  Angeles,  Cal. 

Dam  on  Colorado  river  at  Lee's  ferry,  Arizona,  creating 
a  reservoir  extending  up-stream  300  miles  and  controlling 
annual   flow  of  river.   Southern   California  Edison  Company. 


DREDGING  OF  SAN  FRANCISCO  WATER  FRONT 
CONSIDERED 

Development  of  the  Islais  Creek-India  Basin  district  of 
San  Francisco's  water  front,  rendering  280  acres  of  sub- 
merged land  useful  to  commerce  and  industry,  is  urged  by 
the  Board  of  State  Harbor  Commissioners,  who  have  placed 
their  case  before  the  L^nited  States  District  Engineer  prelim- 
inary to  obtaining  an  appropriation  from  Congress  for  the 
dredging  of  this  area. 

Ultimately,  the  improvement  will  provide  berths  for 
forty-nine  steamships,  each  500  feet  in  length,  and  six  berths 
for  vessels  .300  feet  in  length. 


RECLAIMING  THE  DESERT 


During  the  last  five  years  over  one  hundred  and  fifty  miles  of  power  distribution  lines  have  been  built  in  the  Antelope 
Valley,  the  western  boundary  of  the  Mojave  desert,  and  electric  pumping  and  irrigation  has  now  raised  the  value  of  the 
property  from   $40  to   $500  per  acre.     The  principal   crops   are  alfalfa  and  Bartlett  pears. 
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RESOLUTION  FOR  THE  BENEFIT  OF  THE 
INVESTING  PUBLIC 

The  Central  States  Group  of  the  Investment  Bankers' 
Association  of  America,  comprising  the  states  of  Illinois, 
Wisconsin,  Indiana  and  Iowa,  urges  the  sane,  sober  business 
men  and  women  of  Illinois  to  safeguard  the  State  P'ublic 
Utilities  Commission. 

Following  the  precedent  established  last  spring  by  the 
governing  body  of  the  entire  association,  the  executive  com- 
mittee of  the  Central  States  Group  has  adopted  the  following 
resolution : 

"Be  It  Resolved,  That  the  Executive  Committee  of  the  Central  States 
Group  of  the  Investment  Bankers'  Association  of  America  views  with 
great  apprehension  any  attacic  upon  the  principle  of  commission  regulation 
of  public  utilities,  knowing  that  such  public  utilities  are  owned,  not  as 
popularly  supposed,  by  a  few  people,  but  by  thousands  of  Investors  whose 
savings  are  invested  in  such  public  utilities,  either  directly  or  through 
savings  banks  and  insurance  companies,  and  that  such  savings  will  be 
imperiled  and  the  service  of  such  utilities  to  their  respective  communities 
hampered,  and  strongly  advises  the  people  of  Illinois  to  safeguard  their 
present  public  utilities  law  in  every  possible  manner  and  make  clear  their 
determination  that  this  modern,  progressive,  economically  scientific  method 
of  administering  the  public  utilities  of  their  state  shall  not  be  tampered 
with." 


CONTROVERSY  OVER  CUSHMAN  POWER  SITE 

The  city  of  Tacoma  recently  began,  in  the  Superior 
Court  at  Shelton,  Washington,  its  fight  to  secure  the  right 
to  condemn  property  in  Mason  county  for  the  development  of 
the  Lake  Cushman  power  site,  which  the  city  has  a  contract 
to  purchase.  A  lively  fight  by  the  Frank  McKean  interests, 
rival  power  claimants,  is  promised  before  the  case  is  con- 
cluded. The  city,  through  its  Superintendent  of  Lighting, 
Llewellyn  Evans,  has  produced  evidence  to  show  that  the  city 
is  now  using  nearly  the  maximum  capacity  of  the  La  Grande 
plant  for  lighting  and  other  public  uses,  and  that  increase  of 
the  La  Grande  plant  cannot  be  economically  accomplished. 


SAN  DIEGO  CONSOLIDATED  PLANS  PURCHASE 
OF  PLANT 

The  San  Diego  Consolidated  Gas  &  Electric  Company  is 
planning  to  purchase  from  the  San  Diego  Electric  Railway 
Company  the  power  plant  owned  by  the  street  i-ailway  com- 
pany in  the  city  of  San  Diego,  according  to  an  application 
filed  with  the  California  State  Railway  Commission  by  the 
railway  company.  The  price  to  be  paid  for  the  power  plant 
is  given  as  one  million  dollars.  According  to  the  application 
filed,  it  is  the  purpose  of  the  railway  company  to  purchase 
from  the  San  Diego  Consolidated  Gas  &  Electric  Company 
power  with  which  to  operate  its  electric  lines,  the  rate  to  be 
paid  to  be  fixed  by  the  Commission. 


A  NEW  NORTHWESTERN  ELECTRICAL  STORE 
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Interior  of  the  Pioneer  Electric  Company's  store,  recently  opened  in  Port 
Angeles,  Washington.  One  of  the  devices  employed  to  attract  a  crowd  on 
the  opening  day  was  a  performance  by  a  Marathon  pianist,  who  Pjayed 
continuously  for  thirty-six  and  one  half  hours.  The  proprietor  of  the 
store,  A.  L.  Phillips,  is  shown  standing  in  the  foreground,  second  from 
the  left. 


SERVICE   STATIONS  SHOWN  ON  MAP 

The  Westinghouse  Electric  &  Manufacturing  Company, 
Springfield,  Mass.,  has  issued  a  map  of  the  United  States 
measuring  9  by  12  inches  which  shows  the  transcontinental 
highways  in  heavy  black  lines,  the  interstate  auto  routes  in 
light  red  lines,  and  the  location  of  its  sei-vice  stations.  On 
the  back  of  the  map  is  a  description  of  the  starting,  lighting 
and  ignition  equipment  which  this  company  manufactures. 


THE  PACIFIC  COAST  RADIO  SHOW 
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This  exhibit  of  the  Colin  B.  Kennedy  Company  radio  receiving  apparatus 
attracted  considerable  attention  at  the  Pacific  Coast  Radio  Convention 
which  was  held  in  San  Francisco  during  the  latter  part  of  November. 
The  outstanding  result  of  this  convention  was  the  conviction  that  some 
dependence  on  Eastern  manufacturers  of  radio  equipment  is  no  longer 
necessary.  It  was  evident  that  the  standard  exhibited  by  apparatus  of 
Pacific  Coast  manufacture  compared  most  favorably  with  that  produced 
in   Eastern   centers. 


COMPARATIVE   COST   OF   MELTING   BRASS   IN   ELEC- 
TRIC FURNACE  AND  GAS  FIRED  CRUCIBLES 
DURING  JUNE,  1919 

Electric  Cost  Gas  Cost 

per  Ton  Melted         per  Ton  Melted 

Pounds  of  metal  poured   during  month 36,216  18,210» 


Electric   energy    (480   kw-hr.) 

Gas   (18,600  cu.   ft.) 

Labor 

Crucibles 

Metal  shrinkage: 

Electric,  1.31  per  cent,  at  18  cents 

Gas,  2.62  per  cent,  at  18  cents 

Electrode  consumption  at  27  cents  per  lb.. 
Gas   for    heating    ladle,    600    cu.    ft.    at    ( 

cents    per    1000    cu.    ft 


13.64 


6.26 
1.00 


4.71 
4.71 
1.08 

0.41 


$12.66 
8.00 
1.00 
7.00 


Total $27.09 

Saving  by  use  of  cheaper  scrap  made  pos- 
sible by  electric  furnace 2.88 

Average    net    melting    cost $24.21 

Average  saving  per  ton  melted  in   electric  furnace,  $13.86. 

♦Estimated. 


$38.07 


$38.07 


lllllllllli: 


DO  YOU  REMEMBER 

—that  in  1898  the  Pacific  Electric  Transmission  Associa- 
tion, the  forerunner  of  the  Pacific  Coast  Section  N.  E. 
L.  A.,  adopted  its  constitution  at  an  open  meeting  held 
in  the  Crocker  Building,  San  Francisco? 


Illlllllllll 
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REVIEW  OF  POWER,  OIL  AND  GASOLINE  SITUATION 
BY  PROMINENT   BANKER 

The  outstanding  features  of  a  study  which  W.  W.  Woods 
of  the  First  National  Bank  of  Los  Angeles  has  been  making 
of  the  power,  oil  and  gasoline  situation  on  the  Pacific  Coast 
are  being  sent  to  the  larger  power  companies  of  California 
by  the  Pacific  Coast  N.  E.  L.  A.  Public  Relations  Conamittee, 
and  a  request  is  being  made  to  distribute  this  material  among 
the  newspapers  in  the  respective  territories. 

"The  final  census  statistics  for  1920  give  California  a  numerical 
increase  in  papulation  over  1910  of  1,048,987.  At  the  same  time  the  power 
consumed  in  California  has  jumped  from  1,250,000,000  kw-hr.  in  1910  to 
3,750,000,000  k>v-hr.   in   1920. 

"This  means  that  the  demand  for  power  has  increased  not  alone 
at  the  same  rate  of  population  increase,  but  to  a  much  greater  extent, 
and  there  is  not  a  man  or  woman  in  California  today  who  does  not  know 
of  the  power  shortage  which  California  has  faced  during  the  last  two 
years,  or  who  has  forgotten  the  oil  and  gasoline  shortage  of  three  months 
ago.  This  year  50  per  cent  more  wells  were  required  to  produce  practically 
the  same  amount  of  oil  as  that  produced  five  years  ago. 

"California's  oil  consumption  is  outrunning  her  production  at  the 
rate  of  more  than  10,000,000  barrels  a  year.  This  can  only  mean  that  as 
the  population  increases  and  as  demands  for  fuel  also  increase,  the  price 
of  fuel  oil  and  gasoline  will  nu>unt  so  rapidly  that  this  state  must  inevitably 
turn  largely  to  some  other  fuel  for  its  power.  No  influence  on  earth  save 
rationing  the  supply,  can   keep  the  present   prices   stationary. 

"When  the  point  was  reached  in  any  city  where  it  would  be  diffi- 
cult to  obtain  the  neeessai-y  driving  force  for  factory  wheels,  the  contracts 
were  placed  elsewhere,  and  what  was  true  for  war.  by  order,  must,  by 
force  of  economic  conditions,  become  the  basic  industrial  law  in  California 
within  the  next  ten  years. 

"It  is  for  this  reason  that  those  who  have  the  interest  of  this  state 
at  heart  are  particularly  anxious  that  the  hydi-oelectric  programs  of  the 
various  power  companies  may  not  be  held  up  and  also  that  such  organiza- 
tions as  the  Union  Oil  Company  of  California,  which  has  announced  a 
pi-ogram  of  ship  construction  to  bring  into  California  from  Mexico  the 
necessary  fuel  oil  to  make  up  at  least  a  part  of  our  own  shortage,  may 
have  the  full  supix>rt  not  only  of  the  business  interests  but  of  the  whole 
people  of  the  state." 


DEMAND  FOR  P.  G.  &  E.  STOCK 

Sales  of  the  Pacific  Gas  and  Electric  Company's  first 
preferred  stock  on  the  recent  off'ering  have  passed  the  $3,000,- 
000  mark.  Up  to  the  close  of  business  on  December  9,  2834 
sales,  aggregating  in  all  $2,999,000,  had  been  closed. 

The  total  number  of  stocldiolders  as  of  that  date,  was 
13,112,  of  which  10,273  were  holders  of  the  preferred  and  2839 
of  the  common  stock. 

These  figures  show  that  the  company's  preferred  stock- 
holders have  increased  in  number  eight-fold  since  Vice-Presi- 
dent Hockenbeamer  inaugurated  his  "customer  ownership" 
plan  on  June  3, .  1914. 

Public  utilities  in  various  parts  of  the  United  States 
have  placed  more  than  $100,000,000  worth  of  securities  with 
their  customers  since  the  "Hockenbeamer"  plan  was  first  put 
into  operation  in  California. 


PUGET  SOUND  NOTE  ISSUE 

The  Puget  Sound  Power  &  Light  Company  is  offering 
for  sale  to  its  patrons  and  the  investing  public  another 
$1,000,000  of  its  8  per  cent,  five-year  gold  coupon  notes, 
This  is  the  second  million  dollars  of  an  authorized  issue  of 
$2,000,000  of  these  securities.  The  first  million  dollars'  worth 
was  sold  in  September  of  this  year. 


SAN  JOAQUIN  BOND  ISSUE  AUTHORIZED 

Authorization  has  been  given  to  the  San  Joaquin  Light 
&  Power  Corporation  by  the  State  Railroad  Commission  to 
issue  $2,625,000  in  bonds  to  pay  notes  and  expenses  connected 
with  construction  work  at  Bakersfield  and  at  the  Kerckhoff 
hydroelectric  plant. 


SOUTHERN  SIERRAS  BOND  ISSUE 
A  Railroad  Commission  order  issued  recently  authorizes 
the  Southern  Sierras  Power  Company  to  issue  $1,040,478.55 
of  its  first  and  refunding  6  per  cent  bonds  for  the  purpose  of 
financing  in  part  the  cost  of  plant  extensions,  additions  and 
betterments. 


MOUNT  SPOKANE  COMPANY  BOND  ISSUE 
The  Mount  Spokane  Power  Company  which  supplies 
Deer  Park,  Milan,  Chattaroy,  and  Denison  near  Spokane  has 
made  a  $20,000  bond  issue.  Mark  Mendenhall,  president  of 
the  company,  recently  said:  "We  are  now  completing  the 
plans  for  rebuilding  and  enlarging  the  lower  and  older  plant 
of  the  company  which  will  give  the  two  combined  plants  a 
capacity  of  650,000  horsepower." 


WESTINGHOUSE   CAPITAL   AND  INDEBTEDNESS 
INCREASED 

At  the  special  meeting  of  the  stockholders  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  at  East  Pitts- 
burgh on  November  18,  an  increase  in  the  indebtedness  of  the 
company  by  the  sum  of  $30,000,000  was  authorized.  Also  the 
stockholders  in  this  meeting  voted  to  authorize  an  increase  in 
the  capital  stock  of  the  company  from  $75,000,000  to  $125,- 
000,000. 


COAST  VALLEYS  GAS  &  ELECTRIC  COMPANY 
NOTE  AND  BOND  ISSUE 

Coast  Valleys  Gas  &  Electric  Company  has  been  author- 
ized to  issue  $375,000  of  its  first  mortgage  bonds  and  $220,000 
of  its  10-year  8  per  cent  notes.  The  bonds  are  to  be  sold  at 
not  less  than  80  per  cent  of  their  face  value  and  the  notes 
at  not  less  than  94.  The  moneys  obtained  through  the  sale 
of  the  notes  are  to  be  used  by  the  company  to  pay  the  cost 
of  plant  extensions,  additions  and  betterments.  A  supple- 
mental order  authorized  the  company  to  issue  $125,000  of  its 
bonds  at  80  per  cent  of  their  .face  value. 


TRADE  NOTES 
This  Year's  Lamp  Sales  Expected  to  Reach  230,000,000  — 

Lamp  manufacturers  are  working  to  capacity  to  fill  the 
existent  demand  and  are  finding  it  possible  now  to  make 
satisfactory  shipments.  From  estimates  which  have  been 
made  at  this  time  it  appears  that  total  sales  of  large  lamps, 
tungsten  and  carbon,  will  amount  to  approximately  230,000,- 
000  for  the  year  1920.  Of  this  amount  sales  of  carbons  will 
account  for  about  15,000,000  lamps.  This  leaves  215,000,000 
tungsten  vacuum  and  gas-filled  lamps  of  the  large  size,  which, 
compared  to  sales  for  the  year  1919,  shows  an  increase  of  38 
per  cent  for  the  present  year.  Miniatures  will  probably  total 
just  over  100,000,000  lamps. 

Fairbanks,  Morse  &  Co.  Purchases  Company  — 

Fairbanks,  Morse  &  Co.  have  purchased  the  entire  busi- 
ness consisting  of  all  stock  on  hand,  good-will  and  liabilities 
of  the  Luster  Machine  Shop  and  Railway  Equipment  Co., 
Philadelphia.  Fairbanks-Morse  have  opened  a  new  branch 
at  this  address  under  the  management  of  Mr.  D.  W.  Dunn. 

Pacific  Coast  Office  Established  — 

The  Starr  Brass  Works,  manufacturers  of  the  "Sprarite" 
spray  cooling  systems,  Chicago,  111.,  announce  a  Pacific  Coast 
office  in  the  Rialto  Building,  San  Francisco. 

Electric  Furnace  Installation 

Robert  L.  Rockwell,  consulting  engineer  of  Seattle,  has 
recently  completed  plans  and  specifications  for  a  modern  elec- 
tric steel  furnace  installation  for  the  new  foundry  of  the 
Deud-MacFarlane  Machinery  Co.,  Tacoma,  Washington. 

Radio  Specialties  to  be  Produced  in  New  Shop  — 

With  the  perfection  of  radio  telephones  has  come  an 
increase  in  demand  for  delicate  electrical  instruments.  This 
demand  is  being  met  by  the  Western  Electric  Company,  the 
oldest  manufacturers  of  telephone  equipment  in  the  world,  by 
the  establishment  of  a  factory  at  Philadelphia  where  instru- 
ments of  extreme  sensitiveness  are  made. 
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Meeting  Notices  for  Electrical  Men 

(Preliminary  plans  for  the  1921  Pacific  Coast  Section  N.  E.  L.  A.  Convention  are  announced 
below,  along  with  the  report  of  the  recent  Executive  Committee  meeting.  Industrial  illumina- 
tion IS  prominent  among  the  subjects  discussed  at  the  various  engineers'  meetings  and  impor- 
tant organization  news  is  included  m  recent  Northwest  meeting  reports  —The  Editor  ) 


N.  E.  L.  A.  Executive  Committee  Decides  Convention  Date 

The  meeting  of  the  Executive  Committee  of  the  Pacific 
Coast  Section,  N.  E.  L.  A.,  decided  that  the  annual  convention 
of  the  Pacific  Coast  Section  N.  E.  L.  A.  should  be  held  at 
Del  Monte,  May  25th  to  27th  inclusive,  and  that  free  copies 


has  just  completed  a  tour  of  the  Northwest,  gave  a  most 
interesting  talk  at  the  "Northwest  Development"  meeting 
held  November  23.  He  said  that  the  Northwest,  and  Portland 
in  particular,  has  suffered  less  business  depression  than  most 
any  other  section.     Mr.  Armstrong  attributes  present  condi- 
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of  the  "Electrifier"  should  be  sent  out  between  the  present      tions  to  the  consumers'  strike,  no  foreign  markets,  holding  of 

time  and  the   date   of  the  convention.     The  question  of  the 

finances  of  the  Pacific  Coast  Section  was  discussed  and  plans 

were  made  to  carry  on  the  work  of  the  Pacific  Coast  Section 

until  the  first  of    the    year,  when  it  could  expect  financial 

help  from  the  national   body. 

Mr.  Robert  Sibley,  editor  of  the  Journal  of  Electricity, 
was  elected  to  serve  on  the 
Executive  Committee  in  place 
of  Mr.  W.  M.  Deming,  who 
has  resigned  from  the  tech- 
nical press  and  moved  to  Ten- 
nessee. Lee  H.  Newbert,  di- 
vision manager.  East  Bay  Di- 
vision, Pacific  Gas  &  Electric 
Company,  as  president  of  the 
Pacific  Coast  Section  is  chair- 
man of  the  committee.  The 
other  members  are: 
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Wm.  Baurhyte,  vice-president 
Los  Angeles  Gas  &  Elec.  Corp.,  Los 
Angeles ;  S.  J.  Lisberger,  chief  of 
division  of  electric  distribution  and 
steam  engineering.  Pacific  Gas  & 
Electric  Co.  ;  A.  H.  Halloran,  Pa- 
cific Coast  Dept.  McGraw-Hill  Book 
Co.  :  E.  B.  Criddle,  general  agent. 
Southern  Sierras  Power  Co.,  River- 
side :  A.  B.  West,  vice-president  and 
general  manager.  Southern  Sierras 
Power  Co.  :  Henry  Bostwick,  Pacific 
Gas  &  Electric  Co. :  R.  E.  Fisher. 
manager  commercial  department. 
Pacific  Gas  &  Electric  Co.  ;  S.  H. 
Taylor.  Electric  Railway  &  Manu- 
facturers' Su'pply  Co.,  San  Fran- 
cisco :  J.  B.  Black,  general  sales 
manager.  Great  Western  Power  Co.. 
San  Francisco ;  A.  G.  Wishon,  gen- 
eral manager.  San  Joaouin  Light  & 
Power  Corp.  :  D.  E.  Harris,  Pacific 
States  Electric  Co..  San  Francisco : 
R.  A.  Balzari,  manager  industrial 
division,  Westintrhouse  Electric  & 
Manufacturing  Co.  :  J.  A.  Britton, 
vice-president  and  general  manager. 
Pacific  Gas  &  Electric  Co.,  and 
W.  M.  Shepard.  commercial  man- 
ager, California-Oregon  Power  Co., 
San    Francisco. 

Scientific  Illumination  and  Northwest  Development  Discussed 
Before  Joint  Meeting  at   Portland 

A  paper  on  "Scientific  Illumination  and  Its  Practical 
Applications"  was  presented  by  F.  H.  Murphy,  illuminating 
engineer,  of  the  Portland  Railway,  Light  &  Power  Company, 
before  a  recent  joint  meeting  of  the  Portland  Sections,  A.  I. 
E.  E.,  N.  E.  L.  A.  and  Contractor-Dealers. 

The  paper  dealt  with  the  theory  of  radiant  energy,  the 
complexity  of  the  structure  of  the  eye  and  the  construction 
and  eificiency  of  the  modem  incandescent  lamp.  Following 
the  presentation  of  this  paper,  the  conditions  which  obtain 
in  the  average  poorly  lighted  machine  shop  in  contrast  to 
those  which  may  be  found  in  a  modem  well  lighted  industrial 
plant,  were  shown  by  a  lighting  exhibit  installed  especially 
for  the  occasion.  So  much  enthusiasm  has  been  stirred  up 
that  there  is  a  movement  under  way  to  establish  a  permanent 
lighting  exhibit. 

G.  E.  Armstrong,  Pacific  Coast  editor  of  the  Electrical 
World,  who  has  been  spending  some  time  in  New  York  and 


n 


« 


ARTHUR    P.    DAVIS 

The  reclamation  policy  of  the  United  States  Government  has 
made  possible  the  development  of  immensely  fertile  areas  in 
the  West  through  vast  irrigation  projects  carried  out  on  a 
scale  impossible  to  private  enterprise  and  with  a  vision  and 
daring  which  have  resulted  in  the  breaking  of  more  than 
one  world's  record  in  engineering  achievement.  To  Arthur 
P.  Davis,  director  and  chief  engineer  of  the  U.  S.  Reclama- 
tion Service  and  president  of  the  American  Society  of  Civi] 
Engineers,  this  issue  of  the  Journal  of  Electricity  is  affec- 
tionately dedicated  in  acknowledgment  alike  of  his  personal 
achievements  in  Western  engineering  and  of  his  construclive 
work  in  directing  this  building  of  an  empire  from  the  arid 
West. 


agricultural  products  and  the  unemployment  of  labor.  He 
feels  optimistic  over  industrial  development  and  the  growth 
of  the  electrical  industry  in  the  Northwest,  and  advocates 
inter-connection  of  power  systems  as  a  solution  to  the  eco- 
nomic development  of  the  water  power  in  this  section. 

Future  programs  planned  are:  "Electrical  Engineering 
Progress  in  the  West,"  by 
Robert  Sibley,  "Water  Power 
Development,"  by  Franklin  T. 
Griffith,  and  "Public  Utility 
Financing,"  by  Geo.  L.  Myers. 

Los  Angeles  Section, 
A.  I.  E.  E. 

With  a  record-breaking 
attendance  the  Los  Angeles 
Section  of  the  American  In- 
stitute of  Electrical  Engi- 
neers put  over  the  second  big 
meeting  of  the  year  on  the 
evening  of  November  23.  Ad- 
dresses were  given  by  H.  A. 
Barre,  executive  engineer  for 
Southern  California  Edison 
Company,  and  R.  C.  Starr, 
construction  engineer  for  the 
San  Joaquin  Light  &  Power 
Coi-poration. 

Mr.  Barre's  subject  was 
"The  Edison  Plan — an  Adven- 
ture in  Democracy."  After  an 
introduction  outlining  the 
physical  and  financial  fea- 
tures of  the  Edison  power 
program  at  Big  Creek,  Mr. 
Barre  discussed  what  he 
termed  the  "human  plan." 
He  mentioned  the  Reward  for 
Efficiency  idea  as  advanced  by 
Commissioner  Edgerton  at  the  Pasadena  convention  and 
showed  how  great  operating  records  could  be  made  by  a  com- 
pany adopting  such  an  idea  as  an  incentive  to  its  employes 
to  do  their  best  at  all  times. 

Mr.  Starr's  subject  was  "The  Kerckhoff  Power  Develop- 
ment." According  to  his  statements,  this  is  the  first  unit  of 
the  greater  San  Joaquin  plan,  which  contemplates  the  devel- 
opment of  new  hydroelectric  plants  at  the  rate  of  30,000 
horsepower  a  year  for  the  next  five  years,  and  then  at  the 
rate  of  50,000  horsepower  annually  for  the  succeeding  five 
years.    Most  of  this  will  be  on  the  Kings  River. 
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DO  YOU  REMEMBER 

— in  1898  when  >vireless  telegraphy  was  demonstrated  at 
the  Trans-Mississippi  Exposition  at  Omaha — and  there 
was  doubt  whether  Marconi  should  be  given  credit  for 
the  invention? 
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Oregon  Contractors  and   Dealers  to   Organize  Branch 
in  Salem 

A  meeting  was  held  in  Salem  on  December  7  for  the 
purpose  of  organizing  an  active  branch  in  the  third  district 
of  the  Oregon  Association  of  Electrical  Contractors  and  Deal- 
ers, at  which  time  district  oificers  and  a  representative  to 
serve  on  the  executive  committee  of  the  State  Association 
was  elected. 

F.  9.  Barton  was  elected  district  representative  on  the  State  Execu- 
tive Committee.  The  members  of  the  District  Executive  Committee  were 
elected  as  follows :  J.  H.  Ralston,  Albany,  W.  G.  Cummings,  Corvallis, 
W.  H.  Welch,  Salem,  and  F.  B.  West,  Dallas. 

At  the  annual  convention  of  the  State  Association  held 
in  Portland  in  October,  it  was  decided  to  re-district  the  state, 
making  seven  districts  instead  of  three  as  heretofore,  and 
plans  are  now  under  way  to  establish  active  branches  in  the 
six  districts  outside  of  Portland,  in  order  that  the  members 
in  the  various  districts  may  have  the  benefits  of  district 
meetings,  which  make  for  better  cooperation  and  which  will 
facilitate  the  work  of  the  Northwest  Electric  Service  League. 
It  is  planned  to  organize  the  other  districts  within  the  next 
two  months. 

The  district  chairman  and  secretary  will  be  elected  at 
the  first  meeting  of  the  Executive  Committee. 

Denver  A.  I.  E.  E.  Visits  Sugar  Plant 
The  workings  of  electric  power  in  the  manufacture  of 
sugar  were  studied  by  the  members  of  the  Denver  Section, 
American  Institute  of  Electrical  Engineers,  on  the  afternoon 
of  December  11  when  they  visited  the  Brighton  Plant  of  the 
Great  Western  Sugar  Company.  After  the  trip  a  dinner  was 
given  at  the  Metropole  Hotel  and  B.  Hutchins,  traveling 
superintendent  for  the  Great  Western  Sugar  Company,  gave 
a  very  interesting  address. 

Industrial  Illumination  Presented  by  Illuminating 
Engineering  Society 

"The  What  and  Why  of  Industrial  Illumination"  is  the 
title  of  the  address  being  presented  by  Otis  L.  Johnson  at 
the  December  15  meeting  of  the  San  Francisco  Bay  Chapter 
of  the  Illuminating  Engineering  Society.  Mr.  Johnson  is 
illuminating  engineer  for  the  Benjamin  Electric  Manufactur- 
ing Company,  Chicago,  and  national  vice-president  of  the 
Illuminating  Engineering  Society.  Invitations  to  this  meeting 
have  been  extended  to  the  American  Institute  of  Electrical 
Engineers,  American  Society  of  Mechanical  Engineers,  Amer- 
ican Institute  of  Architects,  San  Francisco  Society  of  Archi- 
tects and  the  American  Association  of  Engineers. 

Hydroelectric  Development  Is  Subject  of  Joint  A.  A.  of  E. 
and  Commercial  Club  Meeting  in  Fresno 

At  a  November  meeting  the  Fresno  branch  of  the  Amer- 
ican Association  of  Engineers  held  open  house  with  the  Com- 
mercial Club.  Mr.  E.  C.  Smith,  president  of  the  branch, 
introduced  the  speakers  and  explained  the  purpose  and  ideals 
of  the  association  for  the  benefit  of  the  general  public  in 
attendance. 

Rex  C.  Starr,  construction  engineer  with  the  San  Joa- 
quin Light  &  Power  Corporation,  spoke  on  recent  hydroelec- 
tric developments,  illustrating  his  talk  with  slides  showing 
the  construction  of  the  Kerckhoff  dam  and  power  house. 

B.  P.  Jacobsen,  designing  engineer  with  the  San  Joa- 
quin Light  &  Power  Corporation,  gave  a  short  talk  concerning 
the  advantage  of  developing  hydroelectric  rather  than  any 
other  kind  of  power.  He  said  that,  unlike  other  means  of 
power  generation,  the  power  in  our  streams  is  being  created 
anew  every  year,  and  when  we  use  it  we  are  not  drawing 
upon  any  limited  supply. 

This  meeting  was  another  of  the  important  steps  being 
taken  to  make  the  story  of  hydroelectric  development  popu- 
larly understood. 


Committee  Appointed  by  N.  E.  L.  A.  Public  Policy 
Committee 

At  a  recent  meeting  of  the  Public  Policy  Committee  of 
the  National  Electric  Light  Association  all  activities  of  the 
Association  were  reported  upon,  discussed  and  approved. 
Financial  matters  were  discussed,  and  Chairman  McCall  of 
the  Finance  Committee  reported  that  satisfactory  arrange- 
ments had  been  made  to  carry  on  the  work  of  the  Association 
pending  receipt  of  the  new  dues  in  1921. 

President  Insull  of  the  Association  was  authorized  to 
appoint  a  committee  to  cooperate  with  other  public  utilities 
in  presenting  public  policy  matters  to  the  public. 

Chairman  Mitchell  was  authorized  to  appoint  a  com- 
mittee to  represent  the  N.  E.  L.  A.  at  the  Washington  con- 
vention of  the  National  Association  of  Railway  Utilities 
Commissioners.  The  ex-officio  members  of  this  committee 
were  designated  as  Chairman  Mitchell,  President  Insull  and 
Executive   Manager  Aylesworth. 

In  the  afternoon  representative  bankers,  investment 
bankers,  manufacturers,  business  men  and  representatives  of 
the  American  Gas  Association  and  the  American  Electric  Rail- 
way Association  attended  an  open  meeting  of  the  Public 
Policy  Committee,  at  which  time  all  phases  of  the  present 
public  utility  situation  were  discussed. 

Northwest    Electrical    Service   League   Appoints 
Finance  Committee 

At  a  meeting  of  the  Advisory  Committee  of  the  North- 
west Service  League,  held  in  Seattle  November  29,  a  com- 
mittee to  finance  the  work  of  the  League  was  appointed, 
consisting  of: 

F.  N.  Averill,  Fobes  Supply  Company,  Portland,  chairman ;  A.  S. 
Moody,  General  Electric  Company,  Portland ;  L.  A.  Lewis,  Washington 
Water  Power  Company,  Spokane :  John  V.  Strange,  Pacific  Power  and 
Light  Company,  Portland,  and  A.  J.  Gladson,  contractor-dealer,  Yakima, 
Washington. 

This  committee  will  immediately  set  out  to  raise  funds 
for  the  conduct  of  the  work  of  the  League  for  the  year  1921. 

San  Francisco  Electrical  Development  League  Holds  Joint 
Meeting  with  Purchasing  Agents 

The  November  22  meeting  of  the  San  Francisco  Elec- 
trical Development  League  was  in  conjunction  with  the  Pur- 
chasing Agents'  Association.  The  speaker  of  the  day  was 
Mr.  G.  B.  Gray,  the  chairman  of  the  Purchasing  Agents' 
Association,  who  spoke  briefly  on  the  importance  of  the  pur- 
chasing agent  and  the  necessity  for  good  judgment  on  his 
part.  R.  A.  Balzari,  manager  of  the  power  department,  West- 
inghouse  Electric  &  Manufacturing  Company,  told  of  impres- 
sions received  while  on  a  visit  in  the  East.  He  stated  that 
labor  is  becoming  more  efficient,  this  being  noticeable  in  a 
certain  factory  which  wished  to  cut  production  and  so  dropped 
two  hundred  girls.  Instead  of  the  production  dropping  off,  it 
remained  at  the  same  point.  The  next  speaker  was  D.  W. 
Stands,  purchasing  agent  of  the  California  Central  Cream- 
eries, who  summed  up  general  business  conditions  by  stating 
that  the  trend  of  prices  is  now  toward  a  lower  level  and  that 
while  the  buyers  are  hesitating  to  buy  on  the  declining 
market  and  the  manufacturers  are  needing  the  money,  some- 
thing must  happen.  He  compared  the  present  business  con- 
ditions to  a  log  jam  and  stated  that  in  all  probabilities  a 
crash  is  imminent,  but  that  the  majority  of  businesses  which 
are  built  upon  safe  and  sane  lines  will  not  be  hurt.  E.  O. 
Shreve,  local  manager  of  the  General  Electric  Company,  was 
the  last  speaker,  and  emphasized  especially  that  the  prosperity 
of  industry  is  dependent  upon  the  prosperity  of  the  central 
station,  and  that  the  power  shortage  which  existed  in  Cali- 
fornia during  the  past  season  was  not  the  only  power  shortage 
in  the  country,  as  some  of  the  eastern  central  stations  are 
struggling  with  a  power  shortage  because  of  lack  of  money 
with  which  to   finance   extensions.     Mr.   Shreve   finished  his 
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talk  by  telling  of  the  hopeful  outlook  for  the  electric  railways 
at  the  present  time.  They  are  at  last  being  put  on  a  sound 
basis  by  the  action  of  the  central  station  commissions  which 
have  come  to  recognize  their  problems. 

Northwest   Electrical   Service   League    Discussed   at 
Spokane  Meeting 

The  electrical  industry  of  Spokane  and  Eastern  Wash- 
ington was  well  represented  at  a  dinner  meeting  held  at  the 
Spokane  Hotel  on  the  evening  of  December  2,  to  listen  to  a 
discussion  of  the  objects  and  plans  of  the  Northwestern  Elec- 
trical Service  League.  One  hundred  and  twenty-five  were 
pi-esent. 

Mr.  W.  E.  Coman,  vice-president  and  general  manager 
of  the  Washington  Water  Power  Company,  presided  at  the 
meeting,  and  said  that  his  company  was  very  glad  to  co- 
operate in  this  movement  and  lend  its  moral  and  financial 
support  to  the  League. 

Various  phases  of  the  League's  program  were  dis- 
cussed by: 

L.  A.  Lewis,  Washington  Water  Power  Company ;  E.  W.  Clark. 
Puget  Sound  Power  and  Light  Company,  chail-man  of  the  Advisory  Com- 
mittee of  the  League ;  John  V.  Strange,  Pacific  Power  and  Light  Company ; 
J.  I.  Colwell.  Western  Electric  Company,  Seattle :  Hari-y  Byrne.  Noi-th 
Coast  Electric  Company,  Seattle ;  A.  J.  Gladson,  contractor-dealer,  Yakima ; 
W.  M.  Meacham,  contractor-dealer,  Seattle ;  S.  C.  Jaggar  and  J.  R.  Tom- 
linson,  contractor-dealers,  Portland;  and  A.  C.  McMicken,  Portland  Rail- 
way, Light  and  Power  Company,  Portland. 

Future  A.  I.  E.  E.  Meetings 

At  its  meeting  in  Philadelphia,  October  8,  the  Meetings 
and  P'apeis  Committee  arranged  for  this  season's  Institute 
meetings  as  follows: 

November  meeting,  Chicago;  January  meeting,  Cleve- 
land; February,  Midwinter  Convention,  New  York;  March 
meeting.  New  York;  April  meeting,  Pittsburgh;  May,  Annual 
Meeting,  New  York;  June,  Annual  Convention,  Salt  Lake  City. 

Record  Growth  of  California  Industries  Association 

At  a  recent  meeting  of  the  board  of  dii'ectors  of  the 
California  Industries  Association,  President  James  H.  McDon- 
ough  announced  that  thirty-one  new  members  had  joined  the 
association  during  the  preceding  ten  days.  This  was  the 
largest  membership  gain  ever  made  by  the  association  in  a 
similar  period  of  time.  The  membership  is  made  up  of  com- 
panies or  firms  rather  than  individuals. 

San  Francisco  A.  A.  of  E.  Elects  New  Officers  and  Visits 
Pacific  Railway  Club  Meeting 

On  December  7  the  new  officers  of  the  San  Francisco 
Chapter  of  the  American  Association  of  Engineers  were 
elected  as  follows: 

President,  G.  C.  Brown,  chief  mining  engineer,  California  Industrial 
Accident  Commision :  treasurer,  F.  J.  Araweg,  consulting  engineer,  San 
Francisco ;  secretai-y,  R.  E.  Dodge,  office  engineer,  San  Fi-ancisco  division. 
California  State  Highway  Commission ;  first  vice-president,  L.  D.  Rowland, 
sales  engineer,  C.  C.  Moore  &  Co.  ;  second  vice-president,  W.  H.  Phelps, 
assistant   division    engineer.    Southern    Pacific    Company. 

After  the  business  meeting  the  members  adjourned  to 
the  Commercial  Club  where  they  were  the  guests  of  the 
Pacific  Railway  Club.  A  talk  on  "Track  Maintenance"  was 
given  by  W.  H.  Kirkbride,  engineer  of  maintenance  of  way 
and  structures  for  the  Southern  Pacific  Company,  and  one  on 
"The  Use  of  Motor  Cars  in  Track  Maintenance  Work"  by 
Stephen  Smith  of  the  Fairbanks-Morse  Company.  Both  talks 
were  illustrated  by  lantern  slides. 

Development  League  Hears  Talk  on  Europe 

"Europe  Through  American  Eyes"  was  the  subject  pre- 
sented to  the  San  Francisco  Electrical  Development  League 
at  its  regular  meeting  in  the  Palace  Hotel  on  November  the 
twenty-ninth,  at  which  time  a  subscription  list  for  the  stai-v- 
ing  children  of  Vienna  was  started.  The  chairman  of  the 
day  was  Mr.  A.  H.  Halloran,  Pacific  Coast  representative  of 
the  McGraw-Hill  Book  Company,  who  introduced  the  speaker 
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of  the  day,  Mr.  W.  V.  Woehlke,  secretary-ti-easurer  of  the 
Sunset  Publishing  Company,  telling  of  his  reputation  ai  a 
careful  student  of  economics. 

Mr.  Woehlke  told  of  his  trip  through  Europe  and  spoke 
particularly  of  conditions  as  he  found  them  in  the  Central 
Empire.  Europe  has  urgent  need  of  all  our  surplus  products, 
Mr.  Woehlke  stated,  but  due  to  the  war  time  conditions  still 
existing  there  and  the  present  rate  of  exchange  Europe  cannot 
afford  to  pay  the  premium  which  the  United  States  demands 
for  its  excess  material.  Mr.  Woehlke  stated  that  in  the  Cen- 
tral Powers  the  labor  costs  are  very  high,  having  risen  from 
five  hundred  to  eight  hundred  per  cent,  and  that  the  purchas- 
ing power  of  the  money  in  those  countries  is  only  one- 
twelfth  of  what  it  was  in  pre-war  days.  Consequently,  there 
is  from  sixteen  to  thirty-five  per  cent  reduction  in  consump- 
tion. Bolshevism  does  not  interest  the  laboring  man  of 
Europe  at  the  present  time.  He  only  wants  to  work  and  get 
back  to  the  1914  standard  of  living.  Mr.  Woehlke  said  that 
the  infant  mortality  in  Vienna  is  two  hundred  and  seventy- 
four  out  of  every  thousand  for  children  under  five  years  of 
age,  or  nineteen  times  greater  than  that  of  New  York  City, 
He  finished  his  speech  by  stating  that  the  people  of  Europe 
have  faith  in  the  power  of  the  United  States  to  clean  up  all 
the  petty  jealousies  that  exist  there  and  to  determine  the 
correct  boundaries  and  relations  between  European  countries, 
and  that  what  we  need  at  this  time  is  a  foreign  policy  with 
a  backbone. 

At  the  conclusion  of  Mr.  Woehlke's  talk  H.  F.  Jackson, 
general  manager  of  the  Great  Western  Power  Company,  an- 
nounced that  he  wanted  to  start  a  subscription  list  for  the 
starving  children  of  Vienna  and  that  all  the  money  so  raised 
be  sent  to  the  Hoover  Food  Commission  from  the  San  Fran- 
cisco Electrical  Development  League.  Inside  of  seven  minutes 
over  $1,000  was  raised  and  the  San  Francisco  Electrical  De- 
velopment League  is  conducting  a  campaign,  hoping  to  swell 
this  amount  before  sending  on  the  check. 

Scientific    Advertising    Presented    to  Oregon  Association  of 
Electrical  Contractors  and  Dealers 

The  regular  bi-monthly  meeting  of  the  first  district, 
Oregon  Association  of  Electrical  Contractors  and  Dealers, 
was  held  Monday  evening,  November  22. 

In  pursuance  with  the  association's  new  policy  of  having 
one  of  its  members  present  a  paper  at  each  of  the  meetings, 
Mr.  C.  P.  Scott,  of  the  Scott  Electric  Company,  presented  a 
very  interesting  and  instructive  paper  on  "Scientific  Adver- 
tising." 

Plans  were  laid  to  run  three  pages  of  cooperative 
Christmas  advertising  in  one  of  the  local  papers  between  now 
and  Christmas,  to  better  sell  the  public  on  the  electrical 
Christmas  idea  and  to  induce  them  to  patrcnize  the  electrical 
specialty  shop.  If  this  advertising  proves  successful  it  is, 
planned  to  carry  it  on  during  the  year  1921. 
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DO  YOU  REMEMBER 

in   1896   when   electric   cars   were   first   run  out   to   the 

beach  in  San  Francisco,  supplanting  the  steam  line? 
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(The  ever  increasing  popularity  of  electric  welding  in  Western  states  makes  the  announcement 
of  a  new  portable  welding  outfit,  which  appears  on  this  page,  especially  significant.  The  indus- 
trial engineer  wi.U  be  interested  in  the  new  line  of  controllers  announced  here  and  also  in  the 
new  battery  charger.  A  new  ironer  and  a  portable  motor  are  presented  for  the  benefit  of  the 
electrical   dealer. — The  Editor.) 


PORTABLE  WELDING  OUTFIT 

The  General  Electric  Company  has 
developed  an  electric  arc  welding  equip- 
ment which    is    said    to    be   especially 


The  new  ixirtable  outfit  for  electric   welding 

adapted  to  welding  rail  bonds  on  street 
or  industrial  railways. 

The  apparatus  consists  of  a  wire  re- 
sistance unit,  mounted  in  a  light  metal 
frame,  with  suitable  leads  for  connect- 
ing to  the  power  supply  circuits  and  to 
the  electrode  holder.  Switches  provide 
a  welding  current  with  range  of  from 
60  to  200  amperes,  in  15-amp.  steps. 

The  circuit  is  controlled  through  a 
contactor,  operated  by  means  of  a  push- 
button switch  located  close  to  the  elec- 
trode holder. 

NEW  BATTERY  CHARGER 

The  Valley  Electric  Company  is  plac- 
ing a  new  device,  the  Type  M  S  Rec- 
tifier, on  the  market,  believing  that  it 
will  answer  the  demand  for  a  simple 
and  dependable  charging  system  which 


Principal   parts   of  the   M  S    Rectifier.     Diagram 
of  the  workings  of  the  device. 

has  been  created  by  the  increasing  use 
of  electrical  signal  systems. 

The  base  contains  a  small  transformer 
with  a  set  of  taps  for  different  voltage 
batteries.  The  transformer  is  designed 
for  low  iron  losses  and  built  of  the  best 
silicon  transformer  sheet  steel.  The 
complete  transformer  is  soaked  in  a 
baking  varnish  and  baked  so  as  to  be 
water-proof. 

The  rectifying  movement  proper  is 
mounted  on  a  slate  base  and  has  two 
rows  of  binding  posts,  one  set  of  which 
connects  to  the  transformer  and  the 
otljer  set  to  the  battery  terminals. 


NEW  POWER  IRONER 
The  Gainaday  Ironer,  being  placed 
on  the  market  by  the  Pittsburgh  Gage 
&  Supply  Company,  Pittsburgh,  Pa,  is 
electrically  operated  and  heats  by  gas. 
It  is  made  in  42-in.,  46-in.  and  50-in. 
roll  widths,  is  direct  motor-driven  and 
foot-controlled,  and  can  be  operated 
while  sitting  down.  The  gear  mechan- 
ism is  completely  enclosed. 

The  manufacturer  states  that  the  mo- 
tor carries  a  strong  load,  and  is  located 


The  new  Gainaday  Ironer 

on  the  side,  within  easy  reach  of  the 
operator.  Also  that  an  especial  advan- 
tage of  the  ironer  is  its  center  gas-feed 
which  automatically  distributes  an  even 
heat  over  the  whole  ironing  shoe. 

RENEWABLE  PLUG  FUSE 

The  Pierce  Fuse  Corporation  of  Buf- 
falo, N.  Y.,  announce  their  new  renew- 
able plug  fuse  as  being  exceedingly 
simple  and  easy  to  renew.  It  consists 
of  three  parts — a  porcelain  core,  a 
porcelain  case  with  the  brass  plug-shell 
attached,  and  the  link  of  which  the 
brass  plug-end  contact  disc  is  a  part. 

To  renew  the  Pierce  plug  fuse,  it  is 
necessary  only  to  unscrew  the  core  from 
the  case,  pull  out  the  blown  link,  slip  in 
a  refill  and  screw  back  the  case.  Con- 
tact is  made  by  bending  the  link  over 
so  that  as  the  plug  is  put  together,  the 
link  is  engaged  between  the  core  and 
the  brass  shell  of  the  case  and  held 
tight. 

REGULATOR  FOR  CONTROLLING 
LINE  VOLTAGE 

The  American  Galco,  Inc.,  Grand  Cen- 
tral Place,  New  York,  has  developed  a 
new  device  for  regulating  the  line  volt- 


age, motor-starting  current,  arc  furnace 
current,  and  so  forth.  The  action  is 
controlled  by  the  varying  pressure  in  a 
stream  of  water  constantly  flowing 
through  a  pipe. 

NEW  ELECTRIC  RIVET  HEATER 

The  electric  rivet  heater  which  is  be- 
ing placed  on  the  market  by  the  Taylor 
Welder  Company,  Warren,  Ohio,  is  built 
in  sizes  to  heat  two  rivets  at  a  time. 
The  equipment  consists  of  a  15-kw. 
transformer  and  a  five-step  self-con- 
tained regulator  for  controlling  heat  and 
rivet  adjustment.  The  complete  outfit 
weighs  about  400  lb.,  occupies  31  in.  by 
18-in.  space  and  is  40  in.  high. 

A  NEW  CLAPPER-TYPE 
CONTROLLER 

The  Allen-Bradley  Company  of  Mil- 
waukee, Wisconsin,  announce  a  new  line 
of  mill,  crane  and  hoist  controllers. 
This  controller,  made  in  sizes  ranging  , 
from  1  hp.  to  150  hp.,  is  known  as  the 
"clapper-type  controller,"  primarily  be- 
cause all  switching  and  contact-making 
is  done  with  a  clapper-switch  contactor. 

The  manufacturers  state  that  the  con- 
troller is  simplified  by  the  use  of  the 
Allen-Bradley  graphite  compression  re- 
sistor, mounted  within  the  controller,  so 


Clapper    contactor   unit    for    controllers   ranging 
from  twenty  to  ninety  horsepower 

as  to  avoid  the  use  of  grids  or  wire- 
wound  resistors  and  the  need  of  step 
contacts. 
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UTILITY  MOTOR  MOUNTED  ON 
TRIPOD  BASE 

For  use  on  farms  and  other  places 
supplied  with  32-volt  energy,  the  West- 
inghouse  Electric  &  Manufacturing  Co., 
East  Pittsburgh,  has  just  placed  on  the 
market  a   14, -hp.   electi-ic  power  stand. 


The  portable  motor  which  makes  it  possible  to 
obtain  power  as  well  as  light  from  the  farm 
lighting   plant. 

The  %-hp.,  32-volt  motor  is  mounted 
on  a  substantial  tripod  base.  A  tele- 
scopic rod  is  provided  to  brace  the  motor 
and  to  obtain  the  proper  tension  for  the 
belt.  The  rod  is  secured  on  one  end 
through  convenient  holes  provided  in 
the  base  and  the  motor  frame. 

The  main  shaft  speed  is  2100  r.p.m. 
and  the  back  geared  shaft  turns  at  250 
r.p.m.  There  are  two  pulleys  on  each 
shaft,  a  6% -in.  flat  pulley  and  a  2% -in. 
grooved  pulley  being  permanently  at- 
tached to  the  slow  speed  shaft.  Grind- 
stone, feed  cutter,  root  cutter,  water 
pump,  horse  clippers,  farming  mill, 
clothes  washer,  cream  separator,  butter 
churn,  sausage  grinder,  and  ice  cream 
freezer  are  among  the  devices  which 
can  be  run  by  this  motor. 

NEW  LIGHTING  DEVICES 

A  number  of  new  devices  have  just 
been  placed  on  the  market  by  Harvey 
Hubbell,    Inc.,    of    Bridgeport,    Conn. 


I    Si/  a"         -    / 


On  the  right  is  a  new  surface  switch,  in  the 
center  is  a  new  type  attachment  plug,  while  to 
the  left  is   a  pull   socket  with   Imninous   acorn. 

Among  them  is  the  new  Toggle  Surface 
Switch  which  is  manipulated  by  the 
throwing  of  a  lever  rather  than  by  the 
turning  of  a  key  or  button.  The  manu- 
facturer states  that  this  surface  switch 
allows  the  switch  to  be  made  more  at- 
tractive and  stronger  than  the  ordinary 
one,  that  manipulation  is  more  conven- 
ient and  that  the  switch  is  self-indicat- 
ing. 

The  so-called  Composition  Attachment 
Plug  with  a  bayonet  base  is  designed 
for  6  amperes — 250  volts.  The  Lumin- 
ous Acom  attached  to  various  pull  de- 
vices is  also  being  presented. 
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The  Holophane  Datalog 

A  complete  engineering  handbook  on 
illumination  as  well  as  a  catalog  of 
products  has  been  recently  published  by 
the  Holophane  Glass  Company,  Inc., 
New  York,  under  the  name  of  the  Holo- 
phane Datalog. 

Publication  on  Illumination 

The  illumination  engineer  will  be  in- 
terested in  Scientific  Paper  No.  391  of 
the  Bureau  of  Standards  entitled  "The 
Measurement  of  Disuse  Reflection  Fac- 
tors, and  A  New  Absolute  Reflecto- 
meter." 

Report   of   Smithsonian   Institution 

The  annual  report  of  the  Board  of 
Regents  of  the  Smithsonian  Institution 
for  the  year  1918  has  recently  been 
published.  This  shows  the  operation, 
expenchtures  and  condition  of  the  insti- 
tution for  the  year  ending  June  30,  1918. 

Bureau  of  Mines 

The  third  of  a  series  of  yearly  petro- 
leum bibliographies  has  recently  been 
published  by  the  Bureau  of  Mines.  The 
two  preceding.  Bulletin  149  and  Bul- 
letin 165,  were  for  the  years  1915  and 
1916.  This  Bulletin  180,  by  E.  H.  Bur- 
roughs, is  for  1917. 

Insulated  Wire   Cable   Handbook 

The  Okonite  Company  has  published 
a  book  which  is  a  complete  handbook 
on  its  extensive  line  of  insulated  wire 
and  cable.  All  the  parts  of  the  factory 
as  well  as  the  various  types  of  wire 
and  cable  are  shown  in  the  numerous 
illustrations. 

Hydroelectric  Companies 

The  October  30  issue  of  "The  Maga- 
zine of  Wall  Street"  contains  an  inter- 
esting article  under  the  above  title 
pointing  out  some  of  the  advantages  of 
water  power  companies  and  their  vast 
future  possibilities.  In  the  article,  two 
companies  whose  power  resources  are 
largely  hydro  are  reviewed. 

Making  Panel  Board  History 

An  interesting  folder  under  this  title 
is  being  distributed  by  the  Benjamin 
Electric  Manufacturing  Co.  in  connec- 
tion with  their  publicity  campaign  on 
the  Benjamin-Starrett  Panel  Board  line. 
Complete  illustrations  and  descriptions 
of  the  various  types  and  sizes  are  at- 
tractively given. 

Fort  Wayne  Electric  Rock   Drill 

The  Rock  Drill  Department  of  the 
General  Electric  Company  at  Fort 
Wa^^le,  Indiana,  has  published  an  unu- 
sually attractive  booklet  which  presents 
the  structure  and  usage  of  the  Type  "A" 
drill  which  has  been  successfully  used 
in  large  mines,  railroad  tunnels  and  m 
auarries. 

Fan  Booklet  for  the  Dealer 

The  Bobbins  &  Myers  Company  of 
Springfield,  Ohio,  is  chstributing  a  book- 
let entitled  "Putting  Your  Fans  on  the 
Profit  Side  of  the  Counter"  and  the  elec- 
trical dealer  is  told  how  to  do  so.  Four 
leaflets  designed  for  local  distribution 
are  included  with  directions  for  order- 
ing same.  A  number  of  examples  of 
the  newspaper  advertising  which  the 
manufacturer  will  supply  are  also  given. 


Bureau  of  Standards 

Quantitative  data  on  the  color  and 
spectral  distribution  of  energy  of  some 
modem  searchlight  arcs  and  spectro- 
scopic analysis  of  the  carbons  is  given 
in  the  late  publication  of  the  Bureau  of 
Standards,  Technologic  Paper  No.  108, 
under  the  title:  "Color  and  Spectral 
Composition  of  Certain  High-Intensity 
Searchlight  Arcs."  Methods  of  meas- 
urement ai-e  also  described  herein. 

Booklet  on  Cleaners  and  Vibrators 

"Royal  Breezes"  is  the  title  of  a  new 
monthly  dealer-help  booklet  edited  by 
Frank  B.  Rae,  Jr.  for  the  P.  A.  Geier 
Company  of  Cleveland,  in  the  interests 
of  jobbers,  dealers  and  salesmen  who 
handle  Royal  cleaners  and  vibrators. 

The  November  issue  contains  an  es- 
pecially interesting  article  on  the  vari- 
ous types  of  rugs  and  instructions  re- 
garding their  cleaning  and  care. 

Modern  Ways  for  Modem   Days 

The  most  frivolous  bride  will  read 
the  story  of  the  electrical  appliance  as 


The    new    Westinghouse   Booklet 


it  is  told  in  the  latest  Westinghouse 
Electric  &  Manufacturing  Co.  booklet. 
Only  seven  tiny  lines  appear  on  each 
page  accompanying  an  artistic  picture 
of  the  appliance  and  finished  off  with 
a  sketch  of  the  appliance  in  use. 

Electric  Drive  for  Cotton  Openers  and 
Pickers 

The  Westinghouse  Electric  &  Manu- 
facturing Company  has  issued  Leaflet 
1910  which  describes  and  illustrates 
"Electric  Drive  for  Cotton  Openers  and 
Pickers."  The  different  methods  of  drive 
are  given  with  a  table  for  calculating 
the  size  of  motor  for  group  drive.  Mo- 
tors and  starting  apparatus  for  this 
equipment  are  also  described  and  illus- 
trated. 

Electric  Heating  of  Air 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  have  re- 
cently published  a  leaflet  for  the  pur- 
pose of  describing  the  Convector  type 
Electric  Air  Heaters.  The  leaflet  also 
tells  briefly  the  advantages  of  electric 
heat  over  other  forms  of  heating  and 
gives  thumb  rules  which  enable  the  cus- 
tomer to  closely  estimate  the  number  or 
size  of  meters  required  for  any  par- 
ticular installation. 

"Do-It-Electrically"  Bulletin 

A  recent  publication  of  the  Philadel- 
phia Electric  Company  sets  forth  in  a 
most  attractive  manner  the  joy  and 
practicability  of  "doing  it  all  electric- 
ally." The  several  chapters  are:  Elec- 
trifying Housework's  Biggest  Job- 
Dishwashing;  Electric  Bread;  Home- 
making,  a  New-Old  Profession;  Cold; 
A  Bolshevik  Motor?;  and  Make  Your 
Electric  Fan  Work  for  You. 
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(Announcements  of  new  projects  which  involve  the  development  of  considerable  hydroelectric 
power  are  made  in  the  Northwest,  Power  companies  of  the  Central  District  are  constructing 
new  substations  and  planning  various  other  system  enlargements.  Interesting  Commission 
rulings    are   reported   from    both   the    Southwest  and  Intermountain  regions. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

SAMS  VALLEY,  ORE.— The  Sams  Valley 
Power  Company  has  been  incorporated  here, 
with  Metia  Pelton,  president.  The  company  will 
distribute    electric   energy. 

ALBANY,  .ORE.— A  new  industry  for  Albany 
has  been  announced  by  the  M.  C.  Morgan  Man- 
ufacturing Company,  who  plan  to  manufacture 
food  flavoring,  washing  iwwders,  polishes,  clean- 
ers and  similar  household  materials. 

ILWACO,  WASH. — ^This  city  is  considering 
the  purchase  of  the  distribution  system  of  the 
Noi-th  Shore  Light  &  Power  Company,  and  the 
installation  of  a  l,O00-kw.  generating  plant. 
If  an  agreement  can  be  reached,  the  lines  will 
be  taken  over  immediately. 

SEATTLE.  WASH. — Plans  and  si>ecifications 
for  the  architectural  work  in  connection  with 
the  construction  of  the  10-story  main  building 
of  the  Pa-ific  Telephone  &  Telegraph  Company 
have  been  completed.  The  value  of  the  work 
has  been  placed  at  5950,000. 

HOQUIAM,  WASH.— The  city  council  has  re- 
jected the  only  bid  submitted  for  installation 
and  maintenance  of  a  boulevard  lighting  system 
for  the  business  section  of  the  city.  The  Grays 
Harbor  Railway  &  Light  Company  submitted  the 
bid.     New  bids  will  be  called  at  once. 

YAKIMA,  WASH.  —  The  Pacific  Power  & 
Light  Company  is  spending  $75,000  this  fall  in 
improvements  on  its  substations  and  transmis- 
sion lines  to  increase  its  facilities  to  meet  the 
very  urgent  demand  for  increased  service  in  the 
Yakima  Valley  territory  served  by  the  company. 

SALEM.  ORE.— The  Mount  Reuben  Mining 
Company  of  Grants  Pass  has  made  application 
to  the  state  engineer  for  the  appropriation  of 
water  from  Reuben  Creek  in  Josephine  county 
for  the  development  of  87  hp.,  to  be  used  for 
power  purposes  in  connection  with  a  mining 
project. 

SEVTTLE.  WASH.— Work  on  the  §9,000.000 
Skagit  hydroelectric  power  development  has  been 
reduced  about  75  per  cent  and  may  be  forced  to 
suspend  entirely  next  month  unless  money  is 
obtained  by  the  city  to  continue  its  operations. 
Several  millions  in  bonds  remain  available,  but 
are  useless  until  they  are  sold. 

SEATTLE,  WASH.— The  Pacific  Coal  Com- 
pany. Smith  Building,  has  presented  to  the 
county  commissioners  of  King  county  a  petition 
for  a  franchise  to  construct  and  maintain  a 
power  line  to  carry  13,000  volts  from  the  Hyde 
Mine  to  beyond  the  town  of  Black  Diamond. 
Hearing  was  set  for  December  13. 

SEATTLE.  WASH.- Mayor  Hugh  M.  Caldwell 
and  the  city  council  are  seeking  the  assistance 
and  cooperation  of  Seattle  bankers  and  bond  men 
in  marketing  the  Skagit  River  power  bonds,  to 
enable  the  continuation  of  work  in  the  upper 
Skagit  Valley,  and  to  furnish  between  $2,000,000 
and    $3,000,000   for   work    next   year. 

BEND,  ORE. — Ground  has  been  broken  for 
the  erection  of  a  new  telephone  exchange  for 
the  Pacific  Telephone  &  Telegraph  Company, 
which  will  house  a  five-section  board  at  present, 
with  capacity  for  the  ultimate  installation  of 
a  ten-section  board  which  will  take  care  of  the 
needs  of  a  city  of  12,000  population. 

SPOKANE.  WASH.— The  $200,000  addition  to 
the  plant  of  the  Inland  Empire  Paper  Company 
at  Millwood,  the  construction  of  which  has  been 
in  progress  since  spring,  will  be  completed 
about  December  1 ,  it  has  been  announced  by 
Stanley  G.  Rosebush,  president  of  the  company. 


A  1200-hp.  synchronous  motor  to  drive  additional 
grindei-s  will  be  installed. 

SILVERTON,  ORE.— Erection  of  a  pulp  mill 
to  be  operated  in  connection  with  the  lumber 
plants  of  the  Silver  Falls  Timber  Company  at 
Silvei-ton,  has  been  announced.  By-products  of 
the  sawmills  of  the  Silverton  company  will  be 
ground  at  pulp  plant  and  shipped  to  the  various 
paper  mills  of  the  Pacific  Northwest  to  be  eon- 
verted    into   the    finished    product. 

PORTLAND,  ORE.— The  Clackamas  Power  & 
Irrigation  Company  of  Portland  has  filed  an 
application  for  a  permit  to  appropriate  1,000 
second-feet  of  water  from  Clackamas  river,  from 
which  11,705  horsepower  will  be  developed  by 
a  hydroelectric  generating  plant.  The  total  cost 
of  the  project  is  estimated  at  $1,250,000,  con- 
struction work  to  be  started  within  one  year 
from    grant  of   permit. 

KLAMATH,  ORE.— Senator  Chamberlain  and 
Representative  Sinnott  of  Oregon  appeared  be- 
fore Secretary  Payne  Dec.  2  as  representatives 
of  the  water  users  of  the  Klamath  (Ore.)  recla- 
mation project  to  ask  cancellation  of  the  con- 
tract with  the  California  and  Oregon  Power 
Company  for  construction  of  a  dam  at  the  head 
of  Klamath  Lake,  free  of  cost  to  the  government. 
Failing  cancellation,  they  recommended  various 
amendments,  calculated  to  protect  the  water 
users. 

MAR9HFIELD,  ORE.— In  line  with  a  move- 
ment for  a  larger  capacity  power  and  electric 
plant  at  Bandon,  with  a  dam  on  Willow  Creek, 
in  Curry  county,  and  a  transmission  line  20 
miles  to  Bandon.  the  Bandon  Power  Company 
has  subm.itted  to  the  city  council  a  price  of 
$35,000  for  its  plant,  including  buildings,  distri- 
bution system  and  all  machinery.  Engineers  had 
estimated  the  probable  cost  of  the  new  system  at 
$105,000,  including  the  Bandon  Power  Company's 
holdings  at  a  price  of  $25,000. 

SPOKANE,  WASH. — Interest  was  revived  re- 
cently in  the  huge  hydroelectric  project  proposed 
at  Lake  Chelan  by  the  Great  Northern  Railroad. 
The  dam  when  constructed  will  raise  the  lake 
12  feet  and  furnish  a  steady  head  of  water  for 
a  generating  plant  capable  of  supplying  an  area 
of  200  miles  with  electric  current.  For  immedi- 
ate relief  in  the  electrical  and  water  supply  for 
the  city  of  Chelan,  the  company  will  enlarge  the 
city  water-mains  and  put  in  a  new  gasoline 
auxiliai-y  engine  at  a  cost  of  $25,000. 

KLAMATH  FALLS.— The  main  point  of  the 
findings  of  the  special  committee  of  the  Cham- 
ber of  Commerce,  which  has  been  conducting 
the  hearing  in  the  dispute  of  the  American 
Legion  and  the  California-Oregon  Power  Com- 
pany on  the  Upper  Klamath  Lake  storage  ques- 
tion, is  that  the  California- Oregon  Power  Com- 
pany is  acting  merely  as  an  agent  of  the  United 
States  Government  and  has  not  acquired,  under 
its  1917  contract  for  building  the  Link  River 
Dam.  any  rights  to  the  waters  of  the  Upi^er 
Klamath  Lake  or  its  tributaries. 

STAVE  FALLS.  B.  C— It  is  reix)i-ted  that 
the  Western  Canada  Power  Company  plans  to 
raise  the  present  level  of  the  storage  dam  at 
Stave  Falls,  by  another  fifteen  feet,  to  meet 
increasing  demands  for  the  genei-ation  of  elec- 
tric current.  The  additional  water  storage  thus 
created  would  allow  of  the  installation  of 
another  electrical  unit  in  the  company's  power 
house  of  at  least  13,000  horsepower  capacity. 
It  is  roughly  estimated  that  the  additions  to  the 
power    plant    will    cost    $200,000. 


THE  PACIFIC   CENTRAL   DISTRICT 

OAKLAND,  CAL. — By  December  15  the  School 
Department  will  have  under  construction  or 
will  have  contracted  for  $450,000  worth  of  new 
schools  under  the  $5,000,000  building  program, 
according    to    the   chief  of   construction. 

REDDING.  CAL.— The  Pacific  Gas  and  Elec- 
tric company  has  enlarged  the  Shasta  Power 
district  to  include  all  of  Shasta  county  and  the 
northern  portion  of  Tehama  county  and  placed 
G.  R.  Milford  in  charge. 

RICHMOND,  CAL.— The  Santa  Fe  foundry  is 
manufacturing  700-jx>und  projectiles  on  a  con- 
tract from  the  War  Department.  As  fast  as  the 
projectiles  are  manufactured  they  are  being 
shipped  to  government  loading  stations. 

COLOMA,  CAL.— Two  more  of  the  thirty 
local  farmers  are  installing  more  motor  power 
on  the  farms.  Homer  Metcalfe  of  Coloma  and 
Frank  Wagner  of  Lotus  have  placed  orders  for 
power  spray  pumps   for  their  orchards. 

DOWNIEVILLE.  CAL.  —  Thomas  and  Leo 
Bessler  are  preparing  to  build  a  five-stamp 
quartz  mill  on  their  property  in  Downieville. 
A  fall  of  something  like  90  feet  can  be  obtained, 
which  will  be  ample  for  all  the  water  ix>wer 
needed. 

CHICO.  CAL. — The  new  Sperry  rice  mill  at 
Chico  began  operating  November  22  and  will 
have  an  output  of  2400  sacks  or  six  carloads 
of  finished  rice  daily  during  the  season.  The 
mill  represents  an  investment  of  $300,000  by 
the  Sperry  Flour  Company. 

REDDING.  CAL.— The  Pit  River  Power  Com- 
pany has  made  an  application  to  the  Federal 
Water  Commission  in  Washington  for  a  prelim- 
inary permit  for  power  development  on  Pit  river 
above  Copper  City.  The  Commission  has  fixed 
FebruaiT   10   as  the   time   for  hearing. 

FRESNO,  CAL. — The  San  Joaquin  Light  and 
Power  company  w^ill  begin  at  once  the  erection 
of  a  power  sub-station  to  cost  $15,000  on  the 
James  ranch  colony,  owned  by  Los  Angeles  and 
San  Francisco  capitalists,  and  on  which  has  just 
been   completed   50  miles  of  power  lines. 

RICHMOND,  CAL.— Electroliers  and  lighting 
of  Macdonald,  Richmond  and  Washington  ave- 
nues was  discussed  at  a  meeting  of  the  council 
recently  and  it  was  voted  to  accept  the  contract 
of  the  Western  States  Gas  &  Electric  Company, 
which  will  install  the  system  under  a  ten-year 
contract. 

WATSONVILLE.  CAL.— According  to  com- 
munications received  by  Secretary  E.  C.  Learock 
of  the  local  chamber  of  commerce,  the  Granite 
Springs  Estate  company  has  under  consideration 
the  erection  of  a  large  dehydration  plant  in  this 
city.  It  is  said  the  company's  assets  are  over 
$1,800,000. 

GRASS  VALLEY.  CAL.— The  Pacific  Gas  and 
Electric  Company  has  a  large  crew  of  men  em- 
ployed in  the  southeastern  part  of  this  county, 
increasing  the  capacity  of  the  Drum  power  line, 
the  medium  for  transix)rting  electric  energy  to 
Sacramento  and  the  Bay  region.  Three  addi- 
tional high  power  wires  are  being  strung  the 
entire   length   of  the  line. 

LODI,  CAL. — The  annual  report  of  the  city 
clerk  for  the  fiscal  year  ending  June  30.  1920. 
shows  the  receipts  from  the  municipal  electric 
plant  amounting  to  $52,169.30.  and  the  exx>ense 
as  $32,100.31,  leaving  a  profit  of  $20,068.99. 
Out  of  this  was  paid  $1,925.33  on  the  bonds  and 
$8,367.56    in    improving    the    plant.     During    the 
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year    there    has   been    an    increase   of    255    users 
of   electricity. 

SONORA,  CAL.— Involving  a  $2,000,000  ixjwer 
plant  project,  application  for  use  of  part  of  the 
natural  flow  of  the  Stanislaus  river  has  been 
filed  with  the  recorder  of  Tuolumne  county. 
Application  is  made  by  Frank  R.  Pattee  of  Oak- 
land and  Samuel  Bernhard  of  San  Francisco, 
who  contemplate  the  erection  of  a  power  plant 
at  the  headwaters  of  the  river  to  develop  about 
9600  horsepower 

SAN  JOAQUIN.  CAL.— The  San  Joaquin 
Valley  Farm  Lands  Company  is  extending  their 
transmission  lines  to  22  miles.  This  will  make  a 
total* of  approximately  60  miles  of  transmission 
lines  constructed  on  the  James  Ranch  within  the 
last  year.  These  lines  are  soon  to  be  taken  over 
by  the  San  Joaquin  Light  and  Power  Company 
which  is  now  constructing  a  sub-station  one 
mile  north  of  this  city. 

RICHMOND,  CAL.— George  E.  Sheldon,  sec- 
retary of  the  Downtown  Association  of  Oakland, 
wants  Oakland  and  Richmond  to  join  in  install- 
ing electroliers.  In  a  communication  to  the 
City  Council  he  states  that  Oakland  is  about  to 
install  electroliers,  and  if  the  two  cities  could 
agree  on  the  same  tyi>e  an  order  sufficient  for  all 
could  be  placed  with  the  manufacturers  and  a 
great  deal  of  money  saved. 

SAN  FRANCISCO,  CAL.— "With  two  utilities 
operating  in  a  field  the  business  of  which  justi- 
fies the  operation  of  but  one,  the  public  cannot 
be  expected  to  pay  in  rates  charges  that  will 
yield  to  each  utility  a  return  on  its  investment." 
says  the  Railroad  Commission  in  an  opinion 
accompanying  an  order  allowing  the  Goldberg 
Motor  Boats  and  the  Delta  Transportation 
Company  only  a  25%  increase  in  charges  instead 
of  the  100^'r  and  more  increase  asked  for. 

SAN  FRANCISCO,  CAL.— A  recent  order  is- 
sued by  the  Railroad  Commission  authorizes  the 
Great  Western  Power  Company  of  California  to 
issue  $1,600,000  of  its  general  mortgage  con- 
vertible 8  per  cent  gold  bonds.  Authorization 
is  given  the  company  to  use  $969,927.38  to  re- 
imburse its  treasury,  the  money  subsequently  to 
be  used  to  pay  in  part  for  plant  extensions. 
The  balance  of  the  proceeds  of  the  bond  sale 
is  also  to  be  used  to  defray  construction  costs. 
FRESNO,  CAL.— The  proposed  bond  issue  for 
the  acquisition  of  the  system  of  the  Fresno 
Canal  and  Land  Company  by  the  Fresno  Irriga- 
tion District  will  be  for  $2,000,000.  under  the 
recommendations  submitted  to  the  board  of  di- 
rectors by  Engineer  George  L.  Swendsen.  Of 
this  amount  $1,750,000  represents  the  purchase 
price  of  the  holdings  as  agreed  upon  by  the 
boards  of  directors  of  the  two  organizations, 
while  the  remainder  is  for  the  puri>ose  of  im- 
provements. It  is  planned  to  hold  the  election 
in  the  district  about  Januai*y  15. 

VALLEJO,  CAL.— The  annual  report  of  Major 
General  Lansing  H.  Beach,  Chief  of  Army  Engi- 
neers at  Washington,  shows  that  on  July  1st, 
this  year,  there  was  an  unexpected  balance  of 
the  funds  for  improvement  of  San  Pablo  Bay 
and  Mare  Island  Strait  of  $394,169,  with  out- 
standing liabilities  of  $18,667.  The  amount  ex- 
pended during  the  fiscal  year  for  maintenance 
was  $70,322.  With  the  funds  available  it  is  pro- 
posed to  deepen  the  channel  in  San  Pablo  Bay 
and  Mare  Island  Strait  to  a  depth  of  thirty-five 
feet  and  a  width  of  500  feet,  and  dredge  a 
turning  basin  on  Mare  Island  Strait. 

SACRAMENTO,  CAL.— The  plan  of  Govern- 
ment engineers  to  build  four  locks  in  the  Sac- 
ramento River  to  raise  the  water  table  of  the 
river  to  allow  suflncient  water  for  irrigation 
purixjses  in  the  Sacramento  Valley,  has  recently 
been  discussed  in  the  offices  of  the  Sacramento 
Valley  Development  Association.  The  locks 
would  do  away  with  the  necessity  of  pumping 
water  for  irrigation.  This,  it  was  said,  would 
save  the  sum  of  $200,000  annually  among  irri- 
gators on  the  west  side  of  the  valley  in  power 
alone.     A   like  amount  would  probably  be  saved 


by  irrigationists  on  the  east  side.  The  mainte- 
nance charge  would  likewise  be  saved.  The  dam 
proiwsed  by  Captain  Jarvis  would  cost  approxi- 
mately $15,000,000.  It  would  permit  the  recla- 
mation of  thousands  of  acres  of  salt  marshes, 
which  are  now  practically  woi-thless.  The  devel- 
opment body  plans  to  interest  the  Bay  section 
in   this   project. 

THE  PACIFIC  SOUTHWEST 

SAN  FERNANDO,  CAL.— An  arch  dam  375 
feet  high  is  to  be  erected  in  Pacoima  Canyon. 

PASADENA.  CAL.— Work  will  be  started 
next  week  on  the  building  of  an  addition  to  tne 
Southern   Pacific   freight  depot   in  this   city. 

LOS  ANGELES.  CAL.— The  Los  Angeles  City 
Council  is  planning  to  petition  for  5,000  govern- 
ment tents  for  temporary  dwellings  to  relieve 
house    congestion. 

LONG  BEACH.  CAL.— Negotations  looking 
towards  the  erection  of  a  modern  business  block 
and  establishment  of  a  bank  at  the  corner  of 
Broadway  and  Belmont  avenue  are  in  progress 
between  Adam  Wasem  and  a  group  of  Des 
Moines.   la.,   men. 

LONG  BEACH,  CAL.— A  four-story  brick 
apartment  house  to  be  erected  at  a  cost  of 
$190,000  is  one  of  the  latest  building  projects  to 
be  advanced  in  Long  Beach.  The  site  for  the 
new  building  is  on  West  Seaside  boulevard  and 
Neptune  Place,   near   the  Virginia  Hotel. 

PASADENA,  CAL.  —  According  to  C.  W. 
Ivoiner,  general  manager  of  the  city  light  de- 
partment, the  first  unit  of  a  $300,000  addition 
to  the  municipal  lighting  plant  will  be  installed 
next  summer.  The  proposed  site  has  been  pur- 
chased from  the  Pacific  Gas  &  Electric  Com- 
pany, and  a  new  building  will  be  erected  to 
house  the  enlarged  plant. 

LOS  ANGELES,  CAL.— An  order  issued  by 
the  Railroad  Commission  directs  the  Pacific 
Electric  Railway  Company,  operating  in  various 
towns  in  southern  California,  to  reduce  prac- 
tically all  of  its  carload  rates,  applying  on  sand, 
gravel,  ci'ushed  rock  and  other  such  materials, 
between  points  on  its  line.  The  decreases, 
which  will  nin  from  5  cents  to  35  cents  per 
ton,  will  become  effective  just  as  soon  as  the 
new  tariff  can  be  issued. 

LOS  ANGELES,  CAL.— Ordering  a  dismissal 
of  the  complaint  of  the  trustees  of  the  city  of 
Calipatria,  Imperial  county,  against  the  Holton 
Power  Company,  the  Railroad  Commission  found 
that  the  company  was  following  the  rules  of 
the  Commission  in  connection  with  the  making 
of  extensions  and  it  must  deny  the  request  of 
the  city  officials  for  an  order  compelling  the 
power  company  to  make  service  extensions  upon 
more  favorable  terms  than  now  prevail.  The 
city's  request  that  the  utility  be  compelled  to 
supply  certain  consumers  without  payment  of 
extension  advance  deixisits.  is  denied  by  the 
Commission  on  the  ground  that  such  an  order 
would   result  in   discrimination, 

THE  INTER-MOUNTAIN  DISTRICT 

FARMINGTON,  UTAH.— A  new  street  light- 
ing contract  has  been  signed  with  the  Utah 
Power  &   Light   Company, 

SALT  LAKE  CITY.  UTAH.— Final  approval 
has  been  given  by  the  city  commission  of  Salt 
Lake  City  to  plans  and  specifications  for  the 
proposed    new   whiteway    lighting   districts. 

ROUNDUP.  MONT.  —  To  the  Inman-Bailey 
Electric  Company  of  Roundup  has  been  awarded 
the  contract  for  the  installation  of  an  orna- 
mental lighting  system  in  the  business  and 
residence    districts   of   Lavina. 

LA  VINA.  MONT.— The  city  is  planning -the 
installation  of  a  municipal  lighting  system,  and 
C.  A.  Renshaw,  engineer  of  Roundup.  Mont.,  has 
been  engaged  to  supervise  the  work.  Wooden 
poles  will  be  used. 

OAKLEY.  IDA.— The  Idaho  Power  Company 
will  begin  at  once  the  construction  of  a  ix)wer 
line    to    Vipont.      The    new    i>ower    line    can    be 


tapped  by  the  three  other  mines  in  the  Vipont 
district   to    supply   their   needs. 

BOULDER.  COLO.  ~  Improvements  totaling 
about  $60,000  will  probably  be  made  in  the 
Boulder  street  car  service  if  the  ordinance  passed 
recently  by  the  city  council,  increasing  the  fares, 
is  adopted  when  it  comes  up  for  final  hearing 
early  in  December. 

BOISE,  IDA.— The  Asequia  Mutual  Electric 
Company  has  been  organized,  with  Robert  Carl- 
son, Frank  Carlson  and  L.  Keithly.  directors. 
The  company  will  purchase  electric  energy  from 
the  U.  S.  Reclamation  Service,  and  will  serve 
the  needs  of  its   members   at  cost. 

LIVINGSTON,  MONT.— Business  men  of  Clyde 
Park,  Wilsall  and  the  valley  adjoining  are  tak- 
ing steps  toward  building  a  line  to  supply  light 
and  power  to  the  Shields  Valley.  J.  R.  Kaiser- 
man.  Livingston  manager  of  the  Montana  Power 
Company,   is  investigating  the   situation. 

PARK  CITY,  UTAH.— The  power  line  by 
which  the  Utah  Power  &  Light  Company  is  to 
furnish  electric  seiwice  to  the  Woodlawn  Mining 
Company,  in  the.  Big  Cottonwood  district,  has 
just  been  completed,  and  extensive  development 
work  at  that  property  is  planned  for  the  im- 
mediate  future. 

BRIGHAM  CITY.  UTAH.— Work  has  been 
done  in  preparing  for  the  rebuilding  of  the  mu- 
nicipal electric  light  plant.  The  dam  site  in 
the  narrows  at  Mantua  has  been  located  and 
staked  off  and  about  a  mile  of  the  pipe  line 
along  the  mountain  side  on  the  north  side  of 
the  canyon   has  been   surveyed. 

FILLMORE,  UTAH.— Preliminary  plans  are 
under  way  by  the  Telluride  Power  Company  to 
extend  its  power  line  from  Fillmore  through  the 
artesian  well  belt,  on  to  McCormick  and  thence 
to  Delta  and  other  West  Side  towns.  There  is 
also  some  talk  of  nanning  an  electric  inter- 
urban  railway  along  the  power  line. 

BOISE,  IDA. — Articles  of  incorporation  have 
been  filed  by  The  Acequia  Mutual  Electric  Com- 
pany, a  non-profit,  cooperative  association  which 
was  formed  in  Minidoka  county  recently.  This 
association  has  been  formed  for  the  purpose  of 
purchasing  electric  energy  fi-om  the  United 
States  Reclamation  Sei*vice  and  distributing  it 
without   profit   to    its   members. 

HYRUM  CITY,  UTAH.— According  to  a  de- 
cision recently  handed  down  by  the  Public  Utili- 
ties Commission  of  Utah,  the  Hyrum  City  mu- 
nicipal electric  plant  must  continue  to  furnish 
lighting  service  to  its  customers  at  the  present 
rates,  but  may  increase  its  rates  for  industrial 
lX)wer  to  3^/o  cents  within  the  city  limits  and  to 
5   cents  outside  the  city  limits. 

PROVO,  UTAH. — Articles  of  incoi-poration 
for  the  Goshen  Valley  Irrigation  Company,  which 
will  irrigate  15,000  acres  of  land  near  Goshen, 
through  an  electrically  operated  pumping  plant, 
have  recently  been  filed.  It  is  planned  to  install 
the  first  unit  of  this  plant  during  the  coming 
summer,  which  will  be  able  to  lift  100  second- 
feet  of  water  132  feet  above  the  level  of  Utah 
Lake. 

MANTI.  UTAH.— The  city's  power  plant, 
which  has  been  undergoing  rebuilding  and  re- 
pairs, including  the  installation  of  a  new  Pelton 
water  wheel,  has  been  again  placed  in  operation. 
The  installation  of  the  new  wheel  has  resulted 
-  in  gained  efficiency  of  30  per  cent,  which  to- 
gether with  the  efficiency  gained  in  the  use  of 
a  direct  drive  rather  than  the  old  belt  drive,  and 
the  new  and  modern  machinery,  means  a  total 
gain  of  from  76  to  100  per  cent  in  efficiency. 
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YOU  SHOULD  BE  THANKFUL 


That  only  98  per  cent  of  the  population  has  decided  to  "do 
its  Christmas  shopping  early." 
That  people  don't  put  up  umbrellas  in  the  elevator. 
That  the  man  in  front  of  you  on  the  street  car  didn't  turn 
over  his  newspaper  before   you   finished   reading   about   the 
murder. 

That  the  person  ahead  of  you  stepped  on  the  piece  of  chewing 
gum  in  your  path. 

That  you  don't  ovsti  a  farm  and  have  to  be  always  bothering 
about  the  weather. 

That  the  Sunday  edition  of  the  newspaper  comes  out  only 
once  a  week. 

That  your  salary  isn't  high  enough  to  necessitate  your  paying 
income  tax. 

That  you  are  in  no  danger  of  being  president  for  at  least 
four  years. 

That  you  don't  have  to  read  the  Annual  Report  of  anything 
all  the  way  through. 

That  it's  still  safe  to  cross  the  street  in  the  suburbs. 
That  you  don't  own  an  automobile  and  have  to  worry  over 
the  price  of  gasoline. 

That  swearing  isn't  illegal  yet,  except  over  the  telephone. 
That  some  of  your  nieces  and  nephews  were  bom  so  close  to 
Chi-istmas  time  that  you  don't  have  to  buy  more  than  one 
present. 

That  you  don't  have  to  write  this  page. 
*       *       * 

Building  public  opinion  is  supposed  to  be  one  of  the  functions 

of  the  press,  but  occasionally  the  printed  page  is  a  snare 

and  a  delusion.    Witness  the  story  of  the  irate  man  who  burst 

into  the   editor's  office   demanding  a  correction  of  an  item 

which  had  appeared. 

"If  the  item  was  wrong,"  the  editor   smoothly  replied,   "we 

shall  cheerfully  do  as  you  request." 

"I  told  one   of  your    reporters    I   saw  a  beautiful  goldfinch 

perched  on  a  twig  just  outside  of  my  bedroom " 

"Well, " 

"And  when  the  item  came  out  in  the  paper  it  read  'goldfish.'  " 
"That  isn't  so  bad." 

"Oh,  isn't  it,  though  ?  Well,  ever  since  it  was  in  the  paper 
friends  of  mine  have  been  hanging  around  our  house  thinking 
I  have  a  private  supply  of  something  to  drink  in  my  cellar." 


Some  gems  of  wisdom  for  the  automobilist  are  reproduced 
here  from  among  the  replies  made  by  ladies  in  answer  to  a 
list  of  questions  in  their  examinations  for  automobile  drivers' 
license: 

Q. — If  your  engine  stalls  going  uphill  what  do  you  do  ? 
A. — Try  and  start  it. 

Q. — In  letting  the   car   stand,  which   side   should  be  next  to 

the  curbing? 
A. — The  side  which  is  nearest  the  sidewalk. 

Q. — What  should  you  do  if  the  steering  gear  broke  ? 
A. — Go  to  the  nearest  garage  and  have  the  man  fix  it. 

Q. — Which  has  the  right  of  way,  a  car  on  a  main  thorough- 
fare or  a  car  on  a  bisecting  street,  when  they  approach  ? 
A. — The  one  that  gets  there  first. 

Q. — What  is  the  proper  precaution    to    take    when  backing 

your  car? 
A. — Reverse  your  engine. 

Q. — What  is  the  accelerator? 

A. — 1'he  name  of  that  something  that  has  something  to   do 
with  something  inside  of  the  car. 

Q. — What  is  the  charging  indicator? 
A. — Your  bill  for  garage,  gas  and  oil. 

Q. — What  is  the  first  rule  of  the  road? 
A. — Don't  run  into  anything. 

Q. — Where  should  you  have  your  license  number? 
A. — On  your  car. 

Q. — What  is  meant  by  "short  circuit"? 
A. — Going  around  the  shortest  way. 

Q. — When  batteries  run  out,  what  must  you  do? 
A. — Get  them  back  or  get  new  ones. 


ELECTRICAL  HYBRIDS  —  IIL 

The  Electric   Dynamostrich 

The  Electric  Dynamostrich  is  unpleasantly  superior. 
But  yet  he  is  magnetic  when  excited,  it  is  said; 
All  motorists  and  golfers  he  considers  quite  inferior  — 
To  boast  about  their  driving  when  his  drive  would  knock 
'em  dead. 
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